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Java _L,+MZ51_LDEH6#rK,41`k;aZ51ZcP}pG$ZD

SY#by;4,X*D51NqM\41jI,r* JIT `kw;a<H#+G,I

Z JIT ;Pc;D1d4`kQESDHc=(,rK51ZcI\aw*bMZc4

KP#Z 83D< 2 T>KHOa{#

(#,g{zD&CLrP;v$HWN,r9C JIT KPa|_',gPX*,kZ

$HWNjI.s{C JIT#bV=(9 JIT `kw\;*KP&CLrD73zIz

k#
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g{&CLr;P$HWN,"R;e~GqaZj<&CLrYwD}LP`k4

PDX|76,r AOT `kZbV73P|SP'#

_LwH

Linux wH_TITk#f Java _LT051 Java _L;p9CTwE51&CL

r#

TZ WebSphere Real Time for RT Linux,zIT9C SCHED_RR r SCHED_FIFO

wH_TKP#f Java _L#9C SCHED_RR r SCHED_FIFO _TIT9z|C

XXF&CLr,bIDF Java _LD51T\#19C SCHED_RR r SCHED_FIFO

_Tt/ Java 1,JVM albw_LDEH6M_T#JVM a`&Xd|EH6M

_T3d#PXd|#f Java _LEH6M_TD|`E",kNDZ 333D:_L

wHMVI;#

51 Java _LD_LwHMVIG Real Time Specification for Java (RTSJ) D;?V#

ITZZ 93D:T RTSJ D'V;PR=>wb,|(51 Java _LDwH_TM

EH6&m#

Linux wH_T|(:

java -Xrealtime

javac -Xrealtime

JIT

������
�����
����
�� !

AOT

"#$ %&JAR

admincache -Xrealtime -populate

��

javac

(.java)
'

(.java)
'

(.class)
()*

(.class)
()*

+,�-./	

< 2. HO JIT `kwM AOT `kw#

8 IBM WebSphere Real Time for RT Linux: C'8O

|

|

|

|

|

|

|

|

|

|

|

|

|



SCHED_OTHER
s`}_L9CD1!(C1d2mwH_T#Xk*b)_LVdEH6

c#

SCHED_OTHER 9C1dV,,bb6E?v_L;KP;NP^D1d,C

1d}s+JmB;v_LKP#

SCHED_FIFO
;\CZsZcDEH6#1 SCHED_FIFO _Ld*IC1,C_L_P_Z

NNU( SCHED_OTHER _LDEH6#

g{_PO_EH6D SCHED_FIFO _Ld*IC,G4C_L_P_Z_P

OMEH6DVP SCHED_FIFO _LDEH6#by,C_L+rdEH6x

;#VZSP%?#

^1dV,#

SCHED_RR
GT SCHED_FIFO Dv?#nlZZ?v_L;JmKP;NP^D1d#g

{_L,}C1d,G4+4dEH65X=Pm#

PXb) Linux wH_TD|`j8E",kND sched_setscheduler D*zoz3#

PX+ Linux wH_Tk WebSphere Real Time for RT Linux aO9CD|`E",

kNDZ 333D:_LwHMVI;#

T RTSJ D'V
WebSphere Real Time for RT Linux 5)K“Real-Time Specification for Java (RTSJ)”#

WebSphere Real Time for RT Linux V3.0 QO$*{O RTSJ Technology Compatibil-

ity Kit V3.1.0 FCS D RTSJ 1.0.2 j<,"R{O Java Compatibility Kit (JCK) for

V7.0#

51_LwHMVI

51 Java _LD_LwHMVIG Real Time Specification for Java D;?V#wH

_T SCHED_FIFO CZ.V51 Java _L(9C Linux Yw53EH6 11 - 89)

DEH6#

PX Linux wH_TDE";ZZ 333D:_LwHMVI;P#

IwHTs0dN}

P=Vw*`MD51IwHTs:51_LMl=B~&mLr#

b)IwHTs_PTBkdX*DN}:

SchedulingParameters
PriorityParameters y]EH6wH51IwHTs#

ReleaseParameters

v PeriodicParameters hv51IwHTsD(ZME#(Z51_LG(Z

xPMED_L#
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v AperiodicParameters hv51IwHTsDME#;(Z51_LG;(

ZMED_L#

MemoryParameters
hv51IwHTsDZfVd<x#

ProcessingGroupParameters
Z WebSphere Real Time for RT Linux P;\'V#

EH6wHLr

Z WebSphere Real Time for RT Linux P,wHLrGEH6wHLr#gd{F5

>DGy,|y]n/EH64\mIwHTsDKP#

wHLr,$IwHTsDPm,"7(N1ME?vTsTZ CPU PKP#wHL

rXkqXk?vIwHTsX*DwVN}#kTK?D,a)K=(

addToFeasibility"isFeasible M removeFromFeasibility#

EH6M_T

#f Java _L(4w* java.lang.Thread TsVdD_L)IT9CwH_T

S C H E D _ O T H E R" S C H E D _ R R r S C H E D _ F I F O#51_L(4w*

java.lang.RealtimeThread VdD_L)Ml=B~&mLr9C SCHED_FIFO wH

_T#

#f Java _L9C1!wH_T SCHED_OTHER,}G JVM I9C_T SCHED_RR

r SCHED_FIFO D_Lt/#9C_T SCHED_OTHER D#f Java _LDYw5

3_LEH6hC* 0#9C_T SCHED_RR r SCHED_FIFO D#f Java _LL

Pt/ JVM D_LDEH6#PX#f Java _LDEH6M_TD|`E",kN

DZ 343D:#f Java _LEH6M_T;#

TZ51_L,SCHED_FIFO _T^1dV,,"R'VS 1(nMEH6)= 99(n

_EH6)D 99 6EH6#C WebSphere Real Time for RT Linux 5)'V 28 v

C'EH6(6'* 11 - 38),yT:

javax.realtime.PriorityScheduler().getMinPriority()

5X 11,x:

javax.realtime.PriorityScheduler().getMaxPriority()

5X 38#

OS Yw53 81 - 89 I IBM JVM CTVI$wLr_L#b)_L+?<Z5X

]_4,04PY?$w#_LgByv:

v Metronome ,xXUw/(_LTEH6 89 KP#C_L(ZKP,"VI GC $

w%*#

v =vCT&ml=EEDl=EE_L,;v*EH6 88 DGQ51 (NHRT) _

L,m;vEH6* 87#

v =vCTVIF1wB~DF1w_L,;v*CZGQF1wDGQ51_L,

EH6* 85,m;vEH6* 83#

v l=B~&mLr_L,VI*KPl=B~&mLr,"R_LZKPl=B~

&mLr19CC&mLrDEH6#53T=vGQ51&mLr_Lt/,d

P;v_LEH6* 85,m;v* 83#
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v l=EEGQ51_L(EH6* 88)&mQ*""KD*"M javacore *"Dk

s#|Z4(*"D~1aY1+EH6}A 89#

Metronome GC zY_LT OS EH6 12 KP,JIT y>_L(T Java =(*y>

xP`k)T OS EH6 13 KP#

JIT `k_L(;,Z JIT Iyw_L)9C SCHED_OTHER _TT OS EH6 0

KP#

g{8(K -Xnojit r -Xint,G4 JIT `kM JIT Iyw_Ly+{C#

Metronome ,xXUwMjIwEH6Z?NXU-70a;O|D,9dEH6_Z

n_EH6QVd_L#Xk7#QVd_LDEH6MZ NoHeapRealtimeThreads D

EH6#

QVd_LGNbG NHRT C'_L,C_LZ`SwO4&Z/_rh{4,#;

a+Z JNI SZbKP>zzkDC'_LSwQVd#g{QVd_L=Q"Z`S

wO;Yh{rk* JNI 1}Z4P,xXU,G4a?FdH}1A,xXUjI,

Y*<Lx#

OS EH6 81 *SQPVdDZ? JVM _L#t#g{Z? JVM _L* OS EH

6 81,G4,xXUwT OS EH6 82 KP#1(;DQVdC'_L;G51_

L1,GC EH6T OS EH6 11 KP#qr,GC T_Zn_EH6QVdC'_

LD OS EH6KP#

GC EH6ZXU-70xPw{#

EH63dMLP

?v Java EH6y3d=X*DYw53y>EH6,"R?vYw53EH6yk

wH_T`X*# WebSphere Real Time for RT Linux Linux Yw53wH_TG

SCHED_OTHER"SCHED_RR M SCHED_FIFO#

51 Java _L9C_T SCHED_FIFO,x#f Java _L9Ct/ JVM D_LD_

T##f Java _LD1!wH_TG SCHED_OTHER,+GIT9Cg chrt D5C
Lr4hC_T SCHED_RR r SCHED_FIFO#PX_LEH6M_TD|`E",k

NDZ 333D:_LwHMVI;#

BmT>gN+ Java EH63d=>zYw53EH6##t?V Java EH6T)

JVM 9C,x^T& Java EH6D?V>zEH62) JVM 9C#

":

v EH6 1-10 )#f Java _L9C#

– TZ_T SCHED_OTHER,Java EH6 1-10 3d=Yw53EH6 0#

– TZ_T SCHED_FIFO r SCHED_RR,Java EH6 1-10 LPt/ JVM D_

LDEH6#

v EH6 11 0TOI51_LMGQ51_L9C

v IwHTs<UTdn/EH6KP#n/EH6nuGIwHTsDy>EH

6,+Gn/EH6I(}EH6LPxPY1a}#IwHTsDy>EH6I

ZKP1xP|D#
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C'y>EH6:

Java EH6 1-10:SCHED_OTHER,OS EH6 0

Java EH6 11:SCHED_FIFO,OS EH6 25
Java EH6 12:SCHED_FIFO,OS EH6 27
Java EH6 13:SCHED_FIFO,OS EH6 29
Java EH6 14:SCHED_FIFO,OS EH6 31
Java EH6 15:SCHED_FIFO,OS EH6 33
Java EH6 16:SCHED_FIFO,OS EH6 35
Java EH6 17:SCHED_FIFO,OS EH6 37
Java EH6 18:SCHED_FIFO,OS EH6 39
Java EH6 19:SCHED_FIFO,OS EH6 41
Java EH6 20:SCHED_FIFO,OS EH6 43
Java EH6 21:SCHED_FIFO,OS EH6 45
Java EH6 22:SCHED_FIFO,OS EH6 47
Java EH6 23:SCHED_FIFO,OS EH6 49
Java EH6 24:SCHED_FIFO,OS EH6 51
Java EH6 25:SCHED_FIFO,OS EH6 53
Java EH6 26:SCHED_FIFO,OS EH6 55
Java EH6 27:SCHED_FIFO,OS EH6 57
Java EH6 28:SCHED_FIFO,OS EH6 59
Java EH6 29:SCHED_FIFO,OS EH6 61
Java EH6 30:SCHED_FIFO,OS EH6 63
Java EH6 31:SCHED_FIFO,OS EH6 65
Java EH6 32:SCHED_FIFO,OS EH6 67
Java EH6 33:SCHED_FIFO,OS EH6 69
Java EH6 34:SCHED_FIFO,OS EH6 71
Java EH6 35:SCHED_FIFO,OS EH6 73
Java EH6 36:SCHED_FIFO,OS EH6 75
Java EH6 37:SCHED_FIFO,OS EH6 77
Java EH6 38:SCHED_FIFO,OS EH6 79

Z?y>EH6:

Z? Java EH6 39:SCHED_FIFO,OS EH6 81
Z? Java EH6 40:SCHED_FIFO,OS EH6 83
Z? Java EH6 41:SCHED_FIFO,OS EH6 84
Z? Java EH6 42:SCHED_FIFO,OS EH6 85
Z? Java EH6 43:SCHED_FIFO,OS EH6 86
Z? Java EH6 44:SCHED_FIFO,OS EH6 87
Z? Java EH6 45:SCHED_FIFO,OS EH6 88
OS EH6 11"12"13
OS EH6<} 26"28"30... 82
OS EH6 89

mkCJ http://www.rtsj.org/specjavadoc/book_index.html PD“,=”?V#

EH6LP:

IZ_LVP|_EH6_LyhDx,rKIY1a}_LDn/EH6#b)x

I\GZ? JVM xrk,==(r,=i`X*DC'6pD`Xw#rK#f Java

_LDEH6IY1_P51EH6,1A_LMEx1*9#

EH6LPDa{.;MG S C H E D _ O T H E R _LD_L_TY1|D*

SCHED_FIFO#

PXy>Mn/EH6D|`E",kND RTSJ f6PD“,=”?V#

Zf\m

,xXUZfQ;1T4<;S*51`LDO-,r*,xXUax4;I$bD

P*#IBM WebSphere Real Time for RT Linux PD Metronome ,xXUwITa
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)O_D7(T,xXUT\#,1,Real-Time Specification for Java (RTSJ) *QX

U,xDQ.bDTsa)TZf#MDtI)9,Tc Java Lr1\;T=\mL

z|\ZTsM$z|\ZTs#

Zfxr

RTSJ }kKICZTsVdDZfxrEn#3)ZfxrfZZQb?,"T53M

,xXUw\TZTs4PDYwST^F#}g,3)ZfxrPDTs@6;a

;xP,xXU,+,xXUwI(hb)ZfxrTiRGqfZTQPNNTs

D}CT#VQDj{T#

Zf\mP}Vy>`M:

v QZfG+3D Java Q,+I Metronome ,xXUw\m#

v hCKwCrDZfXkI&CLr4_eks,";\)51_L9C,|(G

Q51_LMGQl=B~&mLr#

v @CZfm>;vZfxr,dP|,IINNIwHTsy}CDTs,_e|

(GQ51_LMGQl=B~&mLr#49&CLr;9C@CZf,`SX

M2,u</2ahT9C#

@CrhCKwCrDZfIT;8I*9ComZf(I_PX(Xw(}gCJ

YHTx|l)DZfxr9I)#;cxT,omZf;-#9C,"R;+I\

0lj< JVM C'#

QZf

Zfs!\ -Xmx XF,+kGC;*hCu<Qs! (-Xms) r+dhC*HZns

Qs! -Xmx,r*Z51ivB,Q@6;aSu<Qs!)9=nsQs!#1o=

nsQs!x;PICUd1,+zz OutOf MemoryError#;cxT,51 JVM D

CDQZf`Z+3 JVM,r*'V7(TDXU*sTsDi/==;,,Sx<B

|`DQVN#Kb,}ia;pVI`v,N,xdP?v,N<_P;v7#b

!vZs!Ts.dDHJM}i9C?,+\I\a"V&CLr9h* 20% DQ

Ud#

Metronome ,xXUw `FZww JVM PfZD“s`""”XUw,r*|Z&CL

rKPZdXU,x#ZmkivB,XU\ZaZ&CLrZfD!.0jI,+

3)_PG#_VdYHD&CLr\;T_Z Metronome ,xXUwXUYHDYH

4xPVd#P`V;,Dj8XF<a0lXUYH,+P;VXFa?F Metro-

nome ZnUWv OutOf MemoryError .09-*+3D stop-the-world ,xXUw#

KP1N}G - X g c : s y n c h r o n o u s G C O n O O M,xkd`TDN}G
-Xgc:nosynchronousGCOnOOM#1!5* -Xgc:synchronousGCOnOOM#

hCKwCrDZf

RTSJ }kKhCKwCrDZfb;En#|I)_Pw7(eDz|\ZDTs9

C#wCrIT=dk,r_IT=S=IwHTs(51_Lrl=B~&mL

r,ZKPTsD run() =(.0P'xkwCr)#?vwCr<P;v}CF},

1C}CF}o=c1,CwCrP$tDTscITXU(rnUjI),xkC

wCrX*DZf+CTME#ZnU/&mjI.0ah94CCwCr#
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hCKwCrDZfITV*=V`M:VTMemory M LTMemory#hCKwCrDb

)Zf`MrSxrPVdTsyhD1d;,x;,#1ZfxrPDZf{D!

ZZfxrDu<s!1,LTMemory I#$_T1dVd#VTMemory ;a)K`#

$#

wCrITxP6W#xk6WDwCrs,+SkBwCrX*DZfPq!yP

sxVd#6WDwCrjIs,+4-O;wCr,"+YNSCwCrq!sx

Vd#

IZhCKwCrDTsDz|\Z,PX*(}\^D;iVdfr4^FThC

KwCrDTsD}C#ThCKwCrDTsD}C;\VdxbcwCrPDd

?,2;\VdxQr@CxrPDTsDVN#ThCKwCrDTsD}C;\

Vd=,;wCrPrZcwCrP#ibzalbmsDVd"T,"Zb)"T

"z1Wv IllegalAssignmentError l##!qhCKwCrDZf`Myx4DinT

Jm&CLr9C_P3)XwDZfxr,b)XwJOZzkDX(o((ex

r#

KZfxrDs!XkZxr9lZdxP(e,x|nPN}

-Xgc:scopedMemoryMaximumSize XFns5#1!5G 8 MB,c;zcs`}C>#

@CZf

@CZfGZ&CLrPyPIwHTsM_L.d2mDZfJ4#Vd=@CZ

fPDTs<UICZGQ_LMl=B~&mLr,"R;\I,xXUy<BD

SYD0l#LrU9153aMETs#

s!\ -Xgc:immortalMemorySize XF;}g,-Xgc:immortalMemorySize=20m hC 20

MB#1!5G 16 MB,b(#Qc;,}Gz*4Ps?D`SX#`SXGs`}

OutOfMemoryError l#DI\-r#

@cZfhs

gNq!*Vdc;ZfxyhDE"

;VOmD=(G7(#f$ZTsyhDZf,"bSOmD2+"8#T&CL

rDVvIoz7(yhTsD}?MTJ,!\TsyhD5Js!I\ar;,

53xl#9C SizeEstimator `a+5JTss!<GZZ,Sxa)|_IF2TD

E"#

SizeEstimator `

SizeEstimator `a)XZf"TsyhZf?D8<E"#K@c8>&C*TsTm

VdDn!ZfUd,x;<GTsI\h*(}g,Zd9(Zd)DNNd{J

4DZfhs#

PXC`Dj8E",kCJ http://www.rtsj.org/specjavadoc/book_index.html#

9CZf

Java _L"51_LMGQ51_LDHO#

Real-Time Specification for Java (RTSJ) mS=v`T'V51_L:RealtimeThread `

M NoHeapRealtimeThread `#

14 IBM WebSphere Real Time for RT Linux: C'8O
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v 51_LMGQ51_L<GIwHTs#w*IwHTs,|G_PTBN}:

"<"wH"ZfM&mi#

v 51_LITCJQZf"hCKwCrDZfM@CZfPDTs#GQ51_

L;\CJhCKwCrDZfxrM@CZfxr#

v GQ51_L;\CJhCKwCrDM@CZfxr#

v GQ51_Lh*_Zd{51_LDEH6#g{|GDEH6MZd{51_

L,G4|Ga'%Z;\,xXUwI$DivBKPDEF#

":EH6_Zd{51_LDGQ51_L;a;,xXUPO#

m 3. 51MGQ51_LDZfCJ

_L @CZf hCKwCrDZf QZf

U(_L

51_L

GQ51_L

ZfxrD`M

@CZf

@CZf;\,xXUD0l#+UdVd=@CZfP.s,KU

dZ&CLrKv.0;\;XU#

v IZ@CZfDTJ,zI\#{R=4CZfD=(#;VI\

D=(G4(I4CTsDX#9ChCKwCrDZfGm;V

=(#

v @CZfPDTs;\}ChCKwCrDZfPDNNZ]#g

{r@CZfPDTsDVNVdhCKwCrDZfPDTs,

G4+Wv IllegalAssignmentError l##

hCKwCrDZf

hCKwCrDZfITCwIwHTsDu<ZfxrrITCI

wHTsxk#;Y;}C1,+eUKxrPDyPTs#hCK

wCrDZfxrPKPDIwHTsSCxrP4PdyPTsV

d#1hCKwCrDZfxr4;9C1,dPDTsanUjI

xZfa;XU,SxTwCrxP<8T)4C#1hCKwCr

DZfxr;YICZNNIwHTs1,+XUZfTw{C#

ScopedMemory 5}yhvDZfxr;fZZ Java QP,"R;\

,xXU0l#IT2+X+ S c o p e d M e m o r y TsCwk

N o H e a p R e a l t i m e T h r e a d X*Du<Zfxr,r_(}Z

NoHeapRealtimeThread Z9C ScopedMemory.enter =(xkKZfx

r#

omZf

g{ZfTmDXw\X*,G4k9ComZf;}g,;IV3

DrGW'TDZf#
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_T1dVd=8 (LTMemory)
LTMemory m>;VZfxr,53#$ZCZfxrPDZf{D!

Zdu<s!1,CZfxr_P_T1dVd#CZVdDKP1

ITZZf{DiZCxrDu<s!knss!.d1Pyd/#

Kb,Wc53^h#$iZu<5kns5.dDZf<UIC#

Id1dVd=8 (VTMemory)
VTMemory `FZ LTMemory,;,.&ZZ VTMemory xrPDV
dyCDKP1d^hZ_T1dZjI#

QZf QZfPDTs;\}ChCKwCrDZfPDNNZ]#g{r

QZfPDTsDVNVdhCKwCrDZfPDTs,G4+W

v IllegalAssignmentError l##

,=MJ42m

Z5153P,}v(r}vTO)KK,=D_LT;,EH6KP1,P1av

VF*EH64*Div,K1_PO_EH6D_LKPa;_POMEH6D_

Lh{;N1d#WebSphere Real Time for RT Linux 9CF*EH6LPD=84\

bvVKiv#

g{_PO_EH6DNqKP;OMEH6Nqh{,G4OMEH6NqDEH

6aY1a}T%dO_EH61AO_EH6DNq;Y;h{#

(ZM;(ZN}

51_LPs?MEN},CZ7(IwHTsDME\Z#(ZM;(ZN}GM

EN}D>}#

(ZN}

K`JCZG)(ZMEDIwHTs#

AbsoluteTime
TAkMIkm>#

RelativeTime
C5G8(B~D1d$H,TAkMIkm>#}g,ZB~t/0jI1

b?xT1d#fsy]=vb?5.dDn5,Fc`T1d#

;(ZN}

K`JCZG);(ZMEDIwHTs#IZZ~v;(ZB~I\ZZ;v;(

ZB~jI0M"zK,rKzIT(e4jIksSPD$H#

l=B~&m

l=B~&mLrT_Lb?"zDB~wv4&;}g,4T&CLrgfDd

k#Z5153P,b)B~XkZz*&CLrhCDX9Z^Zwv4&#

l=B~Ik53POM POSIX EE`X*,"Rl=B~I4S=F1w#

M51_L`F,l=B~&mLr5P`vkdX*DN}#PXb)N}DP

m,kNDZ 93D:IwHTs0dN};#
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EE&mLr

POSIXSignalHandler 'VEE SIGQUIT"SIGTERM M SIGABRT# SIGQUIT D1!

P*<BzI Javadump# Javadump DzI;aA-KPLrDYw,}K CPU 1

dMD~A4# Javadump DzIaPOLr,1A Javadump jI;ZzI Javadump

Zd^($b&CLrT\#

*Z"zJOs{9yPZKM Javadump zI,k9C -Xdump:none#

*v{9PX SIGQUIT EED53*"M Javadump zI,k8( -Xdump:java:none
-Xdump:java:events=gpf+abort#

TBEEI(} POSIXSignalHandler zF,S= l=B~&mLr (AEH)(EEhv

g /usr/include/bits/signum.h P(ey>):

#define SIGQUIT 3 /* Quit (POSIX). */
#define SIGABRT 6 /* Abort (ANSI). */
#define SIGKILL 9 /* Kill, unblockable (POSIX). */

?0;'Vd{EE#H0PvDyPEEy*l=EE,"R;I\'V,S=,

=EE(g SIGILL M SIGSEGV),-rG|G8>&CLrr JVM zkJO,x

;Gb?zIDB~#

":1!ivB SIGQUIT <B Java &CLrZ JVM SUszI*"(}g

Javadump)#d;|9+]xNNQ,SD AEH,+C+]I\<BvVl}rG$Z

DP*,ITZ Java |nPO9C -Xdump:none:events=user !n4{CC+]#

yhD5

WebSphere Real Time for RT Linux 5)K“Real-Time Specification for Java (RTSJ)”#

WebSphere Real Time for RT Linux V2.0 QO$*{O RTSJ Technology Compatibil-

ity Kit V3.0.13 FCS D RTSJ 1.0.2 j<,"R{O Java Compatibility Kit (JCK) for

V6.0#

\'VD&\

'VTB&\:

v TQVdDVdJ?F^F,?DG^FIwHTsZQP4(TsDHJ#

;\'VD&\

TB&\;\'V:

v EH6O^#b-i(Priority Ceiling Emulation Protocol)#}g,;Jm+

PriorityCeilingEmulation Cw`SwXF_T#

v -SCJ'V({Of61}b)#

v y>EH6wHLr.bDNNd{wHLrT&CLr<;IC#

v I>4P#

Real-Time Specification for Java yhDD5

Real-Time Specification for Java (RTSJ) DyhD5?VZ>?VP}v#k RTSJ j

<5)dDyP;,yP"M#
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1. IPTbTc(*1!5#

“g{IPTbTc(;G1!5,G<IPTbTc(#”

2. ;Py>EH6wHLrT&CLrIC#

“g{Gy>EH6wHLrDwHLrT&CLrIC,G<wHLrP*0d

kd{wHLrD;%(g“wH”BZPjv)#9hG<wHLrPiIIw

HTsD`Pm,}GCPmky>wHLrDIwHTsPmj+`,#”

3. ;O_EH6IwHTs@<DIwHTs+ECZdEH6DSP0K#

“;O_EH6IwHTs@<DIwHTsECZdn/EH6SPP,d;C

I5)7(#g{@<DIwHTs4ECZ`&SPD0K,G45)XkG

<K`ECDc(#>f6D44f>I\*sECZSP0K#”

4. ;'VI>4P#

“g{5)'VI>4P,G4h*5)G<10 CPU DCD|B#H#”

5. 'Vr%D3r3d#

“}GG,xVZDr%3r3d,qrNNomZf`M}Kw5)DZf3d

yXkxPG<#”

6. ;Pf WebSphere Real Time for RT Linux a)CZ Metronome ,xXU
wDS`#

“5)Xkj+G<NN GarbageCollector S`DP*#”

7. ;Pf WebSphere Real Time for RT Linux a)NN MonitorControl S`#

“a)NN4ZCf6PjvD MonitorControl S`D5)XkG<d0l,Hd

GXZEH64*XFT0D)wHLr(g{P)^('VB_T#”

8. VPO_EH6IwHTsyh`SwDIwHTs+dEH6a}AO_EH

6,1AdME`Sw1*9#g{K1IwHTs;\YKP(4*jI;v

|_EH6D$w),G41ZgZ Linux Enterprise Real Time 10 SP2
Update Kernel V2.6.22.19-0.16 M Red Hat Enterprise Linux 5.1 MRG
2.6.24.7-73 Errata 1 DZKOKP1,a+CTsCZnu(4a})EH6S
PD)K#1ZKHZr_Zb)f>1,a+IwHTsCZSP0K#

“g{IZEH64*\bc(<B'%“a}D”EH6,IwHTs4CZdB

SPD0K,G45)XkG<ESP*#”

9. y>wHLrGf WebSphere Real Time for RT Linux a)D(;wHLr#

“TZ}y>wHLrbDNNICwHLr,5)XkG<,=oek*1!

PriorityInheritance 5}(eDfr.dD;,.&(g{P)#Xka)PX_P

EH6LP(g{\'V,qXEH6O^#b-i)DBwHLrP*DD

5,EH6LP`1Z“,=”BZPy>EH6wHLrDoe#”

10. Y(;fZP:yDIwHTs,r_P`,r|_EH6D53n/,xR,

xXU2;azzIE,G4S%"3B~=wHX*s(B~&mLrDn5

iv=y1d* 40µs(;,} 100µs)#g{}/%"=(DIwHTs"
AsyncEvent Tsr&mLr}CQ,G4,xXUI\zzD0lg (�A�) Py
v#Y(zk}ZbMP,RB~PQdC%vD&mLr(s(D&mL

r)#
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“kT3)}Ce5a9,XkG<T"zs(x%" AsyncEvent =MEX*

AsyncEventHandler d(Y(;fZIKPD_P|_EH6DIwHTs)n5i

vDl&1ddt#”

11. Y(;fZP:yDIwHTs,r_P`,r|_EH6D53n/,R,x

XU2;azzIE,G4ZtC A T C D_LP%"

AsynchronouslyInterruptedException =WN+]Cl#dDn5iv=y1d
dt* 35µs(;,} 160µs)#KVivBtC ATC b*_L}Z3vxrP
TtC AI D=(4P,Cxr*G ATC SY,Rb)u~* true 1=+]l
#*9#,xXUI\zzD0lg (�A�) Pyv#g{?j_L;Z>zzk
P,G4SYI\;1Vx#Y(}ZbMzk#

“kT3)}Ce5a9,XkG<TtC A T C D_LP%"

AsynchronouslyInterruptedException =WN+]Cl#dD1ddt(Y(;fZI

KPD_P|_EH6DIwHTs)#”

12. ^JCiv,kNDl& 4#

“g{'VI>4P,"R5)+wCrZfPTsDKPjIwDI>VdxN

bIwHTs(;|(k*wCr<BwCr}CF}5* 0 DIwHTs),G

4&G<VdI>Dfr#”

13. 4T RealtimeSecurity Dj<5)xP|D#

“g{ RealtimeSecurity 5)Hyh5)|\^F,r5PKP1dC!n,G4&

G<b)Xw#”

14. wCrZfxrPDTsjIw+Ins;v}CCxrD_LKP,41_L

+}CF}S 1 uYA 0 1KP#NNkKPjIw`X*DI>+VdxC_
L#

“ZXBxkwCr0,"RSwCCwCrD getReferenceCount() 5X0,5)

IKPCwCrZfPTsDjIw#+GXkG<KPb)jIwD1d”#

15. +H;IhC#

“TZ?v\'VD1S,D5Xk8(GqIhC+H,g{IhC,G4D5

Xk8w\'VD5#”

16. }511Sb,4f WebSphere Real Time for RT Linux a)NNd{1S#

“g{5)|,NNGyh511SD1S,dD5Xk8wb)1SIZNVO

BDP9C”#

":

�A� CZbTD}Ce5a9* LS20,4 7,2 GHz,1 MB _Y:f,4 GB Zf#

�B� ,xXUI<BkQX*D_LPN;cvVSY#XUwIT=Vy>==.;

KP,b=V==CZXF"zQZfD!1I!DP*#g{XUwhC*Zb)

ivB"4Wv OutOfMemoryError,G4n5ivD,xXUSY;c!Z 1 ms#?

0,Z3)ivB,SY1dI\|_;}g,fZ`v_LxPnc6WQ;rs

?DsMwCrDiv#g{XUwhC*ZWv OutOfMemoryError 04P,= GC,

G4I\DXUSYkQPDn/Ts}T0d{ZfxrPDTs}`X#Zb)

ivP,IZdMQs!DSYITVxm`k,rKI+dS*^^SY#
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Z 3 B f.

Z20 WebSphere Real Time for RT Linux .0kHDA>?V#

v :(F;

v

v :2~Mm~Hvu~;

v Z 223D:"bBn;

(F

WebSphere Real Time for RT Linux ZkT51&CLr^DD Linux 73PKP#

zITZ5173P9Cj< Java &CLr#r_,z2IT^D&CLrT{C

WebSphere Real Time D&\#

53(F

k4U Linux 'VESa)D8>E"xPYw#

2~Mm~Hvu~

9CCPm4i4 WebSphere Real Time for RT Linux 'VD2~"Yw53M Java

73#

2~

WebSphere Real Time for RT Linux OID2~dCGTB53D`&mwde:

v IBM BladeCenter® LS20(ME 8850-76U"8850-55U"7971 M 7972)

v IBM eServer™ xSeries 326m(ME 7969-65U"7969-85U"7984-52U M 7984-

6AU)

v IBM BladeCenter LS21(ME 7971-6AU)

v IBM BladeCenter HS21 XM +KrDK(ME 7995)

*#VC= WebSphere Real Time for RT Linux DOI,_P,_LD IBM 53;

CtC,_L#

Kb,WebSphere Real Time for RT Linux ZKP\'VYw53"_PTBXwD2

~O\'V:

v AY 512 MB omZf#

v nM Intel Pentium 4"AMD Opteron r Intel Atom &mw#

TZGOI2~dCD53,IBM ;vNNT\#$# Z 853DZ 7 B, :T\;

j85wK-OI2~dCDT\"bBn#

Z'V,_LD53O,k7#4tC,_LT\bZ9C WebSphere Real Time for

RT Linux 1zz;<T\0l#
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Yw53

v Red Hat Enterprise Messaging, Realtime, Grid (MRG) 1.3 for Red Hat Enterprise Linux

5 Update 5#

v Red Hat Enterprise MRG 2.2 for Red Hat Enterprise Linux (RHEL) 6 Update 5#k

ND"M#

v SUSE Linux Enterprise Real Time (SLERT) 10#

v SLERT 11 service pack 1(,9!6p 2.6.33.18)#

":Z_$w:XDivB,1Z IBM WebSphere Real Time V3 for Real Time Linux

on MRG 2.2(x RHEL 6 Update 3)BKP&CLr1,*"bd*vVDJb#K

JbZ RHEL 6 Update 5(bGFvDy>6p)PC=Kbv#PX|`E",kN

Dhttp://www.ibm.com/support/docview.wss?uid=swg21624408#

kNDZ 253D:2051 Linux 73;#

"bBn

9C WebSphere Real Time for RT Linux 1Pm`rXh*"b#

v I\DivB,kpZ,;v53OKP`v51 JVM#-rGbyva<BP`v

,xXUw#?v JVM ;*@d{ JVM DZfxr#0l.;GZ JVM .d^

(-w GC -7M]#1d,4b*3v JVM I\Td{ JVM D GC T\zz

;{0l# g{zXk9C`v JVM,k7#9C taskset |n+?v JVM s

(=&mwDX(S/#

v ;\T(}a0`kwxP$`kDzk9C -Xdebug !nM -Xnojit !n#r*

-Xdebug aTk AOT `kw;,D==4`kzk,yT;\'V#

*wTzDzk,k9C-}bMr JIT `kDzk#

v g{9C com.sun.tools.javac.Main SZ4`k9C javax.realtime Lr|D Java 4

zk,G4Xk7# sdk/jre/lib/i386/realtime/jclSC170/realtime.jar |,Z`

76P#C`M`kD;v#{>}G Ant `k#

v I! JavaComm Lr|I20= WebSphere Real Time for RT Linux P,(}5

1MG51 JVM yITdCJ#PX20MdCD|`E",kND http://

publib.boulder.ibm.com/infocenter/java7sdk/v7r0/topic/com.ibm.java.lnx.70.doc/user/

jcommchapter.html#WRT PD51 JVM 'V JavaComm API k#f Java _La

O9C#+G;\#$9C JavaComm CJb?h81D7(Tr51T\#,y,

kp+ JavaComm kGQ51_LM51_LaO9C,h*51P*12kp9C

JavaComm#

v H0 WebSphere Real Time for RT Linux "PfCZf"$`kzkM`D2m_

Y:fk>"PfD WebSphere Real Time for RT Linux 9CD_Y:f;f]#

zXkXBzIH0_Y:fDZ]#

v Z9C2m`_Y:f1,_Y:f{F;\,v 53 vV{#

v ps |nXO Java _L{F#

ps |n^Z 15 vV{#g{zhCD_L{F`Z 15 vV{,C{FI ps |
nXO#

v WebSphere Real Time for RT Linux ;'V NTLoginModule (NTLM) O$#
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NTLoginModule (NTLM) CZozO$ Windows ~qDCJ(^#9C NTLM D

O$;Z Windows =(O\'V#bb* WebSphere Real Time for RT Linux ;

'V NTLM O$#
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Z 4 B 20 WebSphere Real Time for RT Linux

k4UTB=h420z7#

v :20D~;

v :2051 Linux 73;

v Z 263D:S InstallAnywhere Lr|xP20;

– Z 273D:jIPKU\20;

– Z 283D:jI^KU\20;

– Z 293D:Q*JbM^F;

v Z 303D:hC76;

v Z 303D:hC`76;

v Z 313D:bT20;

v Z 323D:6X WebSphere Real Time for RT Linux;

20D~

zh*b)20D~#

IBM WebSphere Real Time for RT Linux (}=V`MD InstallAnywhere Lr|a

)#

I20DLr|

I20Lr|CZdC53#}g,LrI\ahC73d?#

v wrt-3.0-0.0-rtlinux-x86_32-sdk.bin

v wrt-3.0-0.0-rtlinux-x86_32-jre.bin

i5Lr|

b)Lr|+D~b9u=53,+;a4PNNdC#

v wrt-3.0-0.0-rtlinux-x86_32-sdk.archive.bin

v wrt-3.0-0.0-rtlinux-x86_32-jre.archive.bin

2051 Linux 73
Z20 WebSphere Real Time for RT Linux .0,Xk20 64 ;f>D51 Linux#

Red Hat Enterprise Messaging, Realtime, Grid (MRG 1.3) for RHEL 5.5
PX20 Red Hat Enterprise Linux 5.5 MRG 1.3 D51i~D|`E",k

ND RT-Linux RHEL 5.5 MRG 1.3 D208>E":https://access.redhat.com/

s i t e / d o c u m e n t a t i o n / e n - U S / R e d _ H a t _ E n t e r p r i s e _ M R G / 1 . 3 / h t m l /

Realtime_Installation_Guide/index.html

Red Hat Enterprise MRG 2.2 for RHEL 6.3
PX20 Red Hat Enterprise MRG 2.2 D51i~D|`E",kND208

>E":https://access.redhat.com/site/documentation/en-US/Red_Hat_Enterprise_MRG/

2/html/Realtime_Installation_Guide/index.html
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SUSE Linux Enterprise Real Time (SLERT) 10
PX20 SLERT 10 D|`E",kCJ:http://www.novell.com/products/

realtime/eval.html

SUSE Linux Enterprise Real Time (SLERT) 11 service pack 1
zITS http://download.novell.com/ q! SLERT 11#h* service pack 1 E

\}7CZ WebSphere Real Time for RT Linux#z9Xk&C9!6p

2.6.33.18(IS Real Time Linux Kernel 5075 BX)#PX SLERT 11 D|

`E",kCJ https://www.suse.com/products/realtime/#

Z9Cs?D~hv{40k;,D`5}1,zI\a4=ms{"

“java.util.zip.ZipException: error in opening zip file”,r_3)d{q=D

IOException,a>^(r*D~#bv=8G9C ulimit |n4vSD~hv{Df
(#*iRQr*D~D10^F,k9C|n:

ulimit -a

*Jm|`r*D~,k9C|n:

ulimit -n 8196

S InstallAnywhere Lr|xP20
b)Lr|a)K;v;%=Lr,|8<zjI20!n#zIT(}<NC'g

fr53XF(KPCLr#

*<.0

zD53Xk_PTB=v2mb:

v GNU C b V2.3 (glibc)

v libstdc++.so.5

g{z;P libstdc++.so.5 2mb,G4Z201I\a4= Java KD*","|

,TBms:

JVMJ9VM011W Unable to load j9dmp24: libstdc++.so.5: cannot open shared object file:
No such file or directory
JVMJ9VM011W Unable to load j9gc24: libstdc++.so.5: cannot open shared object file:
No such file or directory
JVMJ9VM011W Unable to load j9vrb24: libstdc++.so.5: cannot open shared object file:
No such file or directory

g{zZ20I20DLr|,G4XkZ53O20 rpm 9($_,qr20Lr^

(Z RPM }]bP"aKBLr|#*7(GqQ20 rpm 9($_,kdkTB

|n:

rpm -q rpm-build

XZKNq

InstallAnywhere Lr|_P .bin D~)9{#

P=V`MDLr|:

I20Lr|

20b)Lr|2adCzD53,}g,(}hC73d?xPdC#
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i5 20b)Lr|a+D~bi!=53,+;a4PNNdC#

}L

v *T;%==20Lr|,kjIPKU\20#

v *Z^NNnbC';%DivB20Lr|,kjI^KU\20# g{*20m

`53,G4IT!qC!n#

v 20}LjIs,4U>?VPDdC=hxPYw,}ghC76M`7673

d?#

a{

z7Q20#

":kpPO20}L,}g(}4 Ctrl+C 4PO#g{POC}L,G4I\Xk

XB20z7#PX|`E",kNDZ 293D:POD20;#

g{zZ9CI20Lr|,G4I\a4=;){",f*z"VKJb#20i

5Lr|;azzNN{"#TBPmPT>K20I20Lr|1I\a4=D;

){":

The installer cannot run on your configuration. It will now quit.
g{4Z(zDC'j6KP20}L,G4avVCms{"#20}Lr

*^(Lx,yTaax#*bvCJb,k9C_P root C'(^DC'j

64XB*<20#

An RPM package is already installed. Uninstall the package before proceed-
ing. C{"8> RPM Lr|Q20#20}Lr*^(Lx,yTaax#*b

vCJb,kH6X RPM Lr|,;sYLx#

jIPKU\20

T;%==S InstallAnywhere Lr|20z7#

*<.0

Z*<20}L.0,kH7#zcTBu~:

v g{.0QS RPM Lr|20K WebSphere Real Time for RT Linux,G4Xk

H6XCLr|,;sYLx#

v zXk5P;v_8 root C'(^DC'j6#

}L

1. +20|D~BX=Y1?<#

2. P;=Y1?<#

3. (}Z shell a>{&dk ./package(dP package G*20DLr|D{F)

4*<20}L#

4. S20Lr0ZPT>DPmP!qoT,;s%wB;=#ICoTDPm!v

Z53DoT73hC#

5. DAmI-i,"9Cv/u=omID>)2#*Lx20,XkS\mI-i

Dun#*S\b)un,k!q`&%!4%,;s%w7(#
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":zXkWHDA=mID>)2,;sE\!qCZS\mI-iD%!4

%#

6. +*sz!q20D?j?<#g{z;#{20=1!?<,k%w!qT(}

9C/@w0Z4!qd{?<#!qK20?<s,k%wB;=TLx#

7. +*sz4iyv!q#*|DyvD!q,k%wO;=#g{!q}7,k%

w20TLx20#

8. 20}LjIs,k%wjITjI20#

jI^KU\20

g{z*20`v53,"RQ*@*9CD20!n,G4I\#{9C^KU\

20}L#z(}9CPKU\20}L20;N,;s9CzIDl&D~4jI

TsD20x^hNNnbDC';%#

}L

1. (}jIPKU\2044(l&D~#9CTB!n.;:

v 9C G U I "8(20Lr4(l&D~#Cl&D~{*

installer.properties,"4(Z20?<P#

v 9C|nP"rPKU\20|n=S -r !n,,18(l&D~Dj{76#

}g:

./package -r /path/installer.properties

>}l&D~Z]:

INSTALLER_UI=silent
USER_INSTALL_DIR=/my_directory

ZC>}P,/my_directory Gz*20x!qD?j20?<#

2. I!: gPh*,I`-l&D~T|D!n#

":i5Lr|_PTBQ*Jb:49zZl&D~P|DK?<,9Cl&D

~D20Ta9C1!?<#g{1!?<PfZH020,G4ahT2G#

g{z*4(`vl&D~,"R?v<_P;,D20!n,k*?vl&D~

<8(q=* myfile.properties D(;{F#

3. I!: zIU>D~# r**xP2,20,yT20}Lax1+;aT>NN

4,{"#*zI|,204,DU>D~,kjITB=h:

a. (}9CTB|n4hCyhD53tT#

export _JAVA_OPTIONS="-Dlax.debug.level=3 -Dlax.debug.all=true"

b. hCTB73d?T+U>dv"M=XF(#

export LAX_DEBUG=1

4. (} -i 2,!nT0CZ8(l&D~D -f !nKPLr|20Lr,T*<^
KU\20# }g:

./package -i silent -f /path/installer.properties 1>console.txt 2>&1

./package -i silent -f /path/myfile.properties 1>console.txt 2>&1
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zIT9CtTD~Dj<76r`T76#Zb)>}P,V{. 1>console.txt

2>&1 +20}LE"S stderr M stdout wX(r=10?<PD console.txt U

>D~#g{zO*20fZJb,k4iCU>D~#

":g{zD20?<|,`vl&D~,G4+9C1!l&D~

installer.properties#

POD20

g{Z20ZdLr|20Lrbb#9(}g,g{z4K Ctrl+C),G420aP

O"Rz^(6XrXB20z7#g{z"TxP6XrXB20,G4I\a4

={" Fatal Application Error#

XZKNq

*bvCJb,k>}D~"XB20,gTB=hPyv#

}L

1. >} /var/.com.zerog.registry.xml "amD~#

2. g{4(K|,y20Z]D?<,k+d>}#}g opt/IBM/javawrt3/#

3. XBKP20Lr#

Q*JbM^F

InstallAnywhere Lr|_P;)Q*JbM^F#

v g{zD53P;P libstdc++.so.5 2mb,G420+'\,"zz Java KD

*"#PX|`E",kNDZ 263D:S InstallAnywhere Lr|xP20;#

v 20| GUI ;'V Orca A;JALr#zIT9C^KU\20==w* GUI D

fz==#

v g{20s,zdk ./package TYNt/20Lr,G420Lr+T>TB{

":

ENTER THE NUMBER OF THE DESIRED CHOICE, OR PRESS <ENTER> TO ACCEPT THE DEFAULT:

g{z4 Enter |TS\1!5,G420Lr+;Pl&#kdk;v}V,;s

4 Enter |#

v g{z20Lr|,;s"TTd{==(}gXF(r2,==)XB20,G

4I\a4=TBms{":

Invocation of this Java Application has caused an InvocationTargetException.
This application will now exit

g{zQ(}9C GUI ==20"*TXF(==XBKP20Lr,G4;&C

4=K{"#g{z4=Cms,"ZKPLrT!q6X!n(v^I20Lr

|),kDC ./_uninstall/uninstall |n,gZ 323D:6X WebSphere Real

Time for RT Linux;Pyv#

v^I20Lr|

v z^((}9C InstallAnywhere Lr|4}6VP20#*}6 WebSphere Real

Time for RT Linux,XkWH6XNNH0f>#
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v 49z9C;,20?<,2;\,1Z,;53O20,;f>D WebSphere Real

Time for RT Linux D=v;,5}#}g,z;\,1Z /previous ?<PP

WebSphere Real Time for RT Linux V3 "Z /current ?<PP WebSphere Real

Time for RT Linux ~q"B20#20Lralif>E#g{20Lr"V_P

,;f>EDVPLr|,G4a*sz6XCVPLr|#

v g{Lr|Q20,"Rz(}9C GUI YNKPLr|20Lr,G4IT!q

6XCLr|#C6X!nZ^KU\==B;IC#g{zT^KU\==YN

KPLr|20Lr,G4CLraKP+;a4PNNYw#

v^i5Lr|

v g{z|Dl&D~PD20?<,;s(}9CCl&D~4KP^KU\2

0,G420Lr+vTCB20?<"DC1!?<#g{1!?<PfZH0

20,G4ahT2G#

hC76

hC PATH 73d?s,zI(}Z shell a>{Pdk{F4KP&CLrrLr#

XZKNq

":g{4>?Vyv|D PATH 73d?,+2G76PNNVPD Java I4PD

~#

?NZ$_{F0dk764I8(=C$_D76#}g,g{ SDK 20Z opt/

IBM/javawrt3/ P,zITZ shell a>{PdkTB|n4`k{* myfile.java DD

~:

opt/IBM/javawrt3/bin/javac myfile.java

*\b?Nyhdkj{76:

1. Zw?<(y] shell,(#G .bashrc)P`- shell t/D~,"+xT76m

S= PATH 73d?;}g:

export PATH=opt/IBM/javawrt3/bin:opt/IBM/javawrt3/jre/bin:$PATH

2. YNG<rKP|BsD shell E>T$nBD PATH hC#

3. 9C javac $_4`kD~#}g,*`kD~ myfile.java,Z shell a>{&d

k:

javac -Xrealtime myfile.java

PATH 73d?9 Linux \;S10?<PR=I4PD~,g javac"java M
javadoc $_#*T>76D105,kZ|na>{PdkTB|n:

echo $PATH

B;=v24

kND:hC`76;T7(Gqh*hC CLASSPATH 73d?#

hC`76

CLASSPATH 73d?af* SDK $_(}g java"javac M javadoc $_)DoI
TR= Java `b#
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XZKNq

v1TBu~.;JC1,EIT=hC CLASSPATH 73d?:

v zh*9C;v;,Dbr`D~(}gzTP*"D),x|V;Z10?<

P#

v z|DK bin M lib ?<D;C"R|G;Y_P`,D8?<#

v zF.*"rKPZ,;53O9C;,KP173D&CLr#

*T> CLASSPATH D105,kZ shell a>{&dkTB|n:

echo $CLASSPATH

g{*""KP9C;,KP173D&CLr(|(Q-%@20Dd{f>),

G4Xk*?v&CLrT=XhC CLASSPATH M PATH#g{z,1KP`v&CL
r"9C;,KP173,G4?v&CLr<XkZ|T:D shell PKP#

g{;N;KP;v Java f>,G4IT9C shell E>Z;,DKP173dxP

P;#

B;=v24

kND:bT20;Ti$GqI&20#

bT20

g{20I&,k9C -version !nxPli#

XZKNq

Java 20|(j< JVM M51 JVM#

}L

(}jITB=h4bTzD20:

1. *i4j< JVM Df>E",kZ shell a>{&dkTB|n:

java -version

g{C|nI&,+5XTB{":

java version "1.7.0"
WebSphere Real Time V3 (build pxi3270rt-20110518_02)
IBM J9 VM (build 2.6, JRE 1.7.0 Linux x86-32 20110516_82445 (JIT enabled,
AOT enabled)
J9VM - R26_head_20110515_0456_B82363
JIT - r11_20110510_19526
GC - R26_head_20110513_1009_B82250
J9CL - 20110516_82445)
JCL - 20110516_01 based on Oracle 7b145

g{zrc9Cj< JVM xG51 JVM,kND IBM User Guides for Java v7

on Linux#

":f>E"}7,+UZI\mZC>}PDUZ#UZV{.q=*:

yyyymmdd,sfI\zPX(Zi~Dd{E"#

2. *i451 JVM Df>E",kZ shell a>{&dkTB|n:
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java -Xrealtime -version

g{C|nI&,+5XTB{":

java version "1.7.0"
WebSphere Real Time V3 (build pxi3270rt-20110518_02)
IBM J9 VM (build 2.6, JRE 1.7.0 real-time Linux x86-32 20110516_82445 (JIT enabled, AOT enabled)
J9VM - R26_head_20110515_0456_B82363
JIT - r11_20110510_19526
GC - R26_head_20110513_1009_B82250
J9CL - 20110516_82445)
JCL - 20110516_01 based on Oracle 7b145

":f>E"}7,+=(e5a9MUZI\kC>};,#UZV{.q=

*:yyyymmdd,sfI\zPX(Zi~Dd{E"#

6X WebSphere Real Time for RT Linux
CZF} WebSphere Real Time for RT Linux D}L!vZ9CD20`M#

*<.0

TZ InstallAnywhere I20Lr|,zDC'j6Xk_P root C'(^#

XZKNq

;PkT InstallAnywhere i5Lr|D6X}L#*F}53PDi5Lr|,k>}

20Lr|1!qD?j?<#TZ InstallAnywhere I20Lr|,9C|nrYNK

P20Lr46Xz7,gTB=hyv#

}L

v I!: 9C uninstall |n4V/6X#

1. P;=|,20D?<# }g:

cd /opt/IBM/javawrt3

2. dkTB|n4t/6X}L:./_uninstall/uninstall

v I!: g{6XLr;CR,w*fz=(,zITKPd{PKU4D20#20

Lralbz7GqQ20,;sxz!qGq6XH020Dza#
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Z 5 B KP IBM WebSphere Real Time for RT Linux &C
Lr

IZKP51&CLr1ozzDX*E"#

v :_LwHMVI;

v Z 363D:Z WebSphere Real Time for RT Linux P9C-}`kDzk;

v Z 523D:9CGQ51_L;

v Z 603D:JVM .dD`}]2m;

v Z 613D:9C Metronome ,xXUw;

_LwHMVI

Linux Yw53'VwVwH_T#1!(C1d2m_TG SCHED_OTHER()s`

}_L9C)#SCHED_RR M SCHED_FIFO I)51&CLrPD_L9C##

ZKv(D;vG&mw*KPDB;vIKP_L#ZK,$IKP_LPm#|

aiR_Pn_EH6D_L"!qC_Lw*B;v*KPD_L#

I9CTB|nPv_LEH6M_T:

ps -emo pid,ppid,policy,tid,comm,rtprio,cputime

dP_T:

v TS G SCHED_OTHER

v RR G SCHED_RR

v FF G SCHED_FIFO

v - 4(fNN_T

dvkTB>}`F:

PID PPID POL TID COMMAND RTPRIO TIME
18314 30285 - - java - 00:01:40

- - RR 18314 - 6 00:00:00
- - RR 18315 - 6 00:01:40
- - FF 18318 - 88 00:00:00
- - RR 18323 - 6 00:00:00
- - FF 18324 - 13 00:00:00
- - RR 18325 - 6 00:00:00
- - RR 18326 - 6 00:00:00
- - FF 18327 - 11 00:00:00
- - FF 18328 - 89 00:00:00

CdvT> Java xL"Qz'DwH_T"EH6*“-”(d{)Dw_LT0EH6

* 11 = 89 D;)51_L#

*i/10wH_T,k9C sched_getscheduler rC>}PT>D ps |n#

PXxLD|`E",kNDZ 903D:#CwT=(;#
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#f Java _LEH6M_T
#f Java _L(4w* java.lang.Thread TsVdD_L)9C1!wH_T

SCHED_OTHER#S WebSphere Real Time for RT Linux V3 ~q"B 1 *<,zI

T9C SCHED_RR r SCHED_FIFO wH_TKP#f Java _L#

1!ivB,Java _L9C1!D SCHED_OTHER _TKP#C_T+ Java _L3

d=Yw53EH6 0#

9C SCHED_RR r SCHED_FIFO _TIT9z|CXXF&CLr,bIDF Java

_LD51T\#19C SCHED_RR r SCHED_FIFO _Tt/ Java 1,JVM al

bw_LDEH6M_T#JVM a`&Xd|EH6M_T3d#yP Java _LTk

w_L`,DYw53EH6KP#d; SCHED_RR r SCHED_FIFO IVdEH6

1 - 99,+GICZ WebSphere Real Time for RT Linux V3 D SCHED_RR r

SCHED_FIFO EH6* 1 - 10#g{+EH6hC*_Z 10,G4w_LDEH65

A 10,"yZ5 10 &C3d#

Z|nPP|DxLD51wHtT=(.;G9C|n chrt#ZTB>}P,w Java

_LDEH6h*9C SCHED_FIFO wH_T,RYw53EH6* 6#

chrt -f 6 java

I\h*T53xPdCTJm|DEH6#kND Z 353D:dC53TJmEH

6|D;Tq!|`E"#

m 4. Java MYw53EH6

Java EH6 _LD Java EH65 Yw53EH6

1 MIN_PRIORITY 6

2 6

3 6

4 6

5 NORM_PRIORITY(1!5) 6

6 6

7 6

8 6

9 6

10 MAX_PRIORITY 6

yPkw Java _LX*D_LyT`,DYw53EH6KP#Metronome /(_
L0 JVM Z?_P+751F1hsDd{_LIT_Z#f Java _L9CDEH
6KP#

g{zKP|n chrt -f 11 java,G4a{kKP chrt -f 10 java Da{`,#

bGIZz^(+ 10 TODEH6&CZ JVM _L9CDEH63d,+Gt/

JVM "H} JVM U9D_L+<U#VEH6 11#

PX chrt |nD|`E",kND http://publib.boulder.ibm.com/infocenter/lnxinfo/

v3r0m0/index.jsp?topic=/liaai/realtime/liaairtchrt.htm#
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dC53TJmEH6|D

1!ivB,Linux ODG root C'^(a__LrxLDEH6#zIT|D53d

CTJm9C Linux DIekO$#i (PAM) D pam_limits #i|DEH6#

g{z;\9C chrt 5CLr|D_LrxLDEH6,G4(#a4=TB{":

sched_setscheduler: Operation not permitted

ZnBD Linux ZKO,zIT|D53dCTJm9C pam_limits #i|DEH

6#C#iJmzZ^FdCD~PdCT53J4D^F#1!D~G /etc/

security/limits.conf#

/etc/security/limits.conf D~PDu?_PTBq=:

<domain> <type> <item> <value>

dP:

<domain> ITGTBNb;n:
- 53OITd|J4^FDC'{#

- dI1ITd|J4^FDi{,o(* @group#

- (d{“*”,CZ8>NNC'ri<ITd|J4^F#

<type> ITGTBNb;n:
- hard,dP2^FIZK?F5)#

- soft,dPm^FJC,b)^FIZ2^F8(D6'ZhTd|#

- F[E“-”,CZ8>2^FMm^F#

<item> G:
- J4#+ rtprio CZ51EH6#

<value> G:
- ^F#9C6' 1 - 100 ZD5T8>51EH6hCDns^F#

}g,

* - rtprio 100

JmyPC'9C chrt rd{zF|D51xLDEH6#

1!ivB,root C'IT^^FXa_51EH6#*T root C'&C^F,Xk

T=8( root C'#dCD~PDiM(d{^F;JCZ root C'#

g{ZCD~P8(%@C'^F,G4b)^FDEH6_Zi^F#

T limits.conf D|D;a"4z'#zXkXBt/\0lD~qrXB}<53E

\9dC|Dz'#

*Z51 Linux 53OtCEH6|D,zITr realtime imSC',g

limits.conf D~Py>#

t/(zxL

Java ibz (JVM) API PD java.lang.Runtime.exec =(*zD Java &CLra)Z

%@xLP4P|nD\&#

Z 5 B KP&CLr 35

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|



(}C=(wC,a4(BD java.lang.Process Ts#CTsITCZXFBxL,r

q!kd`XDE"#

*o=K?D,exec =(a4(tI_L#Z IBM WebSphere Real Time for RT Linux

P,}L^DZ5173P'V|_7(TDP*#

Runtime.exec wC*?vIzSxL<4(;v“Uqw”_L#Uqw_LG(;H}

SxLU9D_L#1SxLU91,Uqw_LaG<SxLKv4,#Uqw_

La\zvBDxL,"3hCxLknuwC Runtime.exec D_L`,DwHN}#

g{\zDxLGm;v WebSphere Real Time for RT Linux JVM,"R Runtime.exec

=(Im;v(} Linux 51_TMEH6KPD=(xPKwC,G4BibzDw

_La+d_TMEH63d=,; Linux 51_TMEH6#C Java _LEH6i

Z 1 = 10 .d#

Uqw_L9a4(=vl}BxLD stdout M stderr wDB_L#b=vB_L

G#fD Java _L,xG51 Java _L#stdout M stderr }]a#f=b=v_

Ly9CD:exP#b):exD#t1da,}y\zDxLDz|\Z#bV

VCT7#\zxLyVPDJ4ZCxLU91"4;e}#

g{z#{ stdout M stderr DAw_LT Linux 51EH6KP,k(} Linux

SCHED_FIFO r SCHED_RR _TMEH64t/5Pb)_LD-< JVM#'{G

+yP#f_L3d= Linux Yw53PD51_TM_A 10 DEH6#

51 Java _LEH6M_T
51_L(4w* java.realtime.RealtimeThread VdD_L)Ml=B~&mLr

9C SCHED_FIFO wH_T#

51 Java _LD_LwHMVIG Real Time Specification for Java (RTSJ) D;?V#

>wb(|(51 Java _LDwH_TMEH6&m)ZZ 93D:T RTSJ D'V;

?VPxPKV[#

Z WebSphere Real Time for RT Linux P9C-}`kDzk
IBM WebSphere Real Time for RT Linux 'V`Vzk`kD#M,a)K;,6p

DzkT\M7(T#

-}bMDYw

bGnr%Dzk`k#M#bMwKP Java &CLr,+j+;9CNNz

k`k#bMwaJVCD7(T,+a)DT\G#M,rKk\bZzz

53P9CbVYw==#

*9C-}bMDYw,kZ Java |nPP8( -Xint !n#

MEH641 (JIT) `k
WebSphere Real Time for RT Linux PD1!`k#=9C41`kw,|Z

&CLrKP1`k Java &CLrDX*=(#ZbV==B,JIT `kwD

$w==k JIT `kwZG51 JVM PDYw`F#y;,DG WebSphere

Real Time for RT Linux JIT `kwKPDEH6HNN51_L<*M#O

MDEH6b6E,1&CLr;h*4P51Nq1,JIT `kwEa9C5

3J4#x4D'{G JIT `kw;awT0l51NqDT\#
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JIT `kw*k`k`XDn/9C=v_L:`k_LMIyw_L#b)_

LDKPEH6MZ51Nq#`k_LTk&CLrl=D==KP#bb

6E&CLr_L;aZNN1LH}`k_LjIT=(D`k#Iyw_

L(Zr&CLr_L"Ml={",T6p10?v_LOKPD=(#Z

&CLr_LO&m{"8u;C(Q`Y1d#g{IZO_EH6D51

Nq,x9CIy_L^(KP,G4;a"MNN{"#9C JIT `-wa

T7(TP\!D0l,+bV`k==*m`C'a)KnQT\#

*ZMEH6B9C JIT 4KP&CLr,kNDZ 513D:tC JIT;#

a0 (AOT) $`kDzk
ZKP&CLr.0,WebSphere Real Time for RT Linux aZ$`k=hP

+ Java =(`k*>zzk#Z WebSphere Real Time for RT Linux V2 .

0,$`k=h9C jxeinajar $_4`k9Ca0`kwD=(,"+a{f

"ZXbD Java I4PD~P#b)D~I\aU/=s( JAR D~P#Z

KP&CLr1,s( JAR D~amS=&CLr`76P,by1S JXE

P0k=(D`1,JVM IT0k AOT zk#{CbV=(,(}Z|nP

P8( -Xnojit !n9C JIT `kwj+;IC#&CLrIT9CQ4(D

NN$`k AOT zk,"*d{=(9CbMw#bVYw==a)K_7(

T,r* JIT `kw;fZ,yT;alIIy_LrOBDP;T\5M#

a0`k Java zkD'Q,,1V*{O Java f6,bb6E AOT `kD

zkD4PYH(#*H JIT `kDzk},!\|(#*HbMlC`#

WebSphere Real Time for RT Linux V2 Msxf>9C IBM Java 6 JVM P

a)D2m`<u,+ AOT zkf"Z2m`_Y:fx;G JXE D~P#

admincache $_9z\;i/_Y:fDZ]"Pv+?VPD_Y:fT0

9C`M AOT zknd_Y:f#f" AOT `kDzkDEcZZ,KP

&CLr1;a^D&CLr JAR D~,2;h*|D`76#

y]ICDibX7Ud,2m`_Y:fP5Js!^F#bb6E*yP

JAR D~xP AOT `k";5J#XkP!qTD4P AOT `k#

12m`_Y:fP|, AOT zkD&CLrKP1,`=(D AOT zk

aZ`0k JVM 1T/0k#0k`T20d=(D AOT zkyx4nb

*z,9CZ&CLrDX|T\?VKP.0,$0k!I\`D`TC.

VX*#

9C AOT $`kzka)Kn_6pD7(TM<CDT\#(}8(

-Xshareclasses M -Xaot !n,zD&CLrZKP1IT9C AOT zk#

1!ivB,-Xaot !nGtCD#

*9C admincache $_Z2m`_Y:fPf""9C AOT zk,kNDZ

393D:9C admincache $_;#PXS jxeinajar (F= admincache DE

"ITZ WebSphere Real Time for RT Linux V2 D5PR=#

PX9C AOT `kDzkKP&CLrD>},kNDZ 793D:9C AOT

D,1KPy>&CLr;#

lO==,aO AOT $`kzkMMEH6 JIT `k
1&CLrKP1,IT,19C AOT M JIT `kDzk#bVYw==I

Ta)G#CD7(TM<CDT\,"R*51KPD=(a)KG#_D

T\#bV==Dw*EcZZ,AOT $`kCZ7#&CLrPnX*D?

V;aZbMwPKP,bMwPKPDYH(#a67Z AOT r JIT `k

Dzk#z;h*$`k?v=(,r* JIT `kwIT/,D6pNN51
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KPD-}bMD=(,x;awT0l&CLrDT\#r|nPPmS

-Xshareclasses !n1,lO==G1!==#

*9ClO AOT M JIT `k4KPzD&CLr,kNDZ 793D:9C

AOT D,1KPy>&CLr;

T=\m`k

ZtC JIT `kwD`k==P,java.lang.Compiler API ITCZT=XF JIT

`kwYw#JIT `kw`k9C compileClass() =(+]D`PD=(#

compileClass() G,=D,rKya)D=(jI`k.s,|Ea5X#(}

izZ&CLrKP1Dw*WN9CD`,&CLrITZu</WN9C

compileClass()#1u</WNjI.s,wC Compiler.disable() =(4j+{

C`kMIy_L#K<uDw*'QZZ,\mZ&CLru</WNP*

0kM`kD`PmDJb,HdGZ&CLr*"D}LP#

PX\m&CLrPD`kD|`E",kND IBM Real-Time Class Analy-

sis Tool for Java#

`k|nP!nDEv

KP&CLr1,zIT9C -Xjit !n4tC JIT,r_9C -Xnojit !n4{C
JIT#-Xjit G1!==#

zIT9C -Xshareclasses -Xaot !nTZKP&CLr1tC AOT zk#9C

-Xnoaot !n4{C AOT zk#-Xaot G1!!n,+g{48( -Xshareclasses
!nr;az',r* AOT zkXkf"Z2m`_Y:fP#

9C AOT `kw
9Cb)=h4$`kzD Java zk#C}LhvK javac |nPD -Xrealtime !
n"admincache $_T0 java |nPD -Xrealtime k -Xnojit !nD9C#

XZKNq

9Ca0`kwb6E`kGk&CLrKP1V*D#mb,zIT,1`k|`

=(,x;vvG519CD=(#gTB=hPy>,zIT`k&CLrP;

P,2IT`k%v`#

":Z9C2m`_Y:f1,_Y:fD{F;\,v 53 vV{#

}L

1. Z shell a>{&dk:

javac -Xrealtime source

C|nSzD44( Java VZk,TcZ5173P9C#kNDZ 83D< 2#

2. +zID`D~b0= JAR D~P#}g,*4( test.jar:

jar cvf test.jar source

3. Z shell a>{&dk:

admincache -Xrealtime -populate -aot test.jar -cacheName myCache -cp test.jar

C|na$`k test.jar D~,"+dv4k=dv?< ./aot#

4. *9C2m`_Y:fPD AOT zk4KPD~,kZ shell a>{&dk:
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java -Xrealtime -Xshareclasses:name=myCache -cp test.jar -Xnojit MyTestClass

*9C2m`_Y:fPD AOT zk4KPD~,kXB`k51wCD=(#;

s,KPTB|n,x;4(BD JAR D~:

java -Xrealtime -Xshareclasses:name=myCache -cp test.jar MyTestClass

b)|n9CzZZ 3 =P$`kD`, JAR D~#

9C admincache $_
admincache $_CZ\m$w>OD2m`_Y:f#

Z IBM WebSphere Real Time for RT Linux z7P,admincache $_ITCZ4(

2m`_Y:f,dP|,;vr`v`T0 AOT `kDzk#Z4(K_Y:f.

s,K$_9ITCZliVPD_Y:f#

2m`_Y:fCZZ` JVM !0PuYZf<C?,"RSY&CLrt/#

WebSphere Real Time for RT Linux IT(}G51M51==49C2m`_Y:f,

+_Y:fq="4(Mnd=(aPy;,#51==D_Y:fkG51==D

_Y:f;f]#ZG51==P,4(Mnd_Y:fD=(kj< JVM `,#b

m> JVM ZdKP&CLr14(Mnd_Y:f,b;}LTC'G8wD#Z5

1==P,9C -Xrealtime !n1,Xk(} admincache 9C -populate !n44
(M$nd2m`_Y:f#T51==KPD&CLrITA!$nd_Y:fP

DZ],+^(^DdZ]#

v1&CLrT51==KP1,E\9CT51==4(D2m`_Y:f#v1

&CLrTG51==KP1,E\9CTG51==4(D2m`_Y:f#bv

fr2JCZ admincache $_#*\m JVM T51==4(D_Y:f,k+

admincache k -Xrealtime !n;p9C#*\m JVM TG51==4(D_Y:f,

kp9C -Xrealtime !n#*ZKP1,S=2m`_Y:f,kr|nPPmS

-Xshareclasses !n#

$w>OIT4(`v2m`_Y:f,?v<_PX(D{F"R;ZX(D?

<#4(BD_Y:f1,IT9C -cacheName <name> !n48(d{F#_Y:

f{F;\,v 53 vV{#

1!ivB,2m`_Y:fZ /tmp/javasharedresources ?<P4(,+IT(}

8( -cacheDir <directory> !n42GK;C#2m`_Y:fDZ?q=!vZ4

(1yZ$w>DXw#bb6E^(Zxg}/wO4(2m`_Y:f4w*2

+k)#K^FDm;v-rG,SxgD~53CJ2m`_Y:fDYHO}M

;I$bDT\0l#

g{|nPP48(_Y:f{F,G41!5* sharedcc_<user_login>

PXG51==PD2m_Y:fYwD|`E",kNDZ 853D:G51==B

JVM .dD`}]2m;#

":S IBM WebSphere Real Time for RT Linux V2 SR1 0|_f>*<,zXk+

-classpath !nk -populate !n;p9C#
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4(512m`_Y:f:

admincache $_ITCZ4(\T51==CJD2m`_Y:f#

":Z9C1!hC4(2m`_Y:f1,zXk"b2+T"bBn#kNDZ

873D:2m`_Y:fD2+"bBn;Tq!PX2m`_Y:fD2+T"b

BnD|`E",T0PX|D1!mI(DE"#

admincache $_D -populate !nITCZ4(2m`_Y:f#C!nk .jar D~

PmrQw .jar D~D?<r?<w;p9C#TZ8(rR=D?v .jar D~,

admincache + .jar D~PD?vf"Z2m`_Y:fP#}Gz8(K -noaot !
n,qr`=(9a9C AOT `k"f"Z2m`_Y:fP#

zXk+ -classpath !nk -populate ;p9C,qrz+a4=TBms{":

-populate Ywh*8( -classpath <class path> !n

admincache -help !naPvITCZXF admincache gNnd_Y:fDS!n#

$ admincache -Xrealtime -help
C(:admincache [option]*
dP [option] ITG:

-help | -? Yw:T>Koz
-Xrealtime Z5173P9C
-cacheName <name> 8(2m_Y:fD{F(9C %%u fzC'{)
-cacheDir <dir> hC JVM :fD~D;C
-listAllCaches Yw:PvyPVPD2m`_Y:f
-printStats Yw:r!_Y:f3FE"
-printAllStats Yw:r!|j8D_Y:f3FE"
-destroy Yw:zY8({F(r1!)D_Y:f
-destroyAll Yw:zYyP_Y:f
-populate Yw:4(BD_Y:f"nd
-searchPath <path> 8(CZiRD~D?<(g{48(NND~)

(1!5* .)
;\8(;v -searchPath !n

-classpath <class path> 8(+ZKP1CZCJC_Y:fD`76
-classpath !nGXhD

-[no]recurse [;]]i=S?<TiR**;DD~
(1!ivB*;]i)

-[no]grow g{8(D_Y:fQfZ,[;]mS=dP(1!5*;v$)
g{4!q -grow !n,ZfZ8(D_Y:fDivB,+a;F}

-verbose r!v?v jar DxH{"
-noisy r!v?v jar PD?v`DxH{"
-quiet {9yPdv
-[no]aot Z+`f"=_Y:fP.s,9T=(4P AOT `k
-aotFilter <signature> vT%dD=(4P AOT `k"f"=_Y:fP
}g -aotFilter {mypackage/myclass.mymethod(I)I} v`k mymethod(I)I
}g -aotFilter {mypackage/myclass.mymethod*} `kyP mymethod
}g -aotFilter {mypackage/myclass.*} `k myclass PDyP=(

-aotFilterFile <file> vTD~P%dG)u~D=(4P AOT `k"f"=
_Y:fP(XkQ9C -Xjit:verbose={precompile},
vlog=<file> 4(KdkD~)

-printvmargs r!ZKP1CJQndD_Y:fyh*D VM N}
[jar file]*.[jar][zip] *nd=_Y:fPD jar D~DT=Pm

g{48(NND~,r+a*; searchPath PD
yP files.[jar][zip]#

Xkv8(;vYw!n

":Z9C2m`_Y:f1,-cacheName !n8(D{F;\,v 53 vV{#

IT8( .jar D~DPm,ZbVivB,;PG) .jar D~PD`+amS=2m

`_Y:fP#g{z48( .jar D~DPm,k9C -searchPath <path> !n8(
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?<wTQw .jar r .zip D~#-recurse !nG1!D,m>T]i==Qw?<w
TiR .jar r .zip D~#-norecurse !nm>vQw8(D?<#8( -classpath
<class path> !nT9 admincache ITR=CZ&m8(D .jar D~yh*DyP

`#Znd2m`_Y:fD}LP,b)`a0k JVM,rK1 admincache "TS

.jar D~P0k`1,7#|"VyP}CD`M,`G.VX*D#

-grow !n8(Z_Y:f?<PfZ_P`,{FD2m`_Y:f1,rVPD_
Y:fZ]PmSBD .jar D~#-nogrow !n8(Z-P_Y:f?<PfZ_P`
,{FD2m`_Y:f1,4(BD .jar D~f;-PD_Y:fZ]#-grow !n
CZZ2m`_Y:fPmS10;fZDBD .jar D~,x;f;Q|DD`#g{

`IZ&CLr^Dx"z|D,t*|B_Y:fPQfZDb)`,kp9C -grow
!n#*|BVPD`,k9C10D`Z]4(+BD_Y:f#1z|D3v`

1,t;|B2m`_Y:f,zD&CLrT+9CBD`Z]}#KP,+^(

"S2m`_Y:fDEc#bGIZ|DD`+aSELP0k,x;GS2m`

_Y:f#SELP0k`m>^(*C`9C AOT `kDzk#rK1z|D`1,

kXBzI2m`_Y:f#

9C -quiet"-verbose M -noisy !nITXF admincache a)DE"Dj86p#

**nd2m`_Y:fD`PD=(8(a0 (AOT) $`k,k9C -aot !n#

*h9 AOT $`k"Rv+`f"=2m`_Y:fP,k9C -noaot !n#-aot
!nG1!hC#

*P!qX$`k?V=(,k9C -aotFilter <signature> r -aotFilterFile <file>

!n#<signature> GT=(Xw{D;ur/D}rmo=,EZs(EP,dP“*”

ITf;NNV{rP#zI\h*+ <signature> EZ%}EP,T9 shell ;ab

v=(Xw{PDNNV{#

m 5 T>K <signature> !nD;)>}#

m 5. <signature> !nD>}

Xw{ ,e

-aotFilter ’{java/lang/*}’ T java/lang Lr|PD=(4P AOT `k#

-aotFilter ’{*.sample*}’ TT“sample”*7D=(4P AOT `k#

-aotFilter ’{mypackage/myclass.mymethod(I)

I}’

TkCXw{j+%dD=(4P AOT `k#

-aotFilterFile <file> !n9C <file> DZ]4!q4P AOT `kD=(#NNd

{=(<;4P AOT `k#<file> DZ]aZ.0&CLrDKP}LP9C

-Xjit:verbose={precompile},vlog=<file> !nzI#j8Ddv9CZ?q=f"Z

<file> P#9C -aotFilterFile !n1h*Cq=#

":-vlog=<file> !n;a1SzI{F*“file”DD~#zIj8Ddv1aZ“file”O

=SUZMxLj6#(}8(!n -Xjit:verbose={precompile},vlog=my_file,z
IDD~{a`FZ my_file.<date>.<#>.<process id>#nbDVN9||cZZ`

JVM !0PzI%@Dj8U>D~,Zb)!0P\QT3vX( JVM a)|nP

!n,rQT*;, JVM 9C;,D -Xjit |nP!n#Z% JVM !0P,b)}

Va=S=|nPa)DD~{P#

Z 5 B KP&CLr 41



zIDD~ITk -aotFilterFile !n;p9C,;h*NN`-#I`N&CLr

KP9C -Xjit:verbose={precompile},vlog=<file> !nzID`vj8U>D~,
ITO""a)x9C -aotFilterFile !nD admincache#

-printvmargs !nIToz7#Z&CLrKP1*|nPa)}7DN}#

$ admincache -Xrealtime -classpath myapp.jar -cacheDir myCacheDir -cacheName
myCache -populate myapp.jar -printvmargs

admincache 1.02
Converting files
Processing classes in /team/triage/180724/bin/myapp.jar into shared class cache
No errors while processing jar file /team/triage/180724/bin/myapp.jar

Processing complete

VM args needed at runtime: -Xshareclasses:name=myCache,cacheDir=/tmp/peter
-classpath myapp.jar -Xaot

Z>>}P,ns;PdvT>KKP&CLr1&r|nPPmSD!n,Tc\

;9C2m`_Y:fPf"D`M AOT =(#*Z>>}P9Cb)!n,kdk

|n:

java -Xshareclasses:name=myCache,cacheDir=myCacheDir -classpath myapp.jar -Xaot
myMainClass <application arguments>

9C admincache \m2m`_Y:f:

admincache $_|,`v5CLrCZzD\m53OD2m`_Y:f#

admincache $_a)K5CLrTozjI`VNq#

v Pv_Y:fPVPD2m`_Y:f#

v a)PX2m`_Y:fDZ]Dj8E"#

v F}X(_Y:f?<PD?VryP_Y:f#

PvICD2m`_Y:f:

admincache $_a)K_Y:fPVP2m`_Y:fDPm#

*q!_Y:fPVPD+?2m`_Y:fDPm,k9C -listAllCaches !n"
9C -cacheDir !n8(_Y:f?<#

$ admincache -Xrealtime -listAllCaches

admincache 1.02

}ZPv_Y:f?< /tmp/javasharedresources/ PDyP_Y:f

_Y:f{F 6p VCT ONVk1d

f]D2m_Y:f
sharedcc_username Java6 32 ; G 2008 j 10 B 16 U,\D,17:02:39
rtCache Java6 32 ; G 2008 j 10 B 16 U,\D,17:03:12

;f]D2m_Y:f
nonrtCache Java6 32 ; G 2008 j 10 B 16 U,\D,17:17:32

Z>>}P,1!_Y:f?<PP=vf]D2m`_Y:f:

v 9CG<{ username DC'D1!|{D_Y:f
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v m;v{F* rtCache D_Y:f

C>}9T>K;v{F* nonrtCache D;f]_Y:f#nonrtCache GI JVM Z

TG51==4P14(D#bm>;\9C -Xrealtime !n4CJ|#

51==D JVM ITi4TG51==4(D_Y:f#G51==D JVM ;\i

4T51==4(D_Y:f#

$ admincache -listAllCaches
J9 Java™ admincache 1.0
Licensed Materials - Property of IBM

© Copyright IBM Corp. 1991, 2008 All Rights Reserved
IBM is a registered trademark of IBM Corp.
Java and all Java-based marks and logos are trademarks or registered
trademarks of Oracle Corporation

}ZPv_Y:f?< /tmp/javasharedresources/ PDyP_Y:f

_Y:f{F 6p VCT ONVk1d

f]D2m_Y:f
nonrtCache Java6 32 ; G 2008 j 10 B 16 U,\D,17:17:32

Z>>}P,IZ48( -Xrealtime,rKPv nonrtCache "T>*f]#

li2m`_Y:fDZ]:

admincache $_IThv2m`_Y:fDZ]#

zIT9C admincache $_D -printStats !n4q!;]Ev,dPhvK2m`
_Y:fDw*Z]#PXX(_Y:f?<PX(_Y:fDE",k9C

-cacheName M -cacheDir !n#TB>}a)KPX1!_Y:f?<P nonrtCache

_Y:fDE"#

$ admincache -cacheName nonrtCache -printStats

admincache 1.02

Current statistics for cache "nonrtCache":

base address = 0xD5445000
end address = 0xD6437000
allocation pointer = 0xD5529FA8

cache size = 16776852
free bytes = 14070360
ROMClass bytes = 1166004
AOT bytes = 1437412
Data bytes = 57440
Metadata bytes = 45636
Metadata % used = 1%

# ROMClasses = 372
# AOT Methods = 981
# Classpaths = 1
# URLs = 0
# Tokens = 0
# Stale classes = 0
% Stale classes = 0%

Cache is 16% full
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":Z9C2m`_Y:f1,_Y:fD{F;\,v 53 vV{#

dPP}uPXK_Y:fDPCE":

v _Y:fDs!,T>*_Y:fs! = 16776852#

v _Y:fPDICUd,T>*ICVZ} = 14070360#zITFcvC_Y:fs

<9CK 16%#

v _Y:fPf"D`D}?,T>* # ROMClass } = 372#

v _Y:fPf"D AOT =(D}?,T>* # AOT =(} = 981#

PX admincache $_P -printStats !nya)DE"D|`j8E",kND
printStats 5CLr#

-printAllStats !nT2m`_Y:fDZ]a)K|j8Dhv#E"P|,K_Y

:fPf"D`M AOT =(DPm#-printAllStats !nDdv.Vj8#

_Y:fP|,D`aC`FTBDP4m>:

1: 0xD643B788 ROMCLASS: java/lang/ClassLoader at 0xD5469B88.

b;Pm>` java/lang/ClassLoader |,Z_Y:fP#X7`TZ2m`_Y:f*

Z?,}KoOC>Tb8u\Y9C#

_Y:fP|,D AOT =(aC`FTBDP4m>:

1: 0xD643B290 AOT: callerClassLoader
for ROMClass java/lang/ClassLoader at 0xD5469B88.

b8Pm> java/lang/ClassLoader `PD callerClassLoader =(|,Z_Y:fP#P

vDX7GZ?2m_Y:fX7#-printAllStats !nDdv;aT>_Y:fP?
v AOT =(DXw{,CXw{IN}`MM5X`MiI#

PX admincache $_P -printAllStats !nya)DE"D|`j8E",kND
printAllStats 5CLr#

zY2m`_Y:f:

admincache $__PA}8(_Y:f?<PDX(_Y:fryP_Y:fD!n#

ZC'_P`&mI(DivB,admincache $_ -destroy !nITCZA}3;_
e_Y:f?<PDX(_Y:f#ZC'_P`&mI(DivB,-destroyAll !
nITCZA}yP_Y:f#}g:

$ admincache -Xrealtime -destroy

admincache 1.02

JVMSHRC256I QzYVCT2m_Y:f“sharedcc_username”

A}_Y:f.s,1!_Y:f?<PIC2m`_Y:fDPm+aT>QA}

D_Y:f;YvV:

$ admincache -Xrealtime -listAllCaches

admincache 1.02

}ZPv_Y:f?< /tmp/javasharedresources/ PDyP_Y:f
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_Y:f{F 6p VCT ONVk1d

f]D2m_Y:f
rtCache Java6 32 ; G 2008 j 10 B 16 U,\D,17:03:12

;f]D2m_Y:f
nonrtCache Java6 32 ; G 2008 j 10 B 16 U,\D,17:17:32

-destroyAll !naF}8(_Y:f?<PDyP_Y:f,;[|Gk10D JVM

Gqf]#-destroyAll !nXkww9C:

$ admincache -Xrealtime -destroyAll

admincache 1.02

}Z"TzY_Y:f?< /tmp/javasharedresources/ PDyP_Y:f

JVMSHRC256I QzYVCT2m_Y:f“rtCache”
JVMSHRC256I QzYVCT2m_Y:f“nonrtCache”

a{GzwO;YPNN2m`_Y:fIC:

$ admincache -Xrealtime -listAllCaches

admincache 1.02

JVMSHRC005I ;PICD2m`_Y:f

g{10DC';PCJ_Y:fDmI(,G4 -destroy r -destroyAll !n<;
azY_Y:f#

2m`_Y:fD5Js!:

admincache $_a)PX*2m`_Y:f7(s!DE"#

TZO!D&CLr,49+yP`M=(<nd=2m`_Y:fP,2;azz

s!^(S\D_Y:f#TZOsD&CLr,yzID2m`_Y:fDs!T

Z5JC>I\a}s#bGr* JVM xLXk_Pc;DibX7Ud,E\T2

m`_Y:fD+?Z]xP07#Z9C2m`_Y:f1<u1,P;)"bB

n#

2m`_Y:f{eZ,S=|DNN JVM P<Xk5JyI07#bb6E*\b

9Cs!,} 700 MB D2m`_Y:f#admincache $_IT$b_Y:fDs!#

g{$_8>_Y:fDs!+a,} 700 MB ^F,raT>{"(izf"|Y}

?D`,r_|OqD!qf"Z_Y:fPD AOT =(#

$ admincache -Xrealtime -populate veryBigJar.jar -cp <my class path>

admincache 1.02

/f:$bD_Y:fs! (15960MB) ,}K(iDns2m`_Y:fs! (700MB)
g{zD JAR D~P|,Kw*`D~,G4I\^(4(Ks!D_Y:f,

r_I\ZKP&CLr1^(,S=4(D_Y:f#
TK,zIT(}9C -aotFilterFile 4|P!qTX`k AOT =(
*2GK/f{",kZ|nPP1S8( -Xscmx15960M,

+k"b,<BD'\I\aZnd}LDns
EavV#

admincache $_ay]*nd8(rR=D .jar D~Ds!\M,$b;v#XD_Y

:fs!#bb61 .jar D~|,Dm`D~"G`D~1,$bMI\;<7#*q

!T_Y:fs!|S<7D$b,k* .jar D~4(v|,`D~DY1f>#g{
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admincache $_T;zz/f{",zIT(}9C -aotFilter <pattern> r

-aotFilterFile <file> !n,4|SP!qTX<GT .jar D~PD=(xP AOT $

`k#admincache $_{"aaQz$b;a+b)!n}KtD AOT =(<GZ

Z#

*2G/f{""Lx4P_Y:fnd=h,kr admincache |nPPmS8>D

-Xscmx !n#g{$bs!G#s,G4 admincache $_I\^(4(yhs!D2

m`_Y:f#*bvKJb,ku!_Y:fs!,1= admincache $_\;Lx

4P#

1nUD_Y:f4kELP1,|Ds!!C\zc]I8(D`M AOT =(Dh

*#bb6E8(;vOsDu<_Y:fs!";aPJb#

Z2m`_Y:fPf" SDK `:

"GyP&CLr<h*4(;v|, SDK PyP JAR D~D_Y:f#

SDK PD JAR D~D}?Ms!b6E"T4(|,yPb) JAR D~D_Y:f

a<B;u/f{",f*zzID_Y:f+a}s#TZm`&CLrxT,s

`} SDK JAR D~S;a;}C#

w*D SDK JAR D~;Z SDK/jre/lib ?<P#TZs`}&CLr,b) JAR D

~PnX*DG rt.jar,|G Java 6 "PfPBvD#rt.jar G;v`D/O,Z

Java 6 "Pf.0,b)`f"Z%@D JAR D~P#%@9C rt.jar 4nd2m

`_Y:f,"9C AOT `kw`k|DyP=(,by4(D_Y:fs!s<G

300 MB#dMD&CLr+;a}CP rt.jar `Ps?V=(#*9C rt.jar 4

nd2m`_Y:f:

1. v+ rt.jar PD`nd=2m`_Y:fP#bs<a{D_Y:fP 50 MB D

Ud#

2. 9C -aotFilterFile <file> !n,Tv`kzDLrI\9CD=(#zIT(}

KP&CLr4zI <file>#

SDK P9Pd{;)#CMX*D JAR D~,|(:

v sdk/jre/lib/i386/realtime/jclSC160/realtime.jar

v sdk/jre/lib/i386/realtime/jclSC160/vm.jar

v sdk/jre/lib/java.util.jar

realtime.jar |,K“Java 5Vf6 (RTSJ)”D IBM 5V#g{zD&CLr9CN

N RTSJ &\,k+ realtime.jar D~f"Z2m`_Y:fP,TqC|CD$Z

T\#vm.jar |,`vZ? JVM `,(#yPD&CLrP<a9C#java.util.jar

|,`v]w`,Xkf"=?v&CLrD2m`_Y:fP,TqC|CD$Z

T\#

g{&CLr9C sdk/jre/lib M sdk/jre/lib/ext ?<PDd{ JAR D~DG)

`,IT+b) JAR D~f"=2m`_Y:fP#6pzD&CLrGq9Cb)

`DnrcD=(,MGZKPLr19C -verbose:dynload !n#-verbose:dynload
!nvahv&CLrD10KPy0kD`#}g:

<Loaded java/io/InputStreamReader from /myjdk/sdk/jre/lib/rt.jar>
< Class size 2126; ROM size 2280; debug size 0>
< Read time 54 usec; Load time 47 usec; Translate time 86 usec>
<Loaded java/util/LinkedHashSet from /myjdk/sdk/jre/lib/java.util.jar>
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< Class size 1218; ROM size 1136; debug size 0>
< Read time 48 usec; Load time 31 usec; Translate time 55 usec>
<Loaded java/util/HashSet from /myjdk/sdk/jre/lib/java.util.jar>
< Class size 3171; ROM size 2664; debug size 0>
< Read time 71 usec; Load time 70 usec; Translate time 118 usec>

>>}dvT>KS=v;, SDK JAR D~0k}v`#java/io/InputStreamReader `

S rt.jar P0k#java/util/LinkedHashSet M java/util/HashSet `S java.util.jar P

0k#

d{ admincache "bBn:

PX9C admincache DPCE"#

_Y:fndM@CZfs!w{

1 admincache $_T51==nd2m`_Y:f1,|XkZjIndD}LP0
k?v`#?v`<a{D;(D@CZf,rKPI\vV1!D@CZfs!^

(]IQksDyP`#g{ admincache $_Zr_Y:fPndm``1Wv
OutOfMemory ms,k"T9C -Xgc:immortalMemorySize=32M !n,TvS@CZ
fs!9d,}1!5 16 MB#

Zz|D`1

g{ELOD`D~"z|D,2m`_Y:f<uaT/lb=;\9C2m`_

Y:fPC`Df>#zDLr+a}#KP,+^(j+"S2m`_Y:fDE

c,"R+;a9CC`DNN AOT =(#g{z|D&CLrPD3v`,kXB

4(2m`_Y:f#kp"T9C -grow !n4vXBnd|,y^D`D .jar D

~,r*K!n";G<ZCZ .jar D~QfZZ_Y:fPD!0#

\m2m`

49;PD~*0k,2m_Y:fT;h*X7Ud#kNDZ 963D:IBM JVM

\mZfD==;,Tq!PX2m`_Y:fZ JVM xLPgN{DZfD|`E

"#

+$`kD JAR D~f"=2m`_Y:fP
zIT++?r?VI IBM a)D Java `f"r|,Z2m`_Y:fP#b;}

L9C -Xrealtime !nk javac T0 admincache $_4+`f"=2m`_Y:
fP#

*<.0

v19C -Xrealtime !n1,"R9C -Xrealtime !nKP Java 1,E'Va0

+ JAR D~f"=2m`_Y:fP#9Cr;9C -Xrealtime !nKP1,z<
IT9C`,D JAR D~,+;P8(K -Xrealtime !n1,E\9CQf"=_
Y:fPD JAR D~#

":Z9C2m`_Y:f1,_Y:f{F;\,v 53 vV{#
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XZKNq

zIT9C admincache $_+ JAR D~f"=2m`_Y:fP#admincache 9z
\;T}V==.;49(zD&CLr#

":

v g{zZ Linux 53OhCK,1,zI\h*Z$`ksM JAR D~12G|;

qr,`k+a,1"R+;a4( JAR D~#

$`k&CLrPDyP`M=(:

K}La$`k&CLrPDyP`#|+ JAR D~D/Of"=2m`_Y:fP#

G) JAR D~PDyP`PDyP=(2<f"=_Y:fP#-}E/D JAR D~

DyP=(<Q-}`k#

XZKNq

kT>>},&CLr;Z73d? $APP_HOME 8(D?<B,x JAR D~;ZS

?< $APP_HOME/lib P#C&CLr99C?VI IBM a)D core.jarrt.jar P

D`#ZbVivB,z;\$`k&CLrzk,2MG main.jar M util.jar#

1!ivB,2m`_Y:f;Z /tmp/javasharedresources P#9C -cacheDir !
nIT+_Y:fEkd{?<P#z^(ZxgD~53O4(_Y:f#

}L

1. Z shell a>{&dk: cd $APP_HOME

dP $APP_HOME GzD&CLrD?<#

2. Z shell a>{&dk:cd $APP_HOME/lib# $APP_HOME/lib Gf" main.jar M

util.jar D?<#

3. Z shell a>{&dk:admincache -Xrealtime -populate -aot -classpath

$APP_HOME/lib -searchPath $APP_HOME/lib -norecurse . K}LaE/Z

$APP_HOME/lib P"VD?v JAR D~,+xHE"dvZA;O,;sZ

$APP_HOME/aot ?<P4(BD JAR D~#zIT9C -cacheName <name> 48
(_Y:f{F,+g{48({F,G4+9CyZC'G<{D1!{F#

":9C -cacheName !n8(D{F;\,v 53 vV{#

4. Z shell a>{&dk admincache -Xrealtime -listAllCaches aT>_Y:fG

qfZ#

B;=v24

*i4|`!n,kdk:admincache -Xrealtime -help#

$`k519CD=(:

zIT9CE*D~8<D AOT `k,vT&CLr519CD=(xP$`k#(

}9CXbD!n -Xjit:verbose={precompile},vlog=optFile 4KP&CLr,AOT

`kIT9CzID!nD~+;i JAR D~f"=2m`_Y:fP#;P!nD

~PPvD=(a-}$`k#
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*<.0

Zz*<.0,4((#I JIT `kw`kD=(Pm#

XZKNq

zIT`-I -Xjit:verbose={precompile} !nzIDD~#CD~G*xP$`k

D=(Dw7f6#b)=(GX(D;2MG5,|G|,*xP`kD?v=(

Dj{Xw{,bvXw{9z`k com/acme/sample.myMethod(J)V x;`k com/

acme/sample.myMethod(I)V#

":Z9C2m`_Y:f1,_Y:fD{F;\,v 53 vV{#

}L

1. Z shell a>{&dk:

cd $APP_HOME

dP $APP_HOME GzD&CLrD?<#

2. Z shell a>{&dk:

java -Xjit:verbose={precompile},vlog=$APP_HOME/app.precompileOpts \
-cp $APP_HOME/lib/demo.jar applicationName

dP:

v app.precompileOpts GU>D~D{F,dPPvK9C JIT `kD=(#

v applicationName GzD&CLrD{F#

C|na4(9C JIT `kD=(Pm#

3. Z shell a>{&dk:

cd $APP_HOME/lib

$APP_HOME/lib Gf"CZ&CLrD JAR D~D?<#

4. *+yPy>&CLr=(`k=_Y:fP,kdk:

admincache -Xrealtime -populate -cacheName myCache \
-aotFilterFile $APP_HOME/app.precompileOpts \
-cp $APP_HOME/lib/demo.jar

5. *+ realtime.jar M vm.jar `k=_Y:fP,kdk:

admincache -Xrealtime -populate -grow -cacheName myCache \
-aotFilterFile $APP_HOME/app.precompileOpts \
-searchPath $JAVA_HOME/jre/bin/realtime/jclSC160
-cp $APP_HOME/lib/demo.jar

6. *+ rt.jar `k=_Y:fP,kdk:

admincache -Xrealtime -populate -grow -cacheName myCache \
-aotFilterFile $APP_HOME/app.precompileOpts \
$JAVA_HOME/jre/lib/rt.jar
-cp $APP_HOME/lib/demo.jar

7. *bTK|n,k9C -nojit !nKPzD&CLr,bya9C_Y:fPDz
k#Z shell a>{&dk:

java -Xrealtime -Xshareclasses:name=myCache -Xnojit \
-cp $APPHOME/aot/demo.jar applicationName

dP applicationName GzD&CLrD{F#
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$`k IBM a)DD~:

zIT$`k IBM a)DD~(}g,rt.jar),T5VT\MI$bT.dD=b#

XZKNq

$`k`FZ$`kzD&CLr JAR DNq,+ZKP1PnbDhs;zXk7

#}78(K}<`76,Tc9Cb)D~x;G JRE PD~#zIT9C

-Xshareclasses !n4jICYw,|8> JVM WHZ8(D`_Y:fPiR,;

sEiR1!D`76;C#

":Z9C2m`_Y:f1,_Y:fD{F;\,v 53 vV{#

$`k rt.jar TcZ&CLrP9C:

}L

1. Z shell a>{&dk: cd $JAVA_HOME/lib dP $JAVA_HOME GzD Java w

?<#

2. KP admincache $_#Z shell a>{&,dk:

admincache -Xrealtime -populate -cacheName myCache
-classpath <class path> rt.jar

C|na9CT IBM a)D{F* rt.jar DD~xP$`kDa{,4nd{F

* myCache D_Y:f#

3. KPzD&CLr,8( -Xshareclasses !n48(_Y:f{F#*KPzD&

CLr,kdk:

java -Xrealtime -Xnojit -Xshareclasses:name=myCache
-classpath:$APP_HOME/main.jar:$APP_HOME/util.jar ...

Just-In-Time (JIT) `kw
zIT9Cfj< SDK `ba)D java.lang.Compiler `4XF JIT `kwDKP1

dM==#IBM j+'V Compile.compileClass()"Compiler.enable() M Compiler.disable()

=(#

}g,g{zkHt&CLr"*@Q`k&CLrPDw*=(,G4zIZHt

&CLrs"7EZd`D&CLr4PZd;a"z JIT `k1wC Compiler.disable()

=(#

zICTB=V==4XF=(`k:

v 8(IT`kD=(/:

Compiler.command("{<method specification>}(compile)");

dP <method specification> GQZK10k"4+`kDyP=(Pm#<method

specification> hvj<=({F#GEm>(d{%d#

}g,*`kyPQ0kD"T java.lang.String *7D=(,k8(:

Compiler.command("{java.lang.String*}(compile)");

":C|n;v`k java.lang.String `PD=(,9`k java.lang.StringBuffer `P

D=(,bI\";Gzy#{D#*v`k java.lang.String `PD=(,k8(:
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Compiler.command("{java.lang.String.*}(compile)");

v 8(ZC_LKP"Lx0T`kSPPDyP=(xP`k:

Compiler.command("waitOnCompilationQueue");

I\#{7#Z{C`kw0`kSP*U#`k=(M`/DdM=(G:

Compiler.enable(); // ensure compiler is active
Compiler.command("{com.mycompany.*}(compile)"); // queue up all the methods you want to compile
Compiler.command("waitOnCompilationQueue"); // wait until all those methods are compiled
Compiler.disable(); // turn the compiler off

JNI *;ZdD7(T

1!ivB,JIT zIE/zk,CZ5V_T\D Java =>z (J2N) JNI *;#9

CTBzkrP4XB0k>zb1I\vV7(T5M#

RegisterNatives / UnregisterNatives / RegisterNatives

*9-O}"|7(Dzk,k9C|nP!n -Xjit:disableDirectToJNI#

tC JIT
zIT9C`V;,D=(4T=XtC J I T#b=v|nP!n<+2G

JAVA_COMPILER 73d?#

}L

v ZKP Java &CLr.0,+ JAVA_COMPILER 73d?hC*“jitc”# Z shell a

>{&,dk:

– TZ Korn shell Lr: export JAVA_COMPILER=jitc

":}GmPyw,qrZCE"P9C Korn shell Lr|n#

– TZ Bourne shell Lr:

JAVA_COMPILER=jitc
export JAVA_COMPILER

– TZ C shell Lr: setenv JAVA_COMPILER jitc

g{ JAVA_COMPILER 73d?GUV{.,G4T{C JIT#*{CC73d?,Z

shell a>{&dk unset JAVA_COMPILER#

v Z JVM |nPO9C -D !n+ java.compiler tThC*“jitc”# Z shell a>{

&dk:java -Djava.compiler=jitc <MyApp>

v Z JVM |nPO9C -Xjit !n# ;*,18( -Xint !n# Z shell a>{

&dk:java -Xjit <MyApp>

{C JIT
zIT9C`V;,D=(4{C JIT#b=v|nP!n<+2G JAVA_COMPILER 7
3d?#

XZKNq

}L

v ZKP Java &CLr.0,+ JAVA_COMPILER 73d?hC*“NONE”rUV{.#

Z shell a>{&dk:

– TZ Korn shell Lr: export JAVA_COMPILER=NONE
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":Korn shell Lr|nCZCE"Dd`?V#

– TZ Bourne shell Lr:

JAVA_COMPILER=NONE
export JAVA_COMPILER

– TZ C shell Lr: setenv JAVA_COMPILER NONE

v Z JVM |nPO9C -D !n+ java.compiler tThC*“NONE”rUV{.# Z

shell a>{&dk:java -Djava.compiler=NONE <MyApp>

v Z JVM |nPO9C -Xint !n# Z shell a>{&dk:java -Xint <MyApp>

7(GqQtC JIT
zIT9C -version !n7( JIT D4,#

}L

Z shell a>{PdkTB|n:

java -version

g{ JIT ;Z9C,+T>;u|,TBD>D{":

(JIT Q{C)

g{ JIT }Z9C,+T>;u|,TBD>D{":

(JIT QtC)

9CGQ51_L

Metronome ,xXUa)|S;BDl&1d,+P1rj+\br,xXUylID

POGJ1Dv(#

NoHeapRealtimeThread (NHRT) GT RealtimeThread D)9#|Gk RealtimeThread D

;,.&ZZ|G;_PTQZfDCJ(#g{;PTQDCJ(,G449Z,

xXU\ZZ NHRT 2\;LxKP,+fZ;)^F#IKI*,g{;PTQD

CJ(,G4`L#M+;,Z51_LD`L#M#

9C NHRT 1D"bBn

k<GXZ NHRT DTB8cBn:

v 9C NHRT Dw*-rGP^(]L,xXUDNq#}g,g{zD&CLrG

1dX|M&CLr,"R^(]LNNPO#

v g{1dG#X|,TBZz*9C NHRT,G49k<Ga0 (AOT) `kw,4

9C -Xnojit !n#

v Z9C -Xrealtime !n1,aT/9C Metronome ,xXUw#Metronome ,x

XUwDEFTZss5I\Qc;,SxIuYT NHRT `kDhs#

v NHRT _L@"Z,xXUw4KP,r*|GDEH6_Z,xXUwDEH6#

Java _LDEH6IZ6' 1 - 10 Z#g{fZ NHRT,G4^[LrPDEH6

hCgN,Java _LDEH6<aXC* 0#,xXUwaT/hC*Hn_51_

L_vk=#z+ NHRT DEH6hC*AYHn_51_L_v 1#(}bV=

=,NHRT c@"Z,xXUw#

":NHRT "Gj+;\,xXUD0l,r* Metronome /(_L,xXUwZ

53PTn_EH6KP#CEH67#\;$n JVM Tli,xXUwGqXk
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4P3Yw#KP Metronome /(_LD$wOY,rx;aTx0lT\#Z`

&mw53O,/(_LITk NHRT _L,1KP,rK;a"z,xXUPO#

v r* NHRT ;^FZhCKwCrDM@CZfxr,yT Java =(4PliT7

#|G;GVdZQ#t/=(axPli,"Rg{ NHRT GVdZQ,G4a

5Xl# (MemoryAccessError)#NHRT ;\CJ ImmortalMemory M ScopedMemory#

v x(oe;d,TcZ2mKx(DivB,#f_LITh9 NHRT _L#

v }Z9CQD_LITZ NHRT "T9C,=D=(1a}dTmTZC=(DE

H6#

v kT NHRT kQ_L.dD(E9C^h9SP#qr,k+b=V`MD_LV

*#

l#

9C NHRT 1I\a"zTBl#:

v IllegalAssignmentError#}g,"TZ@CZfP4(ThCKwCrDZfD

}C1I\a"zCms#

v MemoryAccessError#}g,NHRT "T}CQZf1I\a"zCms#

l=B~&mLr<x

Z\`VivB,Z,xXUZd<ah9 NHRT,|(TBiv:

1. NHRT TkVdZQZfD&mLrX*D AsyncEvent wC fire()"setHandler() r

addHandler()

2. NHRT TkVdZQZfD&mLrX*D Timer wC destroy()"start() r stop()

3. NHRT Gns;vKvwCrD_L,"}ZXUCwCrPD Timer r

AsyncEvent#+G,b) Timer r AsyncEvent _PVdZQZfDX*&mLr

*\bTZ NHRT "zb)iv:

1. k\brI\; NHRT %"D AsyncEvent r Timer mSVdZQD&mLr#

2. k\b NHRT ns;vS_P AsyncEvent r Timer(|G_PVdZQZfD&

mLr)DwCrPKvDiv#

ZfMwH<x

JVM h9GQ51_L+TQPTsD}CSX=dYw}Q;O#g{b4v,G4

aWv javax.realtime.MemoryAccessError#

JVM 9a@9ZQr@CZfPf"ThCKwCrDZfPTsD}C#d;hCK

wCrDZf"G(E) NHRT 9C,+Z@CZf;J1"R NHRT OBDPh*

MEZfDivB,9G\I\;9C#

1 NHRT }Z4P1,g{|9CTZTsD}C4ndVN,G4ITI&2GC

VNPTQPTsDNN$HQfZD}C#K$HQfZD}C+I&; NHRT 2

Gx;azI MemoryAccessError#

`SX<x

`SX=k`0kw`,DZfxrP#`0kwD1!xrG@CZf#
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*K9&CLr\;a)$Zl&1d,|GXkQ“Hm”#&CLr&COgMS

Xd`,by`SXc;aZTsPO51_LMl=B~&mLr#

Java _LZk NHRT ;pKP1D<x
r*53tTZ JVM P2m,"RNN_L<\CJ53tT,yTZKP NHRT D

JVM P9C getProperties M setProperties =(1h*ww!D#*953tTI)

NHRT CJ,|GXk;Z@CZfP#

java.lang.System `a)9_L\;k53tT;%DtI=(,|(TB=(:

String getProperty(String)
String getProperty(String,String)
Properties getProperties()

String setProperty(String,String)
void setProperties(Properties)

51 JVM 9CXp*51 JVM Ts4(D com.ibm.realtime.ImmortalProperties `5

}4f"yP53tT#9CC5}I7#T S y s t e m . s e t P r o p e r t y ( ) r

System.getProperties.setProperty() =(DNNwC<a9tTf"Z@CZfP#Kiv

B^hXbC'zk,+kqXKb?NhC;vtT<a{D;)@CZf#

T setProperties() =(DwCT"'Q;),r*2m Properties TsCZf"53t

T#g{&CLrZKPE NHRT D51 JVM PKP,G4T setProperties =(D

wCXkZQZ@CZfP4(D com.ibm.realtime.ImmortalProperties `rS`D5}

P+]#9CC5}I7#(}9C setProperties =(yhCDyPtT<f"Z@C

ZfP#

":wC setProperties(null) aB9(}1!tT/ZZ?4(BD ImmortalProperties

Ts,bya{D|`@CZf#

T g e t P r o p e r t i e s ( ) =(DwCa5XQhCDTsr1!tTTs(4

com.ibm.realtime.ImmortalProperties Ts)#*Kns^HXa_kwC getProperties()

=(DVPzkDf]T,ImmortalProperties Ts+rP/KTs,;sZj< JVM

PxP4rP/#ImmortalProperties rP/D1!P*GrP/#f Properties Ts,

r*j< JVM ;_P ImmortalProperties Tsx4rP/a'\#*2GK1!P*,

ImmortalProperties `a) enabledReplacement(boolean) =(,g{wCK=(false,G

4a{CC1!P*#ZKivB,rP/YwaT ImmortalPropeties TsxPrP

/,;sITTKxP4rP/,"Z51JVM PwC System.setProperties =(19

CyzIDTs#

":4rP/"zZ@CZfP,bI\a{D}`DbVP^J4#

2+\mw

*53hCD2+\mw) JVM PyP`MD_L9C#yZbv-r,ZKP

NHRT D51 JVM P,2+\mwXkVd=@CZfP#51 JVM I7#|nP

!nP8(DNN2+\mw<Vd=@CZfP#2+\mw9IT(}T

System.setSecurityManager(SecurityManager) =(DwC4hC#g{&CLr(}bV

=(hC2+\mw,G4Xk7#2+\mVdZ@CZf,Tc NHRT \;}7

KP#
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WvDl#M2+\mw5XDNNTs<Xk;Z@CZfP(g{-}K_Y:

f),r_Vd=10VdOBDP#

,=

MonitorControl `0dS` PriorityInheritance \m,=,HdGEH6f*XF#b)

`Jm+EH6f*XF_ThC*1!hCrkTX(TsDhC#

WaitFreeReadQueue"WaitFreeWriteQueue M WaitFreeDequeue `JmIwHTs(H

dG NoHeapRealtimeThread D5})k#f Java _L.dxP^H}(E#

WaitFree `T""==2+XCJ NoHeapRealtimeThread 5}kIwHTs(\,x

XUSYD0l).d2mD}]#

GQ51`2+T

Z3)ivB,JSE API D;)?V4XM\ZGQOBDP9C#TZQ_LkGQ

_L.d2mD`)SK;)^F#k"bf JVM a)DI2+9CD`#

2mTs

GQ51_LPKPD=(;*"T0kTQPTsD}CMaWv

javax.realtime.MemoryAccessError#

Z 563D< 3 G*\bDzk`MD>}:
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< 3 azz javax.realtime.MemoryAccessError:

Exception in thread "NoHeapRealtimeThread-0" javax.realtime.MemoryAccessError
at NHRTError1$NHRT.run(NHRTError1.java:56)
at javax.realtime.RealtimeThread.runImpl(RealtimeThread.java:1754)

/**
* NHRTError1
*
* This example is a simple demonstration of an NHRT accessing
* a heap object reference.
*
* The error generated is:
*
* Exception in thread "NoHeapRealtimeThread-0" javax.realtime.MemoryAccessError
* at NHRT.run(NHRTError1.java:56)
* at javax.realtime.RealtimeThread.runImpl(RealtimeThread.java:1754)

*/
import javax.realtime.*;

public class NHRTError1 {
public static void main(String[] args) {

NHRTError1 example = new NHRTError1();

example.run();
}

public NHRTError1() {
message = new String("This on the heap.");

}

static public String message; /* The NHRT can access static fields directly - they are always Immortal. */
static public NHRT myNHRT = null;

public void run() {
ImmortalMemory.instance().executeInArea(new Runnable() {

public void run() {
NHRTError1.this.myNHRT = new NHRT();

}
});

myNHRT.start();

try {
myNHRT.join();

} catch (InterruptedException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

}

< 3. CJQTs}CD NHRT D>}

/* A NHRT class */
class NHRT extends NoHeapRealtimeThread {

public NHRT() {
super(null, ImmortalMemory.instance());

}

/* Prints the String via the static reference in NHRTError1.message */
public void run() {

System.out.println("Message: " + NHRTError1.message);
}

}

}

< 4. CJQTs}CD NHRT D>}(< 1 x)

56 IBM WebSphere Real Time for RT Linux: C'8O



g{3vTs*TGQ51_LMj< Java _LyICJ,G4CTsXkVd=@

CZfP#`FX,g{3vTs*TGQ51_LM51_LyICJ,G4CT

s9IT#fZhCKwCrDZfxrZ#

ZZ 563D< 3 P,TV{.“This on the heap.”D}C#fZ`d?P#Cd?TZ

NHRT ICJ,r*yP`yQVd=@CZfP#r_,CV{.2IT+]=

NHRT 9l=(#

s`}Ts<|,Td{TsD}C,rKZU(_Lk NHRT .d2mK`Ts1

Xkww#dM>}GQVd=@CZfPDZU(_Lk NHRT .d2mD

LinkedList#g{;;ww,G4j<_LI\ar LinkedList P}k;ZQPDTs#

|&CX"DG LinkedList yVdTCZzYTsD}]a9;U(_LVd=QP,

Sx\]W<B NHRT P"z MemoryAccessError#

;)`^(Z NHRT kd{_L.d2+2m,^[b)`D%@5}I\;Vd=

DoygK#b)G@5Z`d?Pyf"TsD`,(#CZ_Y:f?D#

InetAddress GTX7xP_Y:fDdM>};g{CZwC InetAddress PX(=(

DZ;v_L}ZQPKP,G4+4 NHRT ^(2+XwC,yb)=(#

(} NHRT x(Ts

NHRT Xk\bkd{_L,=#k<GTB!0:

v MEH6D51_Lxk,=Dir=(,Sx,=Ts#

v _EH6D NHRT Z"T,=,;Ts1;h9#

v EH6LPB951_L]1qCk NHRT `,DEH6#

v ;s,xXUT_Z NHRT DEH6KP,"rK\;PO NHRT#9C NHRT D

-rG*K\br,xXUx<BDPO,rKC!0q(KT NHRT D9C#

P1r NHRT Md{_L,=,;TsDiv;I\b,+zXkn!/bVI\T#

Z2mTs1k!D\b;X*D,=#

T2+`D^F

g{&CLr,1|,51_LMGQ51_LTs,G4;)"bBnJC#

v GQ51_LIT]Lrk51_LD;%x<BD MemoryAccessError#

v GQ51_LI\a;51_Ly}pD,xXUbbSY#

GQ51_LO<BD MemoryAccessError

1b=V`MD_L<wC,;v`PD=(1,51_LI\aCSQPVdDT

s4 “[> ”`D2,d?#GQ51_L+Z"TCJb)QTs1U=

MemoryAccessError#K[>9I\a"zZ`D5}P#E6DG,b=vJb<\

I\aZdM`k#=PvV,rK5CP?8v8}#

g{`}Z4PD1Yw,G4(#a!qTa{xP_Y:fTa_sxYwDT

\#C_Y:f(#G/O,}g*(Z`PD2,d?ZD"P3d#QOBDP

KPD51_LITZK/OPf"QTs,b;v+CTs>m,9+y!a9T

smS=K/O,}gw}D;)?V#1GQ51_LTs"TCJK/O1,4
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9;a"TCJm;v_LymSDTs,2a"T0ky!a9Ts"rKU=

MemoryAccessError#fE`bD"9"xPw{Ta_T\,b)_Y:fadC|

Ui#

`5}2I\a(}wV==b=QTsD[>#<G;v5},|Z@CZfP9

("rKI)b=V`MD_LCJ#g{CTsDWN9CG;51_LZQOB

DP9C,G4zI\a"VP(zTsf"Z-<TsDVNP#g{(zTsZ

QOBDP,G4GQ51_L.sYN9CCTs+T> MemoryAccessError#b)

(zTsI\;a<UZWN9C1mS,+}N9C.s,I\hF*a_519

CD=(DT\#

,xXUySYDGQ_L

Xk*GQ_LVd_Zd{_LDEH6E\\br,xXUx;SY#

Kb,g{`|,NN,=D=(,G4wCK`=(DGQ51_L<I\r,x

XUx;bbSY#C!0ZZ 573D:(} NHRT x(Ts;PxPKhv#

g{`|,NN,=D=((^[G2,9G5}=(),G4wCK`=(DGQ

51_L<I\r,xXUx;bbSY#<BCJbD-rG51_LZCJ,=

D=((2,r5})D,1,GQ51_L"TwCm;v,=D=((xC=(

+h9H}m;v_LDjI)#g{GQ51_LDEH6_Z51_L,G4+

a_51_LDEH6#g{.s?FC_LH},xXUPO,G4I\a"zE

H6f*,r*,xXUw_LDEH6_Zn_EH651_L,xbI\;P1

0;h9H}xk,=D=(DGQ51_LG4_#

bvK`JbD(;=(G7#GQ51_L@6;wCkd{_L`M2mD`r

5}PD,=D=(#E6DG,;\<Uy]=(Xw{4ezXPO=(Gq,

=;}g,|I\|,,=DirwC,=D=(#

**

NoHeapRealtimeThread `r5173vmK\`4ST,"R;,`MD_LZ73P

lOKPI\a<Bs?Jb#Z&CLr*"Zd,zXkwwXhFdPP;,

`M_L2,9C`Dxr#XpX*DGb)_LZ SDK PgN9C`#IZVv

D4ST,TZ SDK Pa)DyP`Gq<\;2+XxPK`2,9C,^(a)

NN#$#;x,b)`PD;!?VQ-}i$#nu,i$`XZ

MemoryAccessError =f,CvK;P`,b)`Q-}Vv"bTM^D(gPX*)

T7#|GI)GQMd{`MD_L9C#

2+`

>?VPvK<Z) NoHeapRealtimeThread Md{_L`M2+9CD;i`#

w*Jb[9Z2+TD MemoryAccessError =f#BfDPmj8PvKI),;

JVM PyP}V_L`M9CD`#

":`D%@5}I\^(<U2+2m#

qXTBfrI7#`I)yP_L`M2+9C:

v 5}XkZPbCJ5}D_LICJDZfxrP9(#

v g{`_P+2D2,VN,k\bZb)VNPf"QTs#
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v g{`_P+2D5}VN,k\bZb)VNPf"QTs#

"GyP IBM a)D`<G NHRT 2+M#TB|P,P NHRT 2+M`:

v java.lang |

v java.lang.reflect |

v java.lang.ref |(yP`)

v java.net |

v java.io |

v java.math |

TBwmT>Kb)|ZDG NHRT 2+M`:

m 6. java.lang |PDG NHRT 2+M`

` =(

java.lang.ProcessBuilder *

java.lang.Thread getAllStackTraces()Ljava.util.Map;

java.lang.ThreadGroup *

java.lang.ThreadLocal *

java.lang.InheritableThreadLocal *

m 7. java.lang.reflect |PDG NHRT 2+M`

` =(

java.lang.reflect.Proxy.* *

m 8. java.net |PDG NHRT 2+M`

` =(

java.net.SocketPermission.* newPermissionCollection()Ljava.net.SocketPermissionCollection;

m 9. java.io |PDG NHRT 2+M`

` =(

java.io.ExpiringCache *

java.io.SequenceInputStream *

java.io.FilePermission newPermissionCollection()Ljava.io.FilePermissionCollection;

java.io.ObjectInputStream *

java.io.ObjectOutputStream *

java.io.ObjectStreamClass *

m 10. java.math |PDG NHRT 2+M`

` =(

java.math.BigInteger *

b)|I\|,_PG2+M`DS|#}g,TB`GG NHRT 2+M`:
v java.lang.management.*

v java.lang.annotation.*
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v java.lang.instrument.*

49`;S* NHRT 2+M`,C`I\T;JOZ NHRT P9C#&CLr*"_

Xk@_eiv47(`D51hs,x;<G`Gq* NHRT 2+M`#

JVM .dD`}]2m

Java ibz (JVM) 9z\;(}+`}]f"ZELODZf3dD:fD~P,Z

JVM .d2m`}]#

1`v JVM 2m;v_Y:f1,2ma5M\eibf"wDC#14(_Y:f

s,`2m9a5M JVM Dt/1d#2m`_Y:f@"ZNNn/ JVM,"RV

xfZ1=|;zY#2mD_Y:fIT|,:

v }<Lr`

v &CLr`

v hvKD*}]

v a0(AOT)`kDzk

IBM WebSphere Real Time for RT Linux IT(}G51M51==49C2m`_

Y:f,+_Y:fq="4(Mnd=(aPy;,#51==D_Y:fkG5

1==D_Y:f;f]#ZG51==P,4(Mnd_Y:fD=(kj< JVM `

,#bm> JVM ZdKP&CLr14(Mnd_Y:f,b;}LTC'G8wD#

Z51==P,9C -Xrealtime !n1,Xk(} admincache 9C -populate !
n44(M$nd2m`_Y:f#T51==KPD&CLrITA!$nd_Y

:fPDZ],+^(^DdZ]#

9C admincache $_4("ndMzY_Y:f#

*9&CLr\;9C2m`_Y:f,krd|nPPmS -Xshareclasses !n#

IZ51==_Y:fG;AD,rK -Xshareclasses D?VG51==S!nZ5
1==P;IC#

PXx;=E",kNDZ 393D:9C admincache $_;"Z 853D:G51=

=B JVM .dD`}]2m;MZ 1293D:2m`oO}];#

9C2m`_Y:fKP&CLr

*9C2m`_Y:fKP&CLr,kZ|nPP9C -Xshareclasses !n#

m 11 T>KZ51==P,9C -Xshareclasses !nKP&CLr1ICDS!n#

m 11. T51==KP&CLr1ICDS!n

!n ,e

cacheDir=<directory> hCZdPA42m`_Y:f}]D?<#

1!ivB,< d i r e c t o r y > * / t m p /

javasharedresources#C?<{FXkk4

(_Y:fD admincache |nP9CD

-cacheDir !nP8(D?<{F`%d#
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m 11. T51==KP&CLr1ICDS!n (x)

!n ,e

name=<name> *9CD2m`_Y:fD{F#C{FXk

k4(_Y:fD admincache |nP9CD

-cacheName !nP8(D{F`%d#C{F

;\,v 53 vV{#

none T={C`2m#ITmS=|nPDa24

{C`}]2m#KS!n2G|nPPH0

R=D`2mN}#

nonfatal ;\msr/f,<Ut/ JVM#4cZ`}

]2m'\DivBTJm JVM t/#g{`

}]2m'\,JVM DdMP*G\xt/#

g{!q nonfatal "R2m`_Y:f4\u

</,G4 JVM "TT;A==,S=_Y:

f#g{C"T'\,G4 JVM aZ;P`}

]2mDivBt/#

silent {9yPdv{"#XUyP2m`{",|

(ms{"#+T>;IV4ms{",b)

{"ah9 JVM u</#

verbose tCj8dv,a)PX2m`_Y:fD\

e4,M|`j8Dms{"#

verboseAOT 1_Y:fP"V-}`kD AOT zk1tC

j8dv,}gZ AOT =(0kksD}L

P#

verboseHelper tC Java zV API Dj8dv#CdvT>

`0kwgN9CzV API#

verboseIO tC`0kksDj8dv#C!na)KP

X_Y:f I/O n/Dj8dv,dPPvK

PXyR=`DE"#

*7#b)!n<}7^s,kZ admincache P9C -printvmargs !n(kND
-printvmargs Tq!|`E")#nonfatal !n;JOZ#f9C,r*|?F
JVM vTPX2m`_Y:fD/fMms#none !nT=X{C`2m,H,Z
Z|nPP!T -Xshareclasses !n#

PX -Xshareclasses S!nD|`E"E",kND`}]2m|nP!n#

9C Metronome ,xXUw
Metronome ,xXUwCZ!z WebSphere Real Time for RT Linux PDj<,xX

Uw#

XF&mw{CJ
zIT^FI) Metronome ,xXUw9CD&m\&s!#

zIT9C -Xgc:targetUtilization=N !n^F Metronome ,xXUwy9CD CPU

?,TXFC,xXUwD,xXU#

}g:
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java -Xrealtime -Xgc:targetUtilization=80 yourApplication

C>}8(&CLrZ? 60 AkPKP 80% D1d#d` 20% D1dCZ,xX

U#g{xh Metronome ,xXUwc;DJ4,G4|I#$o={CJ6p#1Q

PDICUd?5M=/,7(DP5TB1,a*<xP,xXU#

w{ Metronome ,xXUw
zI(}XF&CLr9CDZf?4w{5173#}g,9C -Xmx"-
Xgc:immortalMemorySize=size"-Xgc:scopedMemoryMaximumSize=size M
-Xgc:targetUtilization=N !n#

v 9C -Xmx !n4^FQDs!#

!(D5CwQs!DO^,Sx43f1dFFDI\9Civ#!qD5}M

aa_,xXUD5J,"<B{eLB?B5(d;|5MKZf<C?)#*

5VE<D51T\,k\b3fwH#;civBh*7#zwOyP}KPD

xLD<C?;a,vomZfs!#

v 9C -Xgc:immortalMemorySize=size !n4XF@CZfxrDs!#

XkP8Vv@CZfD9C#“mkD”&CLrZt/Zd9C@CZf,fs

a#99C#g{LxVd@CTs,G4&CLrITLxKP,1A@CZf

D!*9#I+TBZ]mS=zk4q!109Civ:

long used = ImmortalMemory.instance().memoryConsumed();

#

v 9C -Xgc:scopedMemoryMaximumSize=size !n47#&CLr;aks}?DwC
rZf#9CC!nxPoO(xGw{)#

v hC -Xgc:targetUtilization=N !nT7#Zn5DivB(QTsDnsVd
J),,xXUwIT_Z&CLrzI,xDYHTdxPXU#

(#ivB,1!5c;9C,+GI(}TB==4DF&CLrDT\:+{

CJa_=XUw\;TT_Z&CLrzI,xDYH4XU,x#

v 9C -Xgcthreads <n> !n44(nbD_L,SxT"P==KP,xXU#

1!5*9C;v_L#g{zD$w:X_PO_D,xzIJ,RZa) CPU \

ZDTF=`&mwOKP,G4+CN}hC* >1 IDFT\#

":+CN}hC}_aTLB?lI:f0l#

Metronome ,xXUw^F
>wbhvK0l Metronome GC _TDNNQ*Jbr^F#

x86 =(OD AESNI 'V

x86 e5a9P AESNI 8nDm~*"10;'Vk Metronome GC _T;p9C#
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,xXUZdD$]#1d

Z+Y}ivB,zZ,xXUZdI\av=H$Z|$D]##Z,xXUZ

d,a9Cy(hxL#,xXUwaSQ*Dn/}C*<_i{vQ#b)}C

|(:

v n/_LwCQ;PDn/}Cd?#

v 2,}C#

v @CMhCKwCrDZfPDyPTs}C#

*iR&CLr_LDQ;ODyPn/Ts}C,,xXUwa(hC_LDwC

Q;PDyPQ;!#+Z;IPOD=hP(h?vn/_LQ;#rK,(hX

kZ%N GC ]#ZxP#

d'{Gg{zD;)_L_PG#nDQ;,G453T\I\aH$Zn,bG

IXU\Z*<1DS$KD,xXU]#yB#

@CZfT]v==&m#yPd{hCKwCrDZfxr<Z;v;IPOD-

S=hPxP&m#rK,s?9ChCKwCrDZfxrI\a<B53T\H

$Zn,bGIy(hZ&mhCKwCrDZf1DS$KD,xXU]#yB#
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Z 6 B *"&CLr

XZ`451&CLr(|(zky>)DX*E"#

v :`4 Java &CLrT{C5173;

v Z 753D:y>&CLr;

v Z 823D:y>51"P3d;

v Z 823D:9C Eclipse *" WebSphere Real Time for RT Linux &CLr;

`4 Java &CLrT{C5173
b)>}i\gN{C5173#|G-GD>}+*+f,H|(nr%D>},

gZ5173PKP4TzkxPNN^DD Java &CLr,2|,|*4SDf.

M`4GQ51_LD}L#a*za)-r,ozz7(DV=(nJOT:D&

CLr#

`451&CLri\

^h`4j8DGQ51&CLr4{C51<uD&\#TVPzkTw|D4I

9C3)EF#

TZ&CLr`LK1,zI4PK&yv=h4{C WebSphere Real Time for RT

Linux:

1. zIZ51 JVM PKPj< Java &CLr,Sxq! Metronome ,xXUDE

F,,1Txa}&CLrKP1DI$bT#

2. $`kzkjIsmS -Xnojit !n,T9Ca0 (AOT) `kw#kNDZ 473

D:+$`kD JAR D~f"=2m`_Y:fP;#

3. +&CLrPD java.lang.Thread f;* javax.realtime.RealtimeThread#k AOT !

n`H,za4=YmDx#

9C51_LDw*EFG\;T8(x?v_LDEH6xPXF#9I(ZK

P51_L#*{Cb)EF,Xk<8T&CLr>mxP|D#

4. f."`4X(&CLrT9C51_LMl=B~&mLr4&mF1wrb?

B~#<GTB}nrX:

v f.Vdx51_LDEH6

v 7(9CD)Zfxr4fETs

v kB~&mLrxP(E

5. f."`4X(&CLrT9CGQ51_L#GQ51_LG51_LD)9,

zXk<GVdDEH6MZfxr#;c45,v1&CLrXkTk GC ]#

1d(GAk)`1D1d&mB~1E4PK=h#kpM@9CGQ51_L

xP*"D4ST#

Z 663D< 5 T>H0yvD=h#
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f. WebSphere Real Time for RT Linux &CLr
<8`451 Java &CLr1,Xk<GG9C Java _L"51_L9G9CGQ5

1_L#Kb,z9IT7(_L+*9CDvZfxr#

XZKNq

f.&CLr1,TB=hhvzh*vDv_:

}L

1. 7(Nq#

2. 7(F1\Z:

v l&sZ 10 ms,!q Java _L,;IC Metronome ,xXUw#

b)_Lv9CQZfxPf"#dSFZZ,xXUaPO&CLr,+GI

Z|I Metronome ,xXUwXF,yTPOD$HMF1GIT$bD#

v l&!Z 10 ms,!q51_L#

51_LIECZQ"wCrr@CZfP#9C51_LDEFgByv:

– |GIT_Zj< Java _LDEH6KP#

– ,xXUI Metronome ,xXUwxPXF#+G,,xXUwaT_Z51

_LDn_EH6DEH6KP,"RaPOLrKP#

v l&!Z 1 ms,!qGQ51_L#

NHRT��0�

��0�

123&
45��

123&
45��

��0�

Java
0�

Java
0�

Java
0�

AOT

AOT

AOT

AOT

JIT

JIT

Metronome
GC

Metronome
GC

Metronome
GC

Metronome
GC

Metronome
GC

GC

���	
����	
��	

���	
����	
��	

��	

��	

��	

��	

67 8
0�NHRT

9 0�
:;$��0�

Java

<�
- >�Xrealtime

?@ABCD
EFD
?@ABCD
EFD

?@�GH

<� 
- IJ>�

AOT
Xnojit

67 8
��0�
123&
45��

< 5. RTSJ &\kv?DI$bTxPHO#
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GQ51_LDEH6IhC*_Z,xXUDEH6,rK;a; Metronome

wTPO#;P Metronome /(_LT%6EH6KP,R9C+Y? CPU#

3. 7(&CLrGqh*l=B~&mLr#Chs!vZLrDa9#

v 1dl&!Z 10 ms,!q51_L#

v 1dl&!Z 1 ms,!qGQ51_L

4. 7(_LEH6# ;c45,1dN=L,EH6=_#

5. 7(ZfXw#

v g{Nq_PIdr_VdJ,I\aT GC zz+s0l,k<G?F8(H

J^F(9C MemoryParameters),r<GVd=wCrZfxr#

v g{NqZFcZdzIs?Y1}],k<G9CwCrZfxr#

v g{NqZt/1zI JVM z|\ZyhD3)}],k<G9C@CZf#Z

JVM z|\ZbLx4(TsDivBk\b9C@CZf#

v g{Nqh*xP(E(Hd13vNqZGQ51_LBKP1),<G9C

wCrZfxrxP(E#

v g{Nq}TGQ51_L==KP,<G9(wCrZfxr(}g

LTMemory)T|,GQ_L"KP1N}MI\CZkNqxP(ED^H}

SP#LTMemory TsXkZ@Crd{wCrZfPxP9(,Sx\bZGQ

_L"TTdxP}C1vm#

6. g{Q7(&CLrDa9MZ],k^DKP1!nTDF&CLrDT\#S

B4D=hhvgNYw:

a. nubT&CLrZd,9C -Xmx"-Xgc:immortalMemorySize=size M
-Xgc:scopedMemoryMaximumSize=size !nZQ"wCrM@CZfPhCs?

Ud#

":{C Metronome GC 1,nuMnsDQs!Xkj+`,,-rG Met-

ronome GC ;avSQDs!#vSQs!G;nG7(Yw#

b. 9C -verbose:gc !n47(9CDZf?#

c. ^D -Xgc:targetUtilization !nT*,xXUD4Pa)dc1d# 1!5

* 70%,CYVHJCZs`}&CLr#k7#,xXUJT_ZVdJ#

d. 9C -Xmx !nhCQZfD5Js!#

^D Java &CLr
*`49C51 Java &\Dzk,I+_LD java.lang.Thread f;*

javax.realtime.RealtimeThread#

*<.0

C>}yZ demo/realtime/sample_application.zip D~PD JavaRadar.java `#

XZKNq

51_LD`L#M`FZj< Java &CLrD#M#+G+51_LmS=Lrb

;>S=(;\dV{C WebSphere Real Time for RT Linux D&\#*kdV{C

z7DyP&\,Xk^D_L,T9d5PkdX*DEH6,,19*<G9C

NVZfxr#
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;|D_LD`;\q!+Y;?VPX&CLrDEF&\,-rZZ51_LD

1!EH6sZj< Java _L#

*+ JavaRadar |D* RealtimeThread,k|D`,+dS Thread )9=

RealtimeThread#

+ java.lang.Thread f;* javax.realtime.RealtimeThread

y>&CLrPD JavaRadar `)9 java.lang.Thread#}g:

public class JavaRadar extends Thread implements Radar

*+C Java _Ld*51_L,h*XB(eC`(e,gBy>:

public class RTJavaRadar extends RealtimeThread implements Radar

`451_L

?0*9,z;^DK&CLr;VZI`4;)zk#zIT`49C51_LD

&CLr,T{C51EH66pMZfxr#

*<.0

C>}yZ d e m o / r e a l t i m e / s a m p l e _ a p p l i c a t i o n . z i p D~PD

JavaRadar.java"RTJavaRadar.java M RTJavaControlLauncher.java `#

Cy>T>gN+@CZfkZ 673D:^D Java &CLr;PyvD`,y>aO

9C#

XZKNq

51_LD`L#M`FZj< Java &CLrD#M#

9C51_LDEFgByv:

v j+'V51_LOD OS 6p_LEH6#

v wCrZfr@CZfxrD9C#

– hzwCrZf,zIZ;0l,xXUDivBT=XFZfDME#

– (}GQ51_L,zIT9C@CZf4\b,xXU]##

– Mqf"ZQZfPD51_L;y,b)}CQPTsD51_L\,xXU

D0l#

– GQ51_L^(}CQZfPDTs,rK,|G;\,xXUD0l#

ZZ 693Dm 12 P,T SimulationThread _Pn_EH6*y!VdEH6,-rG

|m>b?B~,Rv;Jm;LrPDNNn@<#RadarThread h*lYl&4TX

FwD ping#l&YH=l,BrG=wD_Hb?M=+7#ListenThread 9Xkl

Yl&4TXFwD|n,l&EH6vNZ RadarThread#

IZ#bT~qw==KP,rKb}v_L;ZwCrZfP#~qwKP#b

s,IKvwCrZfxr,;sYXBxkTH}#bm;NKP#~qw9Cw

CrZf,rKITPXC#

IZ RTJavaRadarthread 9CC1d4Fc_H,rK|TF1|*tP,yT5Pn

_EH6DXFw_L#IZ}T NHRT ==KP,"RXFwvKP;N,R JVM

Kv1MEZf,rK|G@CD#
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TZ RTJavaControlThread M RTJavaEventThread xT,1d<x";.VOq,rK

Jm9CQZf#

RTLoadThread ;4PBrG=wDPC&\#+G RTLoadThread ]>ITMZd{

_LDEH64Ps?ZfVdMME,,1";aT|_EH6D_LT\zz0

l#

m 12. y>&CLrPZfxrk_LDX5

Zf _L EH6

wCr demo.sim.SimulationThread 38

demo.sim.RadarThread 37

demo.sim.SimulationThread.ListenThread 36

@C demo.controller.RTJavaRadarThread 15

Q demo.controller.RTJavaControlThread 14

demo.controller.RTJavaEventThread 13

wCrMQ demo.controller.RTLoadThread 12

>}

demo.sim.SimulationThread PDzkT>QhCEH6 38#�1� CzkPlw JVM P

ICDnsEH6#

super(null, area);

// Set priority separately, as we are using "this".
// Note that PriorityScheduler.MAX_PRIORITY has been deprecated.
this.setSchedulingParameters(new PriorityParameters(PriorityScheduler

.getMaxPriority(this))); �1�

demo.sim.SimLauncher PDzkT>Q(ewCrZf#�2� T> LTMemory DVd,

bG_T1dZVdZfDwCrZfxr#

final IndirectRef<MemoryArea> myMemRef = new IndirectRef<MemoryArea>();

/*
* The LTMemory object has to be created in a memory area that the
* NHRTs can access.
*/
ImmortalMemory.instance().enter(new Runnable() {

public void run() {
myMemRef.ref = new LTMemory(10000000); �2�

}
});

final MemoryArea simMemArea = myMemRef.ref;

simMemArea }CD ScopedMemoryArea TsVd=@CZfP,-rG NHRT Xk

\;}Czm ScopedMemoryArea DTs#ZQOVda<B NHRT 9l/}Wv

IllegalArgumentException,-rGdZfxrN};ZQP#

simMemArea.enter(new Runnable() {
public void run() {

try {
CommsControl commsControl = new CommsControl();

demo.controller.RTJavaControlLauncher PDzkT> RTJavaRadar Q(e"9C@CZ

f#IZ RTJavaRadar ZXFw JVM D{vz|\ZZKP;N,rK;Zt/1V
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dZf;|IZ@CZfP2+KP#IZXFw^hHxkwCrZfxr4IC

J RTJavaRadar =(,rKPfZ&CLrhF#r*XFw`4*T#f Java M5

1 Java KP,rKxkwCrZfxrGG#'QD#

final RadarPort radarPort = commsControl.getRadarPort();
EventPort eventPort = commsControl.getEventPort();

final IndirectRef<RTJavaRadar> radarRef = new IndirectRef<RTJavaRadar>();

// Create RTJavaRadar in Immortal, it is an NHRT.
// If it was in scoped, it’s interaction with the other threads would
// be more complex.
ImmortalMemory.instance().enter(new Runnable() {

public void run() {
// Realtime version of Radar.
radarRef.ref = new RTJavaRadar(radarPort, ImmortalMemory

.instance());
}

});

RTJavaRadar radarJava = radarRef.ref;

`4l=B~&mLr

l=B~&mLrTF1wB~r_Lb?"zDB~wv4&;}g,4T&CL

rgfDdk#Z5153P,b)B~XkZz*&CLrhCDX9Z^Zwv

4&#

*<.0

C>}yZ demo/realtime/sample_application.zip D~PD RTJavaEventThread.java

M RTJavaControlLauncher.java `#

XZKNq

Zy>&CLrP,B~_LH}4T#b("v9YrE=EE)DB~#ZC_

LD51f>P9C AsyncEvent zF#b)B~CZr!dv`&D4,{","9

XFwKv#

RTJavaEventThread _P=vQ(eDl=B~#b=vB~y^N}#

public class RTJavaEventThread extends RealtimeThread {

private AsyncEvent landEvent = new AsyncEvent(), �Land�
crashEvent = new AsyncEvent(); �Crash�

b)B~4(""a=vl=B~&mLr:

/**
* Pass a runnable object that will be fired when the land event occurs.
*
* @param runnable code to be executed when land event is triggered.
*/
public void addLandHandler(Runnable runnable) {

AsyncEventHandler handler = new AsyncEventHandler(runnable);
this.landEvent.addHandler(handler);

}

/**
* Pass a runnable object that will be run when the crash event occurs.
*
* @param runnable code to be executed when crash event is triggered.
*/
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public void addCrashHandler(Runnable runnable) {
AsyncEventHandler handler = new AsyncEventHandler(runnable);
this.crashEvent.addHandler(handler);

}

g{SU=9YrE={",Ma%"`&Dl=B~&mLr,SxME Runnable T

s#

tag = this.eventPort.receiveTag();

switch (tag) {
case EventPort.E_CRSH:

// Crash
this.crashEvent.fire();
this.running = false;
break;

case EventPort.E_LAND:
// Land
this.landEvent.fire();
this.running = false;
break;

}

a{

RTJavaControlLauncher.java |,T addLandHandler M addCrashHandler =(DwC#

+]D Runnable Ts<B+{"r!dv=XF(,1X*Dl=B~&mLr;%

"1XF_L#9#kND RTJavaEventThread.java,TKb%"c#

// AEH runnable for land handler.
javaEventThread.addLandHandler(new Runnable() {

public void run() {
System.out.println("LAND!");

}
});

// AEH runnable for crash handler.
javaEventThread.addCrashHandler(new Runnable() {

public void run() {
System.out.println("CRASH!");

}
});

`4 NHRT _L
*+GQ51_L (NHRT) mS= Java &CLr,I9CCLL4*"r^DzT:

DLr#

*<.0

C>}yZ demo/realtime/sample_application.zip D~PD SimulationThread.java M

SimLauncher.java `#

XZKNq

demo.sim.SimulationThread `G]>&CLrP#bD;?V#I+dS*f5@gD

fz=(,rKZKP1;aS53Dd`?VPO#_L4(*

NoHeapRealtimeThread,R_Pn_ICEH6,?DG7#_L;a;,xXUr5

3PDd{_LyPO#
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Z SimulationThread P,TB9l/}wC,69l/}“NoHeapRealtimeThread

(SchedulingParameters scheduling, MemoryArea area)”,ZK.0VphCd

SchedulingParameters M ReleaseParameters:

public SimulationThread(MemoryArea area, ControlPort controlPort,
EventPort eventPort, RadarThread radarThread) {

super(null, area);

// Set priority separately, as we are using "this".
// Note that PriorityScheduler.MAX_PRIORITY has been deprecated.
this.setSchedulingParameters(new PriorityParameters(PriorityScheduler

.getMaxPriority(this)));

ReleaseParameters releaseParms = new PeriodicParameters(null,
new RelativeTime(period, 0)); // 20ms cycle (50Hz)

this.setReleaseParameters(releaseParms);

// It is good practice to identify each of the threads.
this.setName("SimulationThread");

this.controlPort = controlPort;
this.eventPort = eventPort;
this.radarThread = radarThread;

}

#bPDd{n/_L2+4(*GQ51_L (NHRT),+GdEH6TM#kND

Z 683D:`451_L;,KbEH6DVd_T#

#b_P^^ZKPD!n,TcZ#bjIsXBt/#IZ#bI NHRT iI,

zIT!q ScopedMemory r ImmortalMemory#y>&CLr+ ScopedMemory CZ

#b,r*KvZ#bjI1VdD ScopeMemoryArea ;sXBxkTH}B;NK

PHOOJ#ZbVivB,;a93NKPD4,VxAB;NKP#

s`}`<tZ“NHRT 2+”;+Gs?V`ITG“NHRT 2+”==KP#}g,g

{ DatagramSockets #tZ@CZfrb?wCrDZfxrP,G4IZdhF;'

VgZfxr,rKI\avVJb#y>&CLr;9C;v ScopedMemory xr4

@9K`Jb#

RTSJ PDZfVd
Z RTSJ P,zIT9C`V=(Z3vX(DZfxrPVdTs,"Rs`}iv

B!qDV=(";PwTDxp#

?V=(yP3)Xw(r RTSJ 5)xPy;,),"9T\rnUDZf<C?z

znl#C?VEvKIC!n0N1CwVdTsnQ!nD(iiv#

2,u</Lr

Z@CZfxrPVdTsDnr%==GZ2,u</LrPxPVd#dEFZ

Z^h&m;Od/DZfOBD,+GC#=DJC73`1P^#1DCD@C

Zf?^ZTs>myh1C=(\P'#

MemoryArea.newInstance(Class c)

g{_L;ZZfOBDP,R#{Zd{xr(CxrXkQ;Z_LDwCrQ

;P)PVdTs,G4C=(\r%#dEFZZz;hCJ*5}/D`,+G

newInstance =(Xk9(`&D9l/}#g{8(`DTsXk+YxPVd,G4

72 IBM WebSphere Real Time for RT Linux: C'8O



C#=GnQ!q,+GdZf9CJ4O_#

MemoryArea.newInstance(Constructor c, Object[] args)

YNXj,g{_L;ZZfOBDP,R#{Zd{OBD(COBDXk;Z_

LDwCrQ;P)PVdTs,G4C=(\r%#ZbVivB,Xk+] Con-

structor M3)N},"7# Constructor Z10ZfOBDPP'#IZ newInstance

=(^h9( Constructor,rKZf9CJMZ newInstance(Class c),g{TsVdO

*51,#{a0Vd9l/}"+df"Z3&(g ImmortalMemory),G4C#=

|*JC#

MemoryArea.enter(Runnable r) followed by new <class>()

C=(9C8(D MemoryArea I*VdDB1!5,,1^h43"}%izD Con-

structor Ts#rKZTBivPC=(n*JC:IZ;PvV,vTs>mDnbZ

f9Civx*4(`vTs#v1Nb_LDwCrQ;PD8(xrP4&Zn

/4,1C=(EpwC#IZ(#h*Z Runnable r{v2,r5}VNP+]N

},rK9( Runnable ZfxrDhs9CC=(*H9C newInstance |*4S#

MemoryArea.executeInArea(Runnable r) followed by new <class>()

YNXj,C=(9C8(D MemoryArea I*VdDB1!5,,1^h43"}%

izD Constructor Ts#rKZTBivPC=(n*JC:IZ;PvV,vTs

>mDnbZf9Civx*4(`vTs#g{8(DxrQ;Z10_LDwC

rQ;P,G4zIT9CC=(,C=(H MemoryArea.enter |*in#9(

Runnable Dhs9CC=(*H9C newInstance |*4S,-rG(#h*Z

Runnable r{v2,r5}VNP+]N}#

Class.newInstance()

C=(Z10ZfxrP9(B5},rKXkk MemoryArea.enter r executeInArea

aO9C#^,vTs>mDnbZf9Civ#

9C_+HF1w

511S*kj< JVM X*D1Sa)|_+H#

*<.0

C>}yZ demo/realtime/sample_application.zip D~PD RTJavaRadar.java `#

XZKNq

#f Java &m1SMF1wD\&\^#Real-Time Specification for Java JmxT1

d+7=Ik6+H,"'VRS1d_Pc;D?6#

javax.realtime.HighResolutionTime 0dS`CZm>1d,|(AkMIk=v?V#

WebSphere Real Time for RT Linux hzWcYw53D'V4a)_+H1d#Cur-

rent® Linux ZKa)nEI5V 4 Ak#$+HD1S#f WebSphere Real Time for

RT Linux a)D Linux 9!a)+7= 1 AkD1S#

RTJavaRadar `]>_+HF1wD9C:
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v �1� q!511S#

v �2� q!10xT1d#

v �3� q!1dDIkiI?V#511SD<7Tm>JO9CIk#

v �4� q! ping .0M.sD1d#

v �5� 5XG=wB5DYH#

v �6� 9_LZ4Pd{|z0H} 5 Ak#

public void run() {
// The following objects are created in advance and reused each
// iteration.
Clock rtClock = Clock.getRealtimeClock(); �1�
AbsoluteTime time = rtClock.getTime(); �2�

try {
double height = 0.0, lastheight;
long millis = time.getMilliseconds(), lastmillis;
long nanos = time.getNanoseconds(), lastnanos; �3�

while (this.running) {

lastmillis = millis;
lastnanos = nanos;
lastheight = height;

// Rather than use the time = rtClock.getTime() form, this
// method
// replaces the values in a preexisting AbsoluteTime object.
rtClock.getTime(time); �4�
millis = time.getMilliseconds();
nanos = time.getNanoseconds();

// We time the time it takes to send the ping and receive the
// pong.
this.radarPort.ping();

rtClock.getTime(time); �4�

height = (time.getMilliseconds() - millis)
/ demo.sim.RadarThread.timeScale;

height += ((time.getNanoseconds() - nanos) / 1.0e6) �5�
/ demo.sim.RadarThread.timeScale;

double difference = ((double) (millis - lastmillis)) / 1.0e3
+ ((double) (nanos - lastnanos)) / 1.0e9;

double speed = (height - lastheight) / difference;

this.myHeight = height;
this.mySpeed = speed;

try {
sleep(5); �6�

} catch (InterruptedException e) {
// This is not important.

}
}

H0DzkIk JavaRadar `PDTBj< JVM zkxPHO:

public void run() {
try {

double height = 0.0, lastheight;

long nanos = System.nanoTime(), lastnanos;
while (this.running) {
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/* Set the height every x milliseconds */
Thread.sleep(5);
lastnanos = nanos;
lastheight = height;

nanos = System.nanoTime();

this.radarPort.ping();

// Time scale is height units per millisecond
height = ((System.nanoTime() - nanos) / 1.0e6)

/ demo.sim.RadarThread.timeScale;

double speed = (height - lastheight)
/ (((double) (nanos - lastnanos)) / 1.0e9);

this.myHeight = height;
this.mySpeed = speed;

}

y>&CLr

y>&CLr9C;5P>}4]> WebSphere Real Time for RT Linux D&\,z

IT9Cb)&\4a_ Java LrD51Xw#

y>&CLrD4D~;Z demo/realtime/sample_application.zip D~P#

y>|,=vw*i~:

v #b,BrG=wDr%>}#G=wD;CIdkXfd_H(4Z1Xve)

0dkE=xrD.=`kv(#kNDZ 763D< 6#

#b` 9C GQ51_L (NHRT) `4,RZ>D5P4TdxPx;=^D#

v XFw,+|n"Mx#b#XFw"MWo ping,?DGPOG=wD_H,"y

ZCE"4XFG=wDB5YH#XFw9SU4TG=wDE"w;}g,G

=wkE=xrD`k#

XFwnuTj< Java `4#ZZ 673D:^D Java &CLr;P,|Q*"I

*51 Java Lr#

y]G=Da{E",rXFw"M=u{".;:9YrE=#

9Cy>&CLr,zIT4Pb)Yw:

v ,1KP#bMXFw4]>51Mj< Java `;pKPDiO#PX|`E",

kNDZ 773D:9(y>&CLr;MZ 773D:KPy>&CLr;,dP

z9+4=Z{4Ty>&CLrDdv#

":zI9C LaunchBoth `4,1t/#bMXFw#

v HO9C Metronome ,xXUw Mj<,xXUwdDnl#PXE",kNDZ

773D:^ Real Time DivBKPy>&CLr;MZ 783D:KPxP Met-

ronome ,xXUwDy>&CLr;#

v 9Ca0 (AOT) `kwKP&CLr#PXE",kNDZ 793D:9C AOT D

,1KPy>&CLr;#
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C<T>>y>Pa)D#idDX5#XFwM#bi~(}XFwM#bKZ`

%(E#XFwi~P}v_L:Control"Radar M Events##bi~P=v_L:

KL

MN

OP

KLQRS

MNRS

OP

3& KLQ

MN

X

STRT
FIR[L/R/D] SNDV

TU�VW
XY�-Z

[\]^

PING

PONG

LAND CRSH

< 6. BrG=w<
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Simulation M Radar#Control _Lt/#b,fs+%"{""Mx#bi~TXFG

=wD=r#Simulation _L"Xm>d4,D5#?vi~D Radar _L+ PING M

PONG {""MxKK#Control _L9Cb){";;dD1d4FcG=wD_H#

Simulation _L9+`&DaxB~(9YrE=)"Mx Events _L#Events _L

+axB~+]X Control _L,s_fsax#b#

9(y>&CLr

a)Py>&CLr4zkTCZ8<#ZKP0h*T Java 4zkxPb9M`k#

}L

1. 4($w?<#

2. +y>&CLri!=zD$w?<:

unzip sample_application.zip

3. 4(;vB?<xPdv:

mkdir classes

4. `k4#

a. zID~Pm:

find -name "*.java" > source

b. `k4:

javac -Xrealtime -Xlint:deprecated -g -d classes @source

c. 4(`D~D JAR D~:

jar cf demo.jar -C classes/ .

B;=v24

VZITKPy>&CLr#

KPy>&CLr

WebSphere Real Time a)j< JVM M51 JVM,T -Xrealtime |nPN}t/#

y>&CLrI=v?ViI,TcZ%@D JVM PKP:

v Simulation,;\Z51 Java PKP#

v Controller,IZG51r51 Java PKP#

Z`V==BKP Controller zkeVK IBM Real-Time Java <uDEF#

^ Real Time DivBKPy>&CLr
C}LP,Z;9C IBM WebSphere Real Time DivBKPy>&CLr#

*<.0

*KPy>&CLr,WHXk9(y>4zk#kND :9(y>&CLr;Tq!

|`E"#

}L

1. t/#b:
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java -Xrealtime -classpath ./demo.jar -Xgc:scopedMemoryMaximumSize=11m
demo.sim.SimLauncher <port>

ZC|nP,<port> G$w>DMEKZ#

2. t/XFw:

java -classpath ./demo.jar -mx300m demo.controller.JavaControlLauncher <host>
<port>

ZC|nP,<host> GKP#bD$w>wz{,<port> G0;=hP8(DK

Z#

a{

&CLrzI;u{",C{"mw#bMXFwQt/:

SimLauncher: Waiting for connections...
Starting control thread...

XFwP5D?V(cy>r!dv=XF(:

x=99.50, radar=199.11, y=198.34, vx=-0.71, vy=-0.43, timeSinceLast=0.19, targetVx=-6.01, targetVy=-9.00
x=95.50, radar=194.59, y=192.70, vx=-2.70, vy=-2.43, timeSinceLast=0.20, targetVx=-5.94, targetVy=-9.00
x=87.50, radar=186.57, y=183.06, vx=-4.70, vy=-4.40, timeSinceLast=0.20, targetVx=-5.77, targetVy=-9.00
x=76.46, radar=172.84, y=169.42, vx=-5.42, vy=-6.75, timeSinceLast=0.20, targetVx=-5.60, targetVy=-9.00
x=65.36, radar=155.58, y=151.84, vx=-5.50, vy=-9.19, timeSinceLast=0.20, targetVx=-5.57, targetVy=-9.00
x=54.36, radar=138.06, y=135.24, vx=-5.44, vy=-7.63, timeSinceLast=0.20, targetVx=-5.56, targetVy=-9.00
x=43.26, radar=120.57, y=117.22, vx=-5.67, vy=-9.62, timeSinceLast=0.20, targetVx=-5.52, targetVy=-9.00
x=32.36, radar=103.60, y=100.72, vx=-5.47, vy=-9.06, timeSinceLast=0.20, targetVx=-5.43, targetVy=-9.00
x=21.52, radar=84.60, y=82.86, vx=-5.32, vy=-9.09, timeSinceLast=0.20, targetVx=-5.60, targetVy=-9.00
x=10.72, radar=67.07, y=65.56, vx=-5.30, vy=-10.54, timeSinceLast=0.20, targetVx=-5.65, targetVy=-9.00
x=0.76, radar=51.08, y=49.78, vx=-4.30, vy=-7.52, timeSinceLast=0.20, targetVx=-0.50, targetVy=-9.00
x=-5.24, radar=37.07, y=35.94, vx=-2.30, vy=-8.26, timeSinceLast=0.20, targetVx=0.50, targetVy=-9.00
x=-7.24, radar=20.05, y=19.90, vx=-0.30, vy=-6.15, timeSinceLast=0.20, targetVx=0.50, targetVy=-9.00
x=-6.36, radar=2.68, y=2.80, vx=0.27, vy=-10.08, timeSinceLast=0.20, targetVx=0.50, targetVy=-9.00

#b#90,a"vB~**{":

Fire down transitions 141, fire horizontally transitions 141
LAND!

}(cy>MB~**{"b,XFw9Z,;?<BzI{* graph.svg D<#C<

|,(cy># C<T>9Cj<G51 JVM KP&CLr1,,xXU]#T

JavaRadar _LD0l#zmWo_HD}]_Pe5#e5GI0l Controller &C

LrDj<,xXU]#<BD#Z3)KPivB,,xXU]#1dc;$I<

BvVJO,SxT>{":

CRASH!

*i4,xXU<BD]#1d,+ -verbose:gc !nmS=XFwt/|n:

java -classpath ./demo.jar -verbose:gc -mx300m demo.controller.JavaControlLauncher
<host> <port>

KPxP Metronome ,xXUwDy>&CLr
zI(}mS -Xrealtime !nTZ5173PKPj< Java &CLr,^hXB`4

zk#C!n,1tC51 Java oT&\M Metronome ,xXUw#
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*<.0

*KPy>&CLr,WHXk9(y>4zk#kND Z 773D:9(y>&CL

r;Tq!|`E"#

}L

1. t/#b:

java -Xrealtime -classpath ./demo.jar -Xgc:scopedMemoryMaximumSize=11m
demo.sim.SimLauncher <port>

ZC|nP,<port> G$w>DMEKZ#

2. t/XFw:

java -Xrealtime -classpath ./demo.jar -mx300m
demo.controller.JavaControlLauncher <host> <port>

ZC|nP,<host> GKP#bD$w>wz{,<port> G0;=hP8(DK

Z#Z,;$w>O,1KP=v JVM a<B7(TP*5M#kND Z 223D

:"bBn;Tq!|`E"#

a{

&CLrKP"zItIdv,|(:

1. mw#bMXFwQt/D{"#

2. XFw5D(cy>#

3. ,;?<P{* graph.svg D<,|,(cy>#

4. B~**{"#

Z9C Metronome ,xXUKP&CLr1,(cy>MT&D<T>:

v “Wo_H”}]P^e5#

v “f5_H”}]D+7zY#

-rG Controller zk?0}Z,xXU]#1dOLDivBKP#

Metronome ,xXU]#.V51,+GVx1d(#YZ 1 Ak#G51,xXU

]#";#{,+GdVx1d(#$o8.r8YAk#+ -verbose:gc !nmS=
Controller KP|n4I4=]#dDnl#

kNDZ 1243D:9C verbose:gc E";,TKbPXj8,xXUdvD|`E

"#

9C AOT D,1KPy>&CLr
C}LZ9Ca0(Ahead-of-Time,AOT)`kwD,1,Z5173PKPj< Java

&CLr,R^hXB`4zk#+Cy>k9C JIT `kwKPD`,&CLrxP

TH#

kNDZ 363D:Z WebSphere Real Time for RT Linux P9C-}`kDzk;,

Tq!PXa0`kD|`E"#
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*<.0

*KPy>&CLr,WHXk9(y>4zk#kND Z 773D:9(y>&CL

r;Tq!|`E"#

XZKNq

a0`kwH+ Java &CLr`k*>zzk,;sKP#IZ41`k;alIP

O,rKzIT|<7X$b&CLrDKP==#

}L

1. +&CLrVZk*;I>zzk#

a. H9C#f JIT `kwKPy>4xP*;#

java -Xrealtime -Xjit:verbose={precompile},vlog=./sim.aotOpts \
-classpath ./demo.jar -Xgc:scopedMemoryMaximumSize=11m
demo.sim.SimLauncher <port>

ZC|nP,<port> G$w>DMEKZ#

b. Z;,0ZP,KP&CLr#

java -Xrealtime -Xjit:verbose={precompile},vlog=./control.aotOpts \
-classpath ./demo.jar -Xmx300m demo.controller.JavaControlLauncher
localhost <port>

ZC|nP,<port> G0;=hP8(DKZ# C&CLrdva{`FZT

B{":

Fire down transitions 141, fire horizontally transitions 141

M:

Land!

c. O"H0=hP4(D AOT !nD~#

cat sim.aotOpts.20081014.234958.13205 control.aotOpts.20081014.234958.13205
> sample.aotOpts

CZH0=hP4(DU>D~D{FZdD~{s=SPUZMxLj6E

"#CD~{Dq=I vlog= !n8(#}g,vlog=sim.aotOpts zIDD~
{`FZ sim.aotOpts.20081014.234958.13205:

d. `k realtime.jar"vm.jar"rt.jar M&CLrdemo.jar PD sample.aotOpts

D~#Z9C2m`_Y:f1,_Y:fD{F;\,v 53 vV{#

admincache -Xrealtime -populate -cacheName "sample" -aotFilterFile
sample.aotOpts -classpath ./demo.jar \
$JAVA_HOME/jre/lib/i386/realtime/jclSC160/vm.jar \
$JAVA_HOME/jre/lib/i386/realtime/jclSC160/realtime.jar \
$JAVA_HOME/jre/lib/rt.jar \
./demo.jar

`ka{(fgB:

J9 Java™ admincache 1.0
Licensed Materials - Property of IBM

© Copyright IBM Corp. 1991, 2008 All Rights Reserved
IBM is a registered trademark of IBM Corp.
Java and all Java-based marks and logos are trademarks or registered
trademarks of Oracle Corporation
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JVMSHRC256I Persistent shared cache "sample" has been destroyed
Converting files
Converting /team/mstoodle/demo/sdk/jre/lib/i386/realtime/jclSC160/vm.jar into shared class cache
Succeeded to convert jar file /team/mstoodle/demo/sdk/jre/lib/i386/realtime/jclSC160/vm.jar
Converting /team/mstoodle/demo/sdk/jre/lib/i386/realtime/jclSC160/realtime.jar into shared class cache
Succeeded to convert jar file /team/mstoodle/demo/sdk/jre/lib/i386/realtime/jclSC160/realtime.jar
Converting /team/mstoodle/demo/sdk/jre/lib/rt.jar into shared class cache
Succeeded to convert jar file /team/mstoodle/demo/sdk/jre/lib/rt.jar
Converting /team/mstoodle/demo/demo.jar into shared class cache
Succeeded to convert jar file /team/mstoodle/demo/demo.jar

Processing complete

":P:

JVMSHRC256I Persistent shared cache "sample" has been destroyed

b*C|nQF5NN{*“sample”DVP_Y:f,T4(8(D_Y:f#

e. T>ndD_Y:fDZ]#

admincache -Xrealtime -cacheName "sample" -printStats

2. t/#b:

java -Xrealtime -Xnojit -Xmx300m -Xshareclasses:name="sample" \
-classpath ./demo.jar -Xgc:scopedMemoryMaximumSize=11m \
demo.sim.SimLauncher <port>

ZC|nP,<port> GC$w>DMEKZ#

3. t/XFw:

java -Xrealtime -Xnojit -Xmx300m -Xshareclasses:name="sample" \
-classpath ./demo.jar \
demo.controller.JavaControlLauncher <host> <port>

ZC|nP,<host> GKP#bD$w>wz{,<port> G0;=hP8(DK

Z#Z,;$w>O,1KP=v JVM a<B7(TP*5M#kND Z 223D

:"bBn;Tq!|`E"#

a{

&CLrKP"zItIdv,|(:

1. mw#bMXFwQt/D{"#

2. XFw5D(cy>#

3. ,;?<P{* graph.svg D<,|,(cy>#

4. B~**{"#

Z9Ca0`kKP&CLr1,(cy>MT&D<T>:

v “Wo_H”}]P^e5#

v “f5_H”}]D+7zY#

-rG Controller zk?0}Z,xXU]#1dOLR;fZ41`kPODivB

KP#

9C2m`_Y:fKPC&CLrDEFZZXFwM#b JVM 2mI=v JVM 0

kD`9CD?VZf#
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y>51"P3d

WebSphere Real Time for RT Linux |( HashMap M HashSet 5),|G* put =

(a)DT\H IBM SDK for Java 7 PDj< HashMap |*H(#

IBM a)Dj< java.util.HashMap I*_LB?&CLra)E<D~q#|9T*

@Tm"P3dh*vS=Dnss!D&CLra)oz#TZh*vS=Ids

!D"P3dD&CLrxT,y];,DC(,j<"P3dfZ1ZT\Jb#

TZ9C put =(+Bu?mS="P3dxT,j<"P3d\;a)<CDl&1

d#+G1"P3dnzs,XkVd;v|sDs8f"w#bb6EXk(F1

0s8f"wPDu?#g{"P3dOs,G44P put D1d2O$#}g,Yw

I\h*8Ak#

WebSphere Real Time for RT Linux |,;vy>51"P3d#|a)D&\SZk

j< java.util.HashMap j+`,,+G* put =(a)\;a)|*H(DT\#y

>"P3dam4(;vs8f"w,x;GZ"P3dnz14(s8f"w"(

FyPu?#B(Ds8f"wa4S=C"P3dPDd{s8f"w#4Snu

ZVdUs8f"w"4S=d{s8f"w1a<BT\T"B5#s8"P3d

|Bs,(FyPu?DYHHT0|l#51"P3dDSFZZ get"put M remove

YwDYHT"d}#YwYHd}D-rZZ?;niRyXkZ{vs8"P3

d/(x;G3;v"P3d)P4P#

*TC51"P3d,k+ RTHashMap.jar D~mS=}<`76D*7#g{+

WebSphere Real Time for RT Linux 20=?< $WRT_ROOT P,kmSTB!nT+

51"P3dCZzD&CLr,x;Gj<"P3d:

-Xbootclasspath/p:$WRT_ROOT/demo/realtime/RTHashMap.jar

CZ51"P3d5)D4M`D~|,Z demo/realtime/RTHashMap.jar D~P#K

b,9a)K51 java.util.LinkedHashMap M java.util.HashSet 5)#

9C Eclipse *" WebSphere Real Time for RT Linux &CLr
*"51&CLr1I9C Eclipse *za)&\+fD IDE#

*<.0

g{bGzWN9C Eclipse &CLr*"734*"51&CLr,k9CC}L4

dC73#

WebSphere Real Time for RT Linux a)j< Oracle javac `kw#T9CNV`k

w^^F,+G|XkzIP'D Java 5.0 `D~#+G,javax.realtime.* Java `X

k;Z9(76P#

XZKNq

**"yZ Eclipse D&CLr,k4PTB8>E":

}L

1. S http://www.eclipse.org/downloads/ BX Eclipse# (iz9C Eclipse 3.1.2 Tq

!}7D Java 5.0 `k#
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2. BX{O JVM j<D IBM SDK and Runtime Environment for Linux platforms,

Java 2 Technology Edition, V5.0 TKP Eclipse#

3. S WebSphere Real Time for RT Linux Lr|Pi!D~ opt/IBM/javawrt3/

jre/lib/i386/realtime/jclSC160/realtime.jar#

4. r* Eclipse,4(n?#%wD~ > B(# !qB(n?fePD Java n?#

5. %wB;=TT>B( Java n?fe#

a. dkn?{F,}g RTSJ-Tests#

b. li JDK `kwGqhC* 5.0#

6. %wjI#

7. 4($w?<,"<k opt/IBM/javawrt3/jre/lib/i386/realtime/jclSC160/

realtime.jar D~#

8. %wD~ > B( > D~PTr*B(D~Pfe#dkBDD~P{F,}g

deplib#

9. %wjI#

10. *<k realtime.jar D~,k%wD~ > <kTr*<kfe#

11. %wD~53,;s%wB;=#

12. r*b9 JVM DD~53OD opt/IBM/javawrt3/jre/lib/i386/realtime/

jclSC160/ ?<#

13. !q realtime.jar D~TD4!r,8(*<kdPDD~P,}g RTSJ-Tests/

deplib,"7#Q!Pv4(Q!PDD~P!n#

14. %wjI#

15. + JAR D~mS=b76#R|%wn?,;s%wtTTr*tTfe#

16. %w Java 9(76Mb!n(#%wmS JAR#

17. %wn??<BD realtime.jar#%w7(#

a{

g{}LI&jI,G4 realtime.jar D~avVZb!n(D .jar D~PmO#

>}

Eclipse IT9C realtime.src.jar 4T> RTSJ `Dd{E"#*5VK?D,k

r*Q<kD realtime.jar D~DtT0Z,%w Java 4=~,;sZ;C76:
Pdk realtime.src.jar D~D;C#

B;=v24

g{#{9CyZ Eclipse D Apache Ant 49(&CLr,k+ realtime.jar D~

mS= Ant 9(E>D`76P#}g:

<property name="rtsj.src" location="." />
<property name="rtsj.deplib" location="deplib" />
<property name="rtsj.jar.dir" location="build/rtsj-jar.dir" />

<!-- Generate .class files for this package -->
<target name="compile" depends="init">
<javac destdir="${rtsj.jar.dir}"
srcdir="${rtsj.src}"
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target="1.5"
classpath="${rtsj.deplib}/realtime.jar:${rtsj.src}"
debug="true"/>
</target>

b;G Ant 9(E>D;?V#

wT&CLr

9C Eclipse &CLr*"Lr,zIT6Lr>XwT&CLr#

XZKNq

*6LwT51&CLr,*wTD J V M h*TB!

n#-agentlib:jdwp=transport=dt_socket,server=y,suspend=y,address=10100

}L

1. ZKP&CLrD Linux 73P,dk:

java -Xrealtime -agentlib:jdwp=transport=dt_socket,server=y,suspend=y,address=10100

dP:

v server=y 8> JVM }ZS\4TwTwD,S#

v suspend=y 9C JVM ZKP0H}wTwxP,S#

v address=10100 GwTw&,S= JVM DKZE#K}V;c&_Z 1024#

JVM T>TB{":

Listening for transport dt_socket at address: 10100

2. Z Eclipse Pr*&CLr,"!qwT#

3. &4(CZwT6L&CLrDBdC#g{,;n?PD&CLr}ZKP"R

}Z,;KZOl}?NKP,G4z;h4(;vdC#

4. 4(dCs,n4TBZ]:dCD{F,|,}wTD&CLrDn?{F,K

P&CLrD$w>Dwz{,T0Z -agentlib !nP+kDKZE#

5. %wwTTt/wTa0#&*zr*wT8S<Ti46LwTD JVM D4,#

9C JVM KP Eclipse
>?Vi\gN9C WebSphere Real Time for RT Linux JVM 4KP Eclipse#

*9C JVM 4KP Eclipse,k9C eclipse |n8(TBn:

v F.9CD WebSphere Real Time for RT Linux JVM D Java I4PD~Dj<?

<

v -Xrealtime JVM !n

v #{ Eclipse 9CD@CZfs!#s!n!* 128M#

}g:

eclipse -vm $JAVA_HOME/jre/bin/java -vmargs -Xrealtime -Xgc:immortalMemorySize=128M

":Eclipse SDK ;\{CT WebSphere Real Time for RT Linux &CLrICDw

V51Zf!n#CP*<BDa{.;MG@CZfD!,HdG Eclipse QZ^X

Bt/DivB,x9CKC8v!1rC8l#g{vV OutOfMemory ms,zIv
S -Xgc:immortalMemorySize !nD5,SxvS#{ Eclipse 9CD@CZf?#
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Z 7 B T\

T WebSphere Real Time for RT Linux kT<UL]D GC ]#,xGn_LB?T

\rn!Zf<C?xPE/#

Z'V,_LD53O,zXk7#4tC,_L#-rG*\b9C WebSphere Real

Time for RT Linux 1zz;<T\0l#

5MF1IdTT0T Real-Time Specification for Java (RTSJ) D'V*s{C;)j

< IBM Java KP1E/#rK,1j< Java &CLrZ9C -Xrealtime N}KP
1\I\a"b={eT\B5#

-OID2~dCODT\

-OID53_Pc;D1S#HM&mwYH4'V WebSphere Real Time for RT

Linux T\?j#}g,4,:ID53OKPD`4<C"_Pc;Qs!D&CL

r;ca-z6MZ 1 AkR(#<* 500 "kD GC ]#1d#Z GC \ZZ,

_P1!73hCD&CLr;a]#,}NN,/D 10 Ak1d0ZyDC1dD

30%#ZNb 10 Ak\ZZD GC ]#PyDCD\1d(#\2*YZ 3 Ak#

5MF1IdT

j< JVM PD=Vw*DIdT44gByvZ WebSphere Real Time for RT Linux

P&m:

v Java zk<8:SXM01 (JIT) `kIa0 (AOT) `k4&m#kNDZ 383

D:9C AOT `kw;#

v ,xXU]#:(}9CMetronome ,xXUw4\bj<,xXUw==yx4D

I\$1d]##kNDZ 613D:9C Metronome ,xXUw;#

G51==B JVM .dD`}]2m

ZG51==B'V`2m,+kZ51==BDKPPy;,#

(}+`}]f"ZELODZf3dD:fD~P,zITZ Java ibz (JVM) .

d2mb)}]#1`v JVM 2m;v_Y:f1,2ma5M\eibf"wDC#

14(_Y:fs,`2m9a5M JVM Dt/1d#2m`_Y:f@"ZNNK

PD JVM,"RVxfZ1=|;>}#

2mD_Y:fIT|,:

v }<Lr`

v &CLr`

v hvKD*}]

v a0(AOT)`kDzk

": G51 JVM ;\F}512m`_Y:f#
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Z 8 B 2+T

>?V|,XZ2+TDX*E"#

2m`_Y:fD2+"bBn

2m`_Y:f<Z|=cX4P_Y:fD\mM9C,+G1!D2+_TI\

";JC#

9C2m`_Y:f1,XkKbBD~D1!mI(,byI(}^FCJ(^4

a_2+T#

D~ 1!mI(

B2m_Y:f TiMd{u?DAmI(

javasharedresources ?< A"4M4PmI(

zh*,1_P:fD~M:f?<D4mI(EIF5rvS_Y:f#

|D:fD~DD~mI(

*^F2m`_Y:fDCJ(,I9C chmod |n#

yh|D |n

^FC'MiDCJ(^ chmod 770 /tmp/javasharedresources

^FC'DCJ(^ chmod 700 /tmp/javasharedresources

v^FC'T3X(_Y:fDAM4CJ( chmod 600 /tmp/javasharedresources/<file

for shared cache>

v^FC'MiT3X(_Y:fDAM4C

J(

chmod 660 /tmp/javasharedresources/<file

for shared cache>

kNDZ 403D:4(512m`_Y:f;,Tq!PX4(2m`_Y:fD|

`E"#

,S=^CJmI(D_Y:f

g{"T,S=^`&CJmI(D_Y:f,a4=;ums{":

JVMSHRC226E Error opening shared class cache file
JVMSHRC220E Port layer error code = -302
JVMSHRC221E Platform error message: Permission denied
JVMJ9VM015W Initialization error for library j9shr25(11): JVMJ9VM009E J9VMDllMain
failed
Could not create the Java virtual machine.
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Z 9 B JOoOk'V

WebSphere Real Time for RT Linux DJOoOk'V

v :#fJb7(=(;

v Z 943D:OutOfMemory msJOoO;

v Z 1033D:9CoO$_;

#fJb7(=(

7(JbITozzKbJO`MT0J1D@}k)#

KbJb`Ms,I\*4PTB;vr`vNq:

v bvJb#

v R=<CDd(=(#

v U/CZr IBM zIms(fDX*}]#

Linux Jb7(
>?Vhv Linux ODJb7(#

IBM SDK for Java V7 C'8O|,KXZ Linux OJboODPC8O,-GTB

Z]:

v hC"lizD Linux 73

v #CwT=(

v @#oO

v wTRp

v wTZf9)

v wTT\Jb

zITZTB;CR=KE":IBM SDK for Java 7 - Linux problem determination#

TBE"GT IBM WebSphere Real Time for RT Linux D9d#

hC"lizD Linux 73
Z IBM WebSphere Real Time for RT Linux O,li JVM GqQ}7dCTzI

53*"#

Linux 53*"(KDD~)

"z@#1,*q!DnX*oO}]G Linux 53*"(KDD~)#*7#zIC

D~,zXkliYw53hCT0ICELUd,g IBM SDK for Java V7 C'8

OPyv#

Java ibzhC
JVM XkdC*Z"z@#1zIKDD~#Z|nPOKP java -Xrealtime

-Xdump:what#C!nDdvG:
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-Xdump:system:
events=gpf+abort+traceassert+corruptcache,
label=/mysdk/sdk/jre/bin/core.%Y%m%d.%H%M%S.%pid.dmp,
range=1..0,
priority=999,
request=serial

yT>D5G1!hC#Z"z@#1,XkAYhC events=gpf TzIKD

D~#zIT9CTB|nP!n4|DMhC!n

-Xdump:system[:name1=value1,name2=value2 ...]

#CwT=(

r* Java _L{FZYw53PIS,yTzIT9C ps |n4ozxPwT#Z

9CzY$_1,XkT IBM WebSphere Real Time for RT Linux 9C}7D|n#

lixLE"

Z IBM WebSphere Real Time for RT Linux OKP ps |n1I$Z4=Ddv*:

ps -eLo pid,tid,rtprio,comm,cmd
29286 29286 - java jre/bin/java -Xrealtime -jar example.jar
29286 29287 - main jre/bin/java -Xrealtime -jar example.jar
29286 29290 88 Signal Reporter jre/bin/java -Xrealtime -jar example.jar
29286 29295 - JIT Compilation jre/bin/java -Xrealtime -jar example.jar
29286 29296 13 JIT Sampler jre/bin/java -Xrealtime -jar example.jar
29286 29297 - Signal Dispatch jre/bin/java -Xrealtime -jar example.jar
29286 29298 - Finalizer maste jre/bin/java -Xrealtime -jar example.jar
29286 29299 11 Gc Slave Thread jre/bin/java -Xrealtime -jar example.jar
29286 29300 89 Metronome GC Al jre/bin/java -Xrealtime -jar example.jar
29286 29301 - Thread-2 jre/bin/java -Xrealtime -jar example.jar
29286 29302 43 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29303 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29304 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29305 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29306 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29307 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29311 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29312 83 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29313 85 Realtime AEH No jre/bin/java -Xrealtime -jar example.jar
29286 29314 85 Realtime AEH No jre/bin/java -Xrealtime -jar example.jar
29286 29315 87 Realtime Schedu jre/bin/java -Xrealtime -jar example.jar
29286 29316 79 Realtime AEH Se jre/bin/java -Xrealtime -jar example.jar
29286 29317 85 Realtime Non-he jre/bin/java -Xrealtime -jar example.jar
29286 29318 83 Realtime Heap T jre/bin/java -Xrealtime -jar example.jar
29286 29319 83 Realtime Heap T jre/bin/java -Xrealtime -jar example.jar
29286 29321 45 RealtimeThread- jre/bin/java -Xrealtime -jar example.jar
29286 29343 43 RealtimeThread- jre/bin/java -Xrealtime -jar example.jar
29286 29345 - stdout reader j jre/bin/java -Xrealtime -jar example.jar
29286 29346 - stderr reader j jre/bin/java -Xrealtime -jar example.jar

e !qyPxL#

L T>_L#

o a)*T>DPD$(eq=#8(DP*xLj6"_Lj6"wH_T"

51_LEH6T0kxLX*D|n#b)E"TZKbZx(1d&CL

rMibzPD24_L}ZKP\PC#

zY$_

Linux OD}VzY$_G strace"ltrace M mtrace#|n man strace T>j{;

iIC!n#
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strace
strace $_zY53wC#zITZQ-ICDxLO9CC$_,2IT(}Bx

Lt/C$_# strace G<Lry"vD53wCMxLySUDEE#TZ?v

53wC,y+9C{F"N}M5X5#strace JmzZ^h4DivBzYLr

(;h*xPXB`k)#g{z9CxP -f !nD strace,G4+zYrIz5

3wCxQ4(DSxL#zIT9C strace 4wie~Jbr"TKbLr^(

}7t/D-r#

*+ strace CZ Java &CLr,kdk strace java -Xrealtime <class-

name>#

zIT(}9C -o!n4+zYdvS strace $_(r=D~#

ltrace
ltrace $_@5ZV"#|k strace G#`F#C$_Z4PxLxPwC19X

"G</,bwC#strace TZ4PxLySUDEE4POv,yDYw#

*+ ltrace CZ Java &CLr,kdk ltrace java -Xrealtime <class-

name>#

mtrace
mtrace |,Z GNU $_/P#|CZ20 malloc"realloc M free D&mLr,

"R9b)/}DyPC'\;;zY"G<=D~#CzYa5MLr'J,;

&Z;c9CivBtC#*9C mtrace,k+ IBM_MALLOCTRACE hC* 1,

"+ MALLOC_TRACE hC*8rzYE"+f"=DP'D~#zXk5PT

CD~D4CJ(#

*+ mtrace CZ Java &CLr,kdk:

export IBM_MALLOCTRACE=1
export MALLOC_TRACE=/tmp/file
java -Xrealtime <class-name>
mtrace /tmp/file

@#oO

ZU/@#.0XZKPPDxLT0 Java 73DE"1,kq-TB<r#

U/xLE"

1QwZ"z@#.0"zDB~1,k9C gdb M bt |n4T>JO_LDQ;z
Y,x;GVvKDD~#

iw Java 73D`XE"

9C Java *"47(w_Ly4PDYwT0D) Java =(ZKP#+/}X7kb

X7xPTUT7(ZwvcKPDzk4#

9C -verbose:gc !ni4 Java QT0@CMhCKwCrDZfxrD4,#av

TBJb:

v ZI\<B@#DZfxr.;PGqfZZf;civ?

v @#GqZ,xXUZd"z,Sx8>I\G,xXUJO?

v @#GqZ,xXU.s"z,Sx8>I\GZfp5?
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wTT\Jb

ZwTT\Jb1,}K IBM SDK for Java V7 C'8OPDwb.b,9k<G IBM

WebSphere Real Time for RT Linux DTBX(Bn#

w{Zfxrs!

I(}w{Q"@CMhCKwCrDZfDs!4T JVM xPw{#!q}7s!

IE/T\#9C}7s!I9,xXUw|]Wa)yhD{CJ#

PXw{Zfxrs!D|`E",kNDZ 1243D:Metronome ,xXUwJOo

O;#

JIT `kMT\

Z9C JIT 1,z&<GT51P*D0l#

g{zh*I$bDP*,+2h*|QDT\,G4&<G9Ca0 (AOT) `k#

PX|`E",kNDZ 363D:Z WebSphere Real Time for RT Linux P9C-}

`kDzk;#

Linux ODQ*^F
Linux ;1ZlY"9,x JVM kYw53.dD;%;1fZwVJb,HdGZ

_Llr#

k"bTBI\0l Linux 53D^F#

w*xLD_L

g{ Java _LD}?,}yJmDnsxL},G4zDLrI\:

v U=ms{"

v U= SIGSEGV ms

v #9

PX|`E",kND;ZTB;CD The Volano Report:http://www.volano.com/report/

index.html#

!/Q;^F

g{Z^!/Q;DivBKP,G4^[ -Xss DhCgN,ya*?v_La)n
M 256 KB D>zQ;s!#

Z!/Q; Linux 53O,a9C -Xss 5#g{zSG!/Q; Linux 53xP(

F,k7#NN -Xss 5<c;s"R;@5Zn!5 256 KB#

glibc ^F

g{zU=;u{"8>IZ4R={E(}g __bzero)x^(0k libjava.so b,

G4zI\20KOMf>D GNU C KP1b glibc#CZ Linux _L5)D SDK

h* glibc V2.3.2 r|_f>#
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Ve^F

1zZ Red Hat 53OxP201,*KCVe~qw\;R= Java TrueType Ve,

kKP(}g,Z Linux IA32 O):

/usr/sbin/chkfontpath --add opt/IBM/javawrt3/jre/lib/fonts

zXkZ2014PCYw,"RXkT“root”C'm]G<4KPC|n#*Kb|

j8DVeJb,kND6Linux SDK MKP173C'8O7#

Linux Red Hat MRG ZKPDT\Jb

Red Hat MRG ZKDdCJbI\a<BZtCKj8,xXUDivBt/

WebSphere Real Time 1&CLr_Lbb]##b)]#;aZj8 GC dvP(

f,+y]xgdCiv,I\aVxtIAk#S6L(eD LDAP C't/D JVM

n\0l,r*{F~q_Y:fX$Lr (nscd) 4t/,Sx<BxgSY#(}t

/ nscd IbvCJb#4UTB=h4li nscd ~qD4,"|}KJb:

1. (}dkTB|n4li nscd X$LrGq}ZKP:

/sbin/service nscd status

g{CX$Lr4ZKP,z+4=TB{":

nscd is stopped

2. T root C'm]9CTB|nt/ nscd ~q:

/sbin/service nscd start

3. T root C'm]9CTB|n|D nscd ~qDt/E":

/sbin/chkconfig nscd on

nscd xLV}ZKP,"aZXB}<.sT/t/#

NLS Jb7(
JVM |,kT;,oT73DZC'V#

IBM SDK for Java V7 C'8O|,XZoO NLS JbDPC8O,-GTBZ]:

v VeEv

v Ve5CLr

v #{ NLS JbMI\D-r

zITZTB;CR=KE":IBM SDK for Java 7 - NLS problem determination#

ORB Jb7(
wT ORB JbDW*NqG7(Jb;ZV<=&CLrDM'zK9G~qwK#

dMD RMI-IIOP a0I4wksCJ3TsDM'zMa)CTsD~qw.dDr

%,=(E#

IBM SDK for Java V7 C'8O|,XZoO ORB JbDPC8O,-GTBZ]:

v 7( ORB Jb

v bMQ;zY

v bM ORB zY
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v #{Jb

v IBM ORB ~q:U/}]

zITZTB;CR=KE":IBM SDK for Java 7 - ORB problem determination#

TBE"GT IBM WebSphere Real Time for RT Linux D9d#

IBM ORB ~q:U/}]

U/CZ~qD Java f>dv1,kKPTB|n:

java -Xrealtime -version

u=bT

"zJb1,ORB I\azI|,TBZ]D org.omg.CORBA.* l#:

v 8>-rDD>

v Nzk

v jI4,

ZFO ORB GJbD-r.0,k7#TBBnI":

v !0IZ`FdCPXV#

v JIT Q{C#

v 4Z9CNN AOT Q`kzk

d{Yw|(:

v XUd{&mw#

v g{I\,XU,1`_L (SMT)#

v {}M'zr~qwDZf@5T#omZfL1I\GMT\"wTRpr@#

D-r#*}%b)Jb,k7#5POmDZfUd#

v liomxgJb,}g@p="(E47"7IwM DNS {F~qw#b)G

CORBA COMM_FAILURE l#Dw*-r#bT1,k ping zT:D$w>{F#

v g{&CLr}Z9C DB2® H}]b,kP;=nI?D}/Lr#}g,*t

k DB2 AppDriver,kP;= Net Driver,C}/LrYHO}R9CWSV,+|

SI?#

OutOfMemory msJOoO
&m OutOfMemoryError l#"Zf9)M~XZfVd#

PX Metronome ,xXUwD#fJOoOE",kNDZ 1243D:Metronome ,

xXUwJOoO;#

oO OutOfMemoryError
Z Metronome ,xXUwPoO OutOfMemoryError l#HZj< JVM PxPoO

4SC`,bGIK,xU/wD\ZTv(D#

Z 123D:Zf\m;T;,`MDQDXwwKhv#(#,RTSJ &CLrh*D

QUds<Hj< Java &CLr` 20%#
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1!ivB,"z46qD OutOfMemoryError 1,JVM +zITBoOdv:

v lU*";kNDZ 1053D:9C*"zmLr;#

v Heapdump;kNDZ 1133D:9C Heapdump;#

v Javadump;kNDZ 1083D:9C Javadump;#

v 53*";kNDZ 1163D:9C53*"M*"i4w;#

*"D~{ZXF(dvPxv:

T>ZXF(dvP"RZ Javadump Pa)D Java X]8>K Java &CLrP"

z OutOfMemoryError D;C#B;=G7(Dv RTSJ ZfxrQz#JVM Zf\

mi~"v;vzYc,CzYca)K'\VdDs!"`iX7MZfUd{

F#zITZlU*"PR=KzYc:

zYcj6M}]VNI\kT>DZ];,,_e!vZyVdDTsD`M#Z

K>}P,zYc8v,1&CLr"TZ Metronome heap DZfN id=0x809c5f0 P

Vds!* 33.6 MB R`M* class 0x81312d8 DTs1,"zVdJO#

zIT(}i4 Javadump PDZf\mE"47(\0lD RTSJ Zfxr:

NULL --------------------------------------------------------------
0SECTION MEMINFO subcomponent dump routine
NULL =================================
NULL
1STMEMTYPE Object Memory
NULL region start end size name
1STHEAP 0xF288B584 0xF2A1C000 0xF6A1C000 0x04000000 Default
NULL
1STMEMUSAGE Total memory available: 67108864 (0x04000000)
1STMEMUSAGE Total memory in use: 66676824 (0x03F96858)
1STMEMUSAGE Total memory free: 00432040 (0x000697A8)
NULL
NULL region start end size name
1STHEAP 0xF288B5A4 0xF17FF008 0xF27FF008 0x01000000 Immortal
NULL
1STMEMUSAGE Total memory available: 16777216 (0x01000000)
1STMEMUSAGE Total memory in use: 00450816 (0x0006E100)
1STMEMUSAGE Total memory free: 16326400 (0x00F91F00)
NULL
1STSEGTYPE Internal Memory
NULL segment start alloc end type size
1STSEGMENT 0x0808DA48 0x0814A0A8 0x0814A0A8 0x0815A0A8 0x01000040 0x00010000
1STSEGMENT 0x0808DB50 0x08131EB8 0x08131EB8 0x08141EB8 0x01000040 0x00010000
<< lines removed for clarity >>

IT(}i4 Javadump D`?V7(yVdTsD`M:

JVMDUMP006I Processing dump event "systhrow", detail "java/lang/OutOfMemoryError" - please wait.
JVMDUMP007I JVM Requesting Snap dump using ’Snap.20081017.104217.13161.0001.trc’
JVMDUMP010I Snap dump written to Snap.20081017.104217.13161.0001.trc
JVMDUMP007I JVM Requesting Heap dump using ’heapdump.20081017.104217.13161.0002.phd’
JVMDUMP010I Heap dump written to heapdump.20081017.104217.13161.0002.phd
JVMDUMP007I JVM Requesting Java dump using ’javacore.20081017.104217.13161.0003.txt’
JVMDUMP010I Java dump written to javacore.20081017.104217.13161.0003.txt
JVMDUMP013I Processed dump event "systhrow", detail "java/lang/OutOfMemoryError".

<< lines omitted... >>
09:42:17.563258000 *0xf2888e00 j9mm.101 Event J9AllocateIndexableObject() returning NULL! 80
bytes requested for object of class 0xf1632d80 from memory space ’Metronome’ id=0xf288b584
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NULL --------------------------------------------------------------
0SECTION CLASSES subcomponent dump routine
NULL =================================
<< lines omitted... >>
1CLTEXTCLLOD ClassLoader loaded classes
2CLTEXTCLLOAD Loader *System*(0xF182BB80)
<< lines omitted... >>
3CLTEXTCLASS [C(0xF1632D80)

Javadump PDE"7Oy"TDVdGkTV{}iZ}#Q (ID=0xF288B584) Px

P,"RCQDVd\s!(I`&D 1STHEAP P8>)G.xFVZ} 67108864 r

_.yxFVZ} 0x04000000,4 64 MB#

ZK>}P,'\DVd`TZQD\s!Os#g{&CLr&C4( 33 MB DT

s,G4B;=G9C -Xmx !nvsQs!#

|*#{Div1,'\DVd`TZQD\s!O!#bGr*,H0DVdQ+

QC!#Zb)ivB,B;=G9C Heapdump 4wiVdxVPTsDZf?#

Heapdump G;v9u~xFD~,dP|,yPTs0dTs`"s!M}CDPm#

k9C IBM Monitoring and Diagnostic Tools for Java - Memory Analyzer $_4V

v Heapdump,K$_ITS IBM Support Assistant (ISA) BX#

(}9C MDD4J,IT0k Heapdump "R=I\DCKs?QUdDTsDwa9#

K$_ITa)QPDTsDwVS<#}g,MDD4J ITT>;vS<Tj8hvI

ID9),"xvQP0 5 vnsDTsM|#!qwNS<+a)PX"z9)D]

wTsDTJD|`E"#

1!ivB,+zI%; Heapdump D~,dP|,yP RTSJ ZfUdPDyPT

s#(}9C|nP!n -Xdump:heap:request=multiple,ITkskT?vZfUd
4(;,D Heapdump#hz`v*",IT;liZX(ZfxrPVdDTsD/

O#zIT(}XF(dvPxvDD~{4j6 Heapdump:

IBM JVM \mZfD==

IBM JVM h*ZfTCZ`v;,Di~,|(`"Q`kDzk"Java Ts"Java

Q;M JNI Q;DZfxr#dPD;)ZfxrXkZ,xZfP#d{ZfxrI

TVN*O!Dxr"4S=;p#

/,0kD`MQ`kDzkf"Z/,0kD`DVNZfxrP#b)`x;=

.V=I4Zfxr(RAM `)M;AZfxr(ROM `)P#ZKP1,&CLr

JVMDUMP006I Processing Dump Event "uncaught", detail "java/lang/OutOfMemoryError" - Please Wait.
<< lines omitted... >>
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Default0809DCD8-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Default0809DCD8-0002.phd
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Immortal0809DCF4-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Immortal0809DCF4-0002.phd
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Scope0809DD10-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Scope0809DD10-0002.phd
<< lines omitted... >>
JVMDUMP013I Processed Dump Event "uncaught", detail "java/lang/OutOfMemoryError".
Exception in thread "RTJ Memory Consumer (thread_type=Realtime)" java.lang.OutOfMemoryError
at tests.com.ibm.jtc.ras.runnable.DepleteMemory.depleteMemory(DepleteMemory.java:57)

<< lines omitted... >>
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t/Zd,+T`_Y:fxPZf3d(+;X+d0k),Sx+d3d=,x

Zfxr#&CLr}Cb)`1,`_Y:fPD`T0Q`kDzk+3d=f

"w#`D ROM iI?VI`v}CKbv`DxL2m#`D RAM iI?VZ/

,0kD`WN; JVM }C1,Zbv`DVNZfxrP4(#`_Y:fPwv

`=(D AOT `kzk+4F=I4P/,zkZfxrP,bGr*,wvxL;

a2mKzk#"GS`_Y:fP0kD`k_Y:fD``F,;;} ROM `E

"Z/,0kD`DVNZfxrP4(#/,zIDzkk_Y:fD`D AOT z

kf"Z`,D/,zkZfxrP#

Z48( -Xrealtime !nDivBKP JVM 1,yP Java Ts<f"Zj<DQ

ZfP#g{9CK -Xrealtime !n,G49ITZ=v=SDZfxr(VpF*
@CZfMwCr^(Zf)PVdTs#

?v Java _LDQ;<ITgVNZfxr#?v_LD JNI Q;<<C,xDZf

xr#

*7(gNdC JVM,kZ9C -verbose:sizes !nDivBKP#K!n+r!v

Jmz\ms!DZfxrD`XE"#TZG,xZfxr,+r!;vv?,T

hv?Nh*vsCxr1q!DZf?#

TBG9C -Xrealtime -verbose:sizes !n1Ddv>}:

-Xmca32K RAM `Nv?
-Xmco128K ROM `Nv?
-Xms64M u<Zfs!
-Xgc:immortalMemorySize=16M @CZfUds!
-Xgc:scopedMemoryMaximumSize=8M wCr^(ZfUdnss!
-Xmx64M nsZf
-Xmso256K Yw53_LQ;s!
-Xiss2K Java _LQ;u<s!
-Xssi16K Java _LQ;v?
-Xss256K Java _LQ;nss!

K>}8> RAM `Nnu* 0,+y]h*T 32 KB i*v?vs#ROM `Nn

u* 0,"Ry]h*T 128 KB i*v?vs#zIT9C -Xmca M -Xmco !n4
XFb)s!#RAM `M ROM `Ny]h*vs,rKz(#;h*|Db)!n#

@CZfG,xxr,zI\h**d$HVdOsDUd#Z>}P,*@CZf

xr$HVdK 16 MB#g{z"T+ 16 MB TODTs4kK@CZfxr,G

4+SU= OutOfMemory l#,bGr*y](e,;aTKZfxrxP,xU/#

wCr^(ZfxrG,xD,Z>}P,*d$HVdK 8 MB#g{LrKPZd

Pm`&Zn/4,DwCr^(Zfxr,G4zI\h*8(OsDwCr^(

Zfxr#

9C admincache 5CLrIT7(9C`_Y:f1Zf3dxrDs!#TBG

admincache -Xrealtime -printStats -nologo |nDdvy>:

J9 Java™ admincache 1.0

Current statistics for cache "sharedcc_localuser":

base address = 0xA52B4000
end address = 0xA59B7000
allocation pointer = 0xA59B4000
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cache size = 7356040
free bytes = 330604
ROMClass bytes = 3798460
AOT bytes = 3101560
Data bytes = 3812
Metadata bytes = 121604
Metadata % used = 1%

# ROMClasses = 1044
# AOT Methods = 1652
# Classpaths = 2
# URLs = 1
# Tokens = 0
# Stale classes = 0
% Stale classes = 0%

Cache is 95% full

_Y:fs!8>UdPDZf3dxrTsZ 7 MB#ROM `M AOT VZ<CK

dPDs?VUd,|Gw9CKT`Z 3 MB DUd#

@CZfUdPD>} OutOfMemoryError
K>}5wgN6p@CZfUdPD OutOfMemoryError,"hvK$@KJbyh4

PD=h#

lU*"mw,Z@CZfxr id=0x809dd1c P,=v!MVdks'\:

Javadump mw@CZfUdQz:

NULL --------------------------------------------------------------
0SECTION MEMINFO subcomponent dump routine
NULL =================================
1STHEAPFREE Bytes of Heap Space Free: 3f0c000
1STHEAPALLOC Bytes of Heap Space Allocated: 4000000
1STHEAPFREE Bytes of Immortal Space Free: 0
1STHEAPALLOC Bytes of Immortal Space Allocated: 1000000
<< lines omitted... >>
1STSEGTYPE Object Memory
NULL segment start alloc end type bytes
1STSEGSUBTYPE Immortal Segment ID=0809DD1C
1STSEGMENT 0809D510 B279D008 B379D008 B379D008 00001008 1000000

MDD4J Vvmw,QVdG#sD LinkedList,rK9CK`1sH}DICZf#

(izns^HXuYZ@CZfxrPVdDTs},bGr*,53;aT@C

xrPDTsxP,xU/#n#{D@CZf9CG`0k,bGZ JVM M&CL

ru</Zdn#"zDP^n/#g{&CLr*0ks?D`r_Zd{=f9

C@CZf,G4IT9C -Xgc:immortalMemorySize=<size> !n4vs@CZfx
rDs!#@CZfxrD1!s!* 16 MB#

g{vs@CZfxrs!;\FY@CZf OutOfMemoryError D"z,kwiVx

Vd@C}]D#=,7(Gk`0k`X9Gkd{&CLrTs`X#

16:08:04.876087000 083d4000 j9mm.100 Event J9AllocateObject() returning NULL!
16 bytes requested for object of class 0x8110e60 from memory space ’Immortal’ id=0x809dd1c

16:08:04.876171000 083d4000 j9mm.100 Event J9AllocateObject() returning NULL!
32 bytes requested for object of class 0x81180f0 from memory space ’Immortal’ id=0x809dd1c
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wCr^(ZfUdPD>} OutOfMemoryError
K>}5wgN6pwCr^(ZfUdPD OutOfMemoryError,"hvK$@KJb

yh4PD=h#

(}9C|nP!n -Xdump:heap:request=multiple,kT?vZfUdzI;,D*
":

lU*"mw,ZwCr^(Zfxr id=0x809dd10 P,=vVdks'\:

Javadump mw,TZwCr^(Zfxr id=0x809dd10,VdDZfxrs!`1!,

;P 60 KB;ZbVivB,kZ&CLrzkPvswCr^(ZfxrDs!#

0SECTION MEMINFO subcomponent dump routine
NULL =================================
1STHEAPFREE Bytes of Heap Space Free: 3eb0000
1STHEAPALLOC Bytes of Heap Space Allocated: 4000000
1STHEAPFREE Bytes of Immortal Space Free: f47474
1STHEAPALLOC Bytes of Immortal Space Allocated: 1000000
1STHEAPFREE Bytes of Scoped Space ID=0809DD10 Free: eb00
1STHEAPALLOC Bytes of Scoped Space Allocated: eb00
.......
1STSEGTYPE Object Memory
NULL segment start alloc end type bytes
1STSEGSUBTYPE Scoped Segment ID=0809DD10
1STSEGMENT 0809D560 08416350 08424E50 08424E50 00002008 eb00
1STSEGSUBTYPE Immortal Segment ID=0809DCF4
1STSEGMENT 0809D4E8 B2857008 B3857008 B3857008 00001008 1000000

Z>} Javadump P,wCr^(Zfxr4p4GUD#bGr*,Javadump Z

OutOfMemoryError =o JVM 1zI,K1,wCrQKv";e}#zIT9C

-Xdump:java:events=throw,filter=java/lang/OutOfMemoryError |nP!nZJOc
zI Javadump#(}9CK!n,+}7(fwCr^(ZfxrPDICUd?#

mb,wCr^(ZfD\Ud2I\D!;ZbVivB,k9C

-Xgc:scopedMemoryMaximumSize=<size> |nP!nvswCr^(ZfxrDs!#

wCr^(ZfxrD1!s!* 8 MB#g{yPICZwCr^(ZfDUdC!,

G4z+ZXF(O4=;,D{";}g:

VMDUMP006I Processing Dump Event "uncaught", detail "java/lang/OutOfMemoryError" - Please Wait.
JVMDUMP007I JVM Requesting Snap Dump using ’/home/test/snap-0001.trc’
JVMDUMP010I Snap Dump written to /home/test/snap-0001.trc
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Default0809DCD8-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Default0809DCD8-0002.phd
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Immortal0809DCF4-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Immortal0809DCF4-0002.phd
JVMDUMP007I JVM Requesting Heap Dump using ’/home/test/heapdump-Scope0809DD10-0002.phd’
JVMDUMP010I Heap Dump written to /home/test/heapdump-Scope0809DD10-0002.phd
JVMDUMP007I JVM Requesting Java Dump using ’/home/test/javacore-0003.txt’
JVMDUMP010I Java Dump written to /home/test/javacore-0003.txt
JVMDUMP013I Processed Dump Event "uncaught", detail "java/lang/OutOfMemoryError".
Exception in thread "RTJ Memory Consumer (thread_type=Realtime)" java.lang.OutOfMemoryError

at tests.com.ibm.jtc.ras.runnable.DepleteMemory.depleteMemory(DepleteMemory.java:57)
at tests.com.ibm.jtc.ras.runnable.DepleteMemory.run(DepleteMemory.java:26)

<< lines omitted... >>

16:14:45.887176823 08480900 j9mm.100 Event J9AllocateObject() returning NULL!
16 bytes requested for object of class 0x8110e38 from memory space ’Scoped’ id=0x809dd10

16:14:45.887252747 08480900 j9mm.100 Event J9AllocateObject() returning NULL!
32 bytes requested for object of class 0x81180c8 from memory space ’Scoped’ id=0x809dd10
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oO`vQPDJb

zIT+ Javadump Pa)DX76'k Heapdump PD<CE"dO9C,TozV

v`v RTSJ ZfxrPD OutOfMemoryError#

ZTB Javadump P,@CN6'G 0xB281C008 = 0xB381C008,}#QN6'G

0xB381D008 = 0xB781D008:

0SECTION MEMINFO subcomponent dump routine
NULL =================================
1STHEAPFREE Bytes of Heap Space Free: 58000
1STHEAPALLOC Bytes of Heap Space Allocated: 4000000
1STHEAPFREE Bytes of Immortal Space Free: b319d8
1STHEAPALLOC Bytes of Immortal Space Allocated: 1000000
NULL
1STSEGTYPE Internal Memory
<< lines omitted... >>
1STSEGTYPE Object Memory
NULL segment start alloc end type bytes
1STSEGSUBTYPE Immortal Segment ID=0809C68C
1STSEGMENT 0809BE80 B281C008 B381C008 B381C008 00001008 1000000
1STSEGSUBTYPE Heap Segment ID=0809C670
1STSEGMENT 0809BE08 B381D008 B781D008 B781D008 00000009 4000000
NULL
1STSEGTYPE Class Memory
NULL segment start alloc end type bytes
1STSEGMENT 08158154 083FFD68 083FFEF0 08407D68 00010040 8004

Heapdump G;v9u~xFD~,dP|,yPTs0dTs`"s!M}CDPm#

k9C IBM Monitoring and Diagnostic Tools for Java - Memory Analyzer $_4V

v Heapdump,K$_ITS IBM Support Assistant (ISA) BX#

zIT9C MDD4J P>DTsZf;C47(TsyZDZfUd#0xB28nnnnn 6

'ZDX7&Z@CZfxr#0xB61nnnnn 6'ZDX7&Z}#QP#

\bZf96

,xXUw;&m@CrhCKwCrDZfxr#g{G@CZf,G4+vZ JVM

Kv1MEZf#hCKwCrDZfxr+vZd}CF}o=c.sCTME#

b)OBDPKPD$ZKPNqXk(}gBD==`4:NqQn>s,;YS

@CZfxrPVd|`DZf#

SX`9CY?D@CZf#Z5173P;aTb)`xP,xXU#by,&C

Lr;h*DSX`I\a<B&CLr9C,}X*?D@CZf#

Exception in thread "main" java.lang.OutOfMemoryError: Creating (LTMemory) Scoped memory # 0 size=16777216
at javax.realtime.MemoryArea.create(MemoryArea.java:808)
at javax.realtime.MemoryArea.create(MemoryArea.java:798)
at javax.realtime.ScopedMemory.create(ScopedMemory.java:1359)
at javax.realtime.ScopedMemory.create(ScopedMemory.java:1351)
at javax.realtime.ScopedMemory.initialize(ScopedMemory.java:1705)
at javax.realtime.ScopedMemory.<init>(ScopedMemory.java:216)
at javax.realtime.ScopedMemory.<init>(ScopedMemory.java:164)
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g{zD&CLr|,CZ5) Serializable SZD`,kw{u<@CZfs!T+

yzI`D<C?FcZZ#?v9l=(TZ?v`<P;vyzITs,q=*

“GeneratedSerializationConstructorAccessorXXX”(dP XXX G;v}V),CTsZ

WNxPrP/10k@CZf#

k\b9C@CZf,r*^(TS@CZfZVdDTsxP,xXU#g{@C

Zfxr;v;G<{9C,k<GZ@CZfPtCTsX#

(}oT&\~XDZfVd

ZhCKwCrDr@CZfOBDP,k\b9Cd?N}oT&\,r*b)=

(aVd~XDZf#

d?N} (vararg)

Java oT(}+d?N}w*}i+]==(45)b)d?N}#`kw(}4("

u</}i4r/d?N}=(DwC#

Z@CrhCKwCrDZfOBDPwCd?N}=(I\ap'Zf#kpZh

CKwCrDr@CZfOBDP9Cd?N}#kD*T=4(}i"9C|4z

fd?N}#

TB=v>}T>KC4wCd?N}=(D=VH'==:

public class VarargEx {

public static void main(String[] args) {
System.out.println("Sum: "+ sum(1.0, 2.0 , 3.0, 4.0));

}
static double sum(double... params) {

double total=0.0;

for(double num : params) {
total += num;

}

return total;
}

}

public class VarargEx {

public static void main(String[] args) {
double array[] = new double[4];

array[0] = 1.0; array[1] = 2.0; array[2] = 3.0; array[3] = 4.0;
System.out.println("Sum: " + sum(array));

}

static double sum(double... params) {
double total=0.0;

for(double num : params) {
total += num;

}

return total;
}

}
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Z~v>}*W!==#r*+}iVdZzkPdCIS,"RKVdIT(r=

X(ZfxrP#

V{."C

(}9C java.lang.StringBuilder TsrVPV{.mSZ],5VzI|$V{.DY

w,xbh*ZfVd#

T/0d

T/0df04(TsT|,y>`M,xbh*ZfVd#

gZfOBD9C4d
g{QZhCKwCrDZfxrP9( constructor Ts,G4;\Z,;wCrr;

vZ?wCrP9CCTs#Z@C"Qrb?wCrZfOBDP9CC construc-

tor TsDNN"T<+'\#

gZfOBD"z4d1WvDl#+`FZTBdv:

Exception in thread "NoHeapRealtimeThread-14" javax.realtime.IllegalAssignmentError
at java.lang.reflect.Constructor$1.<init>(Constructor.java:570)
at java.lang.reflect.Constructor.acquireConstructorAccessor(Constructor.java:568)
at java.lang.reflect.Constructor.newInstance(Constructor.java:521)
at testMain$TestRunnable$1.run(testMain.java:40)
at javax.realtime.MemoryArea.activateNewArea(MemoryArea.java:597)
at javax.realtime.MemoryArea.doExecuteInArea(MemoryArea.java:612)
at javax.realtime.ImmortalMemory.executeInArea(ImmortalMemory.java:77)
at testMain$TestRunnable.allocate(testMain.java:36)
at testMain$TestRunnable.run(testMain.java:12)
at java.lang.Thread.run(Thread.java:875)
at javax.realtime.ScopedMemory.runEnterLogic(ScopedMemory.java:280)
at javax.realtime.MemoryArea.enter(MemoryArea.java:159)
at javax.realtime.ScopedMemory.enterAreaWithCleanup(ScopedMemory.java:194)
at javax.realtime.ScopedMemory.enter(ScopedMemory.java:186)
at javax.realtime.RealtimeThread.runImpl(RealtimeThread.java:1824)

(}Z constructor TsyVd=DwCrP9CCTs,ITTC^FxPd(#

ZwCrZfxrP9CZ?`
ZwCrZfxrOBDP9CZ?`1,g{b?MZ?Ts;Z;,DZfxr

P,G45}/Z?`Ts1kqb!D#g{Z?Ts;\f"Tb?TsD}

C,G4 IllegalAssignmentError +zzZ`kwzIDzk(dZ-<4zkP;I

{)#

Z?`TsXk\;f"Tdb?`TsD~=}C#g{}C%4 RTSJ Zf}Cf

r,G4+zI IllegalAssignmentError#

s`}Z?`(|(>XMd{Z?`)+|,;v`kwzI(OI)DG2,V

N,CZJ(bUDb?`D5}#(;}bG1Z?`5};|,bUb?Ts

(g2,u</LriP5}/Dd{`Ts)1#Z?TsDOIVN+|,Tb

?TsD}C#bI`kwxP5),?DG=c Java Lr19C#CVNZ-<4

zkP;I{,+IT9C2,6W`(xPI{}C)4`4`FDzk#g{~

=}C%4 RTSJ Zfxrfr,+Wv IllegalAssignmentError,19lKZ?Ts1,

d"Tf"Tb?TsD}C#
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;civB,9CZ?`1;\%4 RTSJ Zf}Cfr#g{TX*b?TsD}C

%4K RTSJ Zf}Cfr,G4^(4(Z?Ts#Cfrb*Vd=@CZfrQ

PDZ?Ts;\_PTwCrZfPb?TsD}C#wCrZfPDZ?TsI

T_PTwCrZfPb?TsD}C,+Gb?TsXkS,;wCrZfxrr

b?wCrZfxrxPVd#

P=Vd(=(,|(:

v 9C2,6W`4{}~=}C

v !qOJDZfxr,7#Z?Mb?TsX5;a%4Zfxr}C^F

9CoO$_

P`VICZozoO IBM WebSphere Real Time for RT Linux JVM JbDoO$

_#

IBM SDK for Java 7 a)K`VoO$_,b)$_ICZoO IBM WebSphere Real

Time for RT Linux JVM DJb#>?Vi\ICD$_,"a)XZgN9Cb)$

_D|`E"D4S#

Z9C SDK oO$_1P;v*chwG#ZwC51 JVM 1,k9CTB!n:

java -Xrealtime

Z*51 JVM KPoO$_1Xk9CC!n#}g,*T> IBM WebSphere Real

Time for RT Linux JVM DQ"a*"zmxL,kdk:

java -Xrealtime -Xdump:what

K&w*9dE"a)KXZT IBM WebSphere Real Time for RT Linux 9Cb)$

_DNNd{nl,9;pa)KC4ozzxPoODy>dv#

*i4 IBM SDK for Java 7 yzIDoOE"D**,kCJ Summary of diagnos-

tic information#

9C IBM Monitoring and Diagnostic Tools for Java
IBM a)K$_MD54ozzKb"`SMoO9C IBM JRE D&CLrPDJ

b#

TBGICD$_:

v KP4vPD

v ,xXUMZfIS/w

v ;%=oO}]J4\mw

v ZfVvw

,xXUMZfIS/w

,xXUMZfIS/w (GCMV) ozzKb Java &CLrDZf9C",xXUP

*T0T\#

GCMV bvMfF4T;,`MU>D}],|(TB`M:

v j8,xXUU>#
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v zY,xXUU>,(}9C -Xtgc N}zI#

v >zZfU>,(}9C ps"svmon r perfmon 53|nzI#

C$_PzZoOJb(}gZf9))"VvwVISq=D}]T0a)wE(

i#

GCMV GT IBM Support Assistant (ISA) =Si~DN=a)D#PXC=Si~D

20MkEE",kND:http://www.ibm.com/developerworks/java/jdk/tools/gcmv/#

IBM E"PDa)KPX GCMV Dx;=E"#

KP4vPD

“KP4vPD”GCZ`S}ZKPD Java ibz (JVM) 4,DoO$_#

K$_;VI=v?V4a):

v IS}ZKPD&CLrPU/}]D Health Center zmLr#

v a,S=zmLrDyZ Eclipse DM'z#M'zIbM}],9\a)Ia_\

`X&CLrT\D(i#

KP4vPDGT IBM Support Assistant (ISA) =Si~DN=a)D#PXC=Si

~D20MkEE",kND:http://www.ibm.com/developerworks/java/jdk/tools/

healthcenter/#

IBM E"PDa)KPXKP4vPDDx;=E"#

;%=oO}]J4\mw

;%=oO}]J4\mw (IDDE) G*"i4w(jdmpview |n)DyZ GUI Df

z=(# IDDE a)D&\k*"i4w`,,+9_PnbD'V&\,}g#f|

ndvD&\#

9C IDDE IT|aIX/@Mli JVM zID*"D~#Z IDDE P,zITZ

wiU>Pdk|n4/@*"D~#wiU>a)D'V|(TBn:

v |noz

v T/jID>M3)N},}g`{

v #f|nMdvD&\,zfsIT+d"Mxd{K

v ;vT>DD>MJbjG

v mSvK"MD&\

v IDDE P'V9C Memory Analyzer

IDDE GT IBM Support Assistant (ISA) =Si~DN=a)D#PXC=Si~D2

0MkEE",kND developerWorks® OD IDDEEv#

IBME"PDa)Kk IDDE PXD|`E"#

ZfVvw

ZfVvwozzVv9CYw536p*"M“IF2Q*" (PHD)”D Java Q#

C$_ITVv|,OYrTsD*",Sxa)TBE":

v TsD#ts!#
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v h9,xXUwXUTsDxL#

v T/X!IID9)D(f#

C$_yZ Eclipse Memory Analyzer (MAT) n?,"R9C IBM Diagnostic Tool

Framework for Java (DTFJ) &\?~TtCT IBM JVM P*"D&m#

ZfVvwGT IBM Support Assistant (ISA) =Si~DN=a)D#PXC=Si~

D20MkEE",kND:http://www.ibm.com/developerworks/java/jdk/tools/

memoryanalyzer/#

IBM E"PDa)KPXZfVvwDx;=E"#

9C*"zmLr

Z JVM u</ZdhC*"zmLr#b9z\;9CZ JVM P"zDB~,}g,

,xXU"_Lt/r JVM U94t/*"rt/b?$_#

6IBM SDK for Java V7 C'8O7|,PX*"zmLrDPC8<,|(:

v 9C -Xdump !n

v *"zmLr

v *"B~

v T*"zmLrD_6XF

v *"zmLrnF

v 1!*"zmLr

v }%*"zmLr

v *"zmLr73d?

v EE3d

v *"zmLr1!;C

zITZK&iRE":IBM SDK for Java 7 - 9C*"zmLr#

K&* IBM WebSphere Real Time for RT Linux a)K9dE":

*"B~

*"zmLrI JVM YwZd"zDB~%"#TZ IBM WebSphere Real Time for

RT Linux,}B~D1!5* 5 Ak#

I}K3)B~4a_dvD`XT#kND Z 1063D:filter !n;Tq!|`E

"#

":60M)9B~10;aZ WebSphere Real Time P"z#`;Z@CZfP,

;\TdxP60#

":gpf M abort B~;\%"Q*""<8Q (request=prepwalk) r9uQ

(request=compact)#

BmT>KICw*"zmLr%"wDB~:
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B~ %"u~... }KYw

gpf "z;c#$JO (GPF) #

user JVM SYw53U= SIGQUIT EE#

abort JVM SYw53U= SIGABRT EE#

vmstart ibzQt/#

vmstop ibzQ#9# }KKvk;}g,filter=#129..#192#-

42#255

load Q0k`# }K`{;}g,filter=java/lang/String

unload Q60`#

throw Wvl## }Kl#`{;}g,filter=java/lang/

OutOfMem*

catch 6q=l## }Kl#`{;}g,filter=*Memory*

uncaught &CLr46q= Java l## }Kl#`{;}g,filter=*MemoryError

systhrow Java l#+I JVM Wv#bk“throw”B~;,,r*

|vkTZ JVM Z?lb=Dmsu~%"#

}Kl#`{;}g,filter=java/lang/

OutOfMem*

thrstart t/KB_L#

blocked _L;h9#

thrstop _L#9#

fullgc t/K,xU/-7#

slow _Ll&Z? JVM ksD1d,} 5ms# |D;S*B~\}D1d?;}g,g{_L

l&Z? JVM ksD1d,} 300ms,G4+

%" filter=#300ms#

allocation * Java TsVdKkx(}Kwf6`%dDs! }KTss!;XkQa)}Kw#}g,

filter=#5m +ZsZ 5 Mb DTsO%"#2'

V9C6';}g,filter=#256k..512k +Zs

!iZ 256 Kb = 512 Kb .dDTsO%"#

traceassert JVM P"zZ?ms ;JC#

corruptcache JVM "V2m`_Y:fQp5# ;JC#

filter !n
3) JVM B~Z&CLrDz|\ZPIvVO'N#*"zmLrI9C}KwM

6'4\bzI}`D*"#

(d{

I(}vZ}KwD*7ra29CGE4Zl#B~}KwP9C(d{#TB|

n^',r*Z~vGE;Za2&:

-Xdump:java:events=vmstop,filter=*InvalidArgumentException#*.myVirtualMethod

*K9K}KwP',Xk+d|D*:

-Xdump:java:events=vmstop,filter=*InvalidArgumentException#MyApplication.*

`0kMl#B~

IT(} Java `{4}K`0k (load) Ml#(throw"catch"uncaught M systhrow)

B~:
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-Xdump:java:events=throw,filter=java/lang/OutOfMem*
-Xdump:java:events=throw,filter=*MemoryError
-Xdump:java:events=throw,filter=*Memory*

zIT(} Java =({F4}K throw"uncaught M systhrow l#B~:

-Xdump:java:events=throw,filter=ExceptionClassName[#ThrowingClassName.
throwingMethodName[#stackFrameOffset]]

I!?V+T>Z=(EP#

zIT(} Java =({F4}K6ql#B~:

-Xdump:java:events=catch,filter=ExceptionClassName[#CatchingClassName.
catchingMethodName]

I!?V+T>Z=(EP#

vmstop B~

IT(}9C;vr`vKvk4}K JVM XUB~:

-Xdump:java:events=vmstop,filter=#129..192#-42#255

}B~

zIT}K}B~T|D1!5* 5ms D1dP5:

-Xdump:java:events=slow,filter=#300ms

;\+}KwhC*}Z1!1dD1d#

VdB~

zXk}KVdB~T8(<B%"DTss!#zIT+}Kws!SchC* 32 ;

=(O 32 ;8kDns5,r 64 ;=(O 64 ;8kDns5#+OMD}Kw5

hC*c+ZyPVdO%"*"#

}g,*Zs!sZ 5 Mb DVdO%"*",k9C:

-Xdump:stack:events=allocation,filter=#5m

*Zs!iZ 256Kb = 512Kb .dDVdO%"*",k9C:

-Xdump:stack:events=allocation,filter=#256k..512k

d{B~

g{+}Kw&CZ;'V}KDB~,+vT}Kw#

ks!n

Zt/*"zmLr.0,9Cks!n4*s JVM T4,xP<8#TZ IBM

WebSphere Real Time for RT Linux 9PnbDks!n:multiple#

BmPPvKIC!n:

!n5 hv

exclusive ksT JVM D%bf!#

compact KP,xXU#K!n+ZzI*".0SQP}%yP^(CJDTs#
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!n5 hv

prepwalk <8*F/DQ#9CK!n1,9Xk8( exclusive#

serial ZjIK*".0,]Rd{*"#

multiple *?v RTSJ ZfxrzI%vQ*"#

preempt &CZ Java *"zmLr,"XFGq?FTXH<KxLPD>X_LTU

/Q;zY#g{48(K!n,G4vZ Javadump PU/ Java Q;zY#

}g,Javadump Dks!nD1!hCG request=exclusive+preempt#*|DhCT

9zI Javadump 1;@<_L4U/>zQ;zY,k9CTB!n:

-Xdump:java:request=exclusive

;cxT,1!ks!nMQc;#

zIT9C + 48(`vks!n#}g:

-Xdump:heap:request=exclusive+compact+prepwalk

9C Javadump
Javadump zIDD~|,k JVM T0Z4PZdD3vc6qD Java &CLr`X

DE"#}g,KE"I\kYw53"&CLr73"_L"Q;"x(MZfP

X#

6IBM SDK for Java V7 C'8O7|,PX Javadump DPC8<,|(:

v tC Javadump

v %" Javadump

v bM Javadump

v 73d?M Javadump

zITZK&iRE":IBM SDK for Java 7 - 9C Javadump#

TBwbPa)K IBM WebSphere Real Time for RT Linux D9dE"My>dv#

f"\m (MEMINFO)
MEMINFO ?Va)KPX Memory Manager DE",|(Q"@CMwCrZfxr#

Javadump D MEMINFO ?VT>KPX Memory Manager DE"#kND9C Metro-

nome ,xXUw,q!PX Memory Manager i~$w==Dj8E"#

b?VD Javadump a)K;,f"\m5,|(:

v ICZf?

v Q9CZf?

v QD10s!

v @CZfxrD10s!

v wCrZfxrD10s!

>?V9|,,xXUz7}]#b)}]T>*zYcrP,?;v<xP1dA

G,n|DzYcEZn0f#
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Ij< JVM zID Javadump |,“GC History”?V#CE";a|,Z9C51 JVM

1zID Javadump P#9C -verbose:gc !nr JVM lUzYq!PX GC P*

DE"#kNDZ 1243D:9C verbose:gc E";M6IBM SDK for Java V7 C'

8O7DQzmLr?VTq!|`j8E"#

g{}ZKP9CwCrZfDLr,"RWv OutOfMemoryError,G4 Javadump P

yPD3)ZfxI\*U#16WZm;vwCrZDwCrZf;c1,ZzI

Javadump 1I\a>}Z?wCr#*q!Wv OutOfMemoryError 1kZfx4,

`XDE",k9CTB|nP!nKPLr:

-Xdump:java:events=throw,filter=java/lang/OutOfMemoryError,range=1..1

C|naZWv OutOfMemoryError 1zIm;v Javadump,x;GZTslb=4

6qDl#1#ZK Javadump P,IT4=Wv OutOfMemoryError 1&Zn/4,

DyPZfx,|(NNZ?wCr#PX9C -Xdump !nDx;=E",kND
6IBM SDK for Java V7 C'8O7#

Z Javadump P,VNG Java KP1*9Cs?ZfDNqVdDZfi#>}Nq

|(:

v ,$ JIT _Y:f

v f" Java `

Java KP1739aVdd{>zZf,b)Zf4Z MEMINFO ?VPPv#Java K

P1VNy9CZf\?";X;zm Java KP1Dj+Zf<C?#Java KP1V

NIVN}]a9M`XD>zZfi9I#

TB>}T>K;)dMdv#yP5<T.yxF5N=a)#MEMINFO ?VDPj

bD,egB:

v TsZf?V (HEAPTYPE):

id UdrxrDj6#

start QDKxrD*<X7#

end QDKxrDaxX7#

size QDKxrDs!#

space/region
TZv|, id M{FDP,KPT>KZfUdD{F#d{ivB,PT

>KZfUdD{F,sfG|,ZCZfUdPDX(xrD{F#

v Z?Zf?V (SEGTYPE),|(`Zf"JIT zk_Y:fM JIT }]_Y:f:

segment
VNXF}]a9DX7#

start >zZfVND*<X7#

alloc >zZfVNPD10VdX7#

end >zZfVNDaxX7#

type Z?;VN,hv>zZfVNDXw#

size >zZfVNDs!#

0SECTION MEMINFO subcomponent dump routine
NULL =================================
NULL
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1STHEAPTYPE Object Memory
NULL id start end size space/region
1STHEAPSPACE 0x00497030 -- -- -- Generational
1STHEAPREGION 0x004A24F0 0x02850000 0x05850000 0x03000000 Generational/Tenured Region
1STHEAPREGION 0x004A2468 0x05850000 0x06050000 0x00800000 Generational/Nursery Region
1STHEAPREGION 0x004A23E0 0x06050000 0x06850000 0x00800000 Generational/Nursery Region
NULL
1STHEAPTOTAL Total memory: 67108864 (0x04000000)
1STHEAPINUSE Total memory in use: 33973024 (0x02066320)
1STHEAPFREE Total memory free: 33135840 (0x01F99CE0)
NULL
1STSEGTYPE Internal Memory
NULL segment start alloc end type size
1STSEGMENT 0x073DFC9C 0x0761B090 0x0761B090 0x0762B090 0x01000040 0x00010000

(lines removed for clarity)
1STSEGMENT 0x00497238 0x004FA220 0x004FA220 0x0050A220 0x00800040 0x00010000
NULL
1STSEGTOTAL Total memory: 873412 (0x000D53C4)
1STSEGINUSE Total memory in use: 0 (0x00000000)
1STSEGFREE Total memory free: 873412 (0x000D53C4)
NULL
1STSEGTYPE Class Memory
NULL segment start alloc end type size
1STSEGMENT 0x0731C858 0x0745C098 0x07464098 0x07464098 0x00010040 0x00008000

(lines removed for clarity)
1STSEGMENT 0x00498470 0x070079C8 0x07026DC0 0x070279C8 0x00020040 0x00020000
NULL
1STSEGTOTAL Total memory: 2067100 (0x001F8A9C)
1STSEGINUSE Total memory in use: 1839596 (0x001C11EC)
1STSEGFREE Total memory free: 227504 (0x000378B0)
NULL
1STSEGTYPE JIT Code Cache
NULL segment start alloc end type size
1STSEGMENT 0x004F9168 0x06960000 0x069E0000 0x069E0000 0x00000068 0x00080000
NULL
1STSEGTOTAL Total memory: 524288 (0x00080000)
1STSEGINUSE Total memory in use: 524288 (0x00080000)
1STSEGFREE Total memory free: 0 (0x00000000)
NULL
1STSEGTYPE JIT Data Cache
NULL segment start alloc end type size
1STSEGMENT 0x004F92E0 0x06A60038 0x06A6839C 0x06AE0038 0x00000048 0x00080000
NULL
1STSEGTOTAL Total memory: 524288 (0x00080000)
1STSEGINUSE Total memory in use: 33636 (0x00008364)
1STSEGFREE Total memory free: 490652 (0x00077C9C)
NULL
1STGCHTYPE GC History
3STHSTTYPE 15:18:14:901108829 GMT j9mm.134 - Allocation failure end: newspace=7356368/8388608
oldspace=32038168/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:901104380 GMT j9mm.470 - Allocation failure cycle end: newspace=7356416/8388608
oldspace=32038168/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:901097193 GMT j9mm.65 - LocalGC end: rememberedsetoverflow=0
causedrememberedsetoverflow=0 scancacheoverflow=0 failedflipcount=0 failedflipbytes=0 failedtenurecount=0
failedtenurebytes=0 flipcount=11454 flipbytes=991056 newspace=7356416/8388608 oldspace=32038168/50331648
loa=3523072/3523072 tenureage=1
3STHSTTYPE 15:18:14:901081108 GMT j9mm.140 - Tilt ratio: 50
3STHSTTYPE 15:18:14:893358658 GMT j9mm.64 - LocalGC start: globalcount=3 scavengecount=24 weakrefs=0
soft=0 phantom=0 finalizers=0
3STHSTTYPE 15:18:14:893354551 GMT j9mm.63 - Set scavenger backout flag=false
3STHSTTYPE 15:18:14:893348733 GMT j9mm.135 - Exclusive access: exclusiveaccessms=0.002
meanexclusiveaccessms=0.002 threads=0 lastthreadtid=0x00495F00 beatenbyotherthread=0
3STHSTTYPE 15:18:14:893348391 GMT j9mm.469 - Allocation failure cycle start: newspace=0/8388608
oldspace=38199368/50331648 loa=3523072/3523072 requestedbytes=48
3STHSTTYPE 15:18:14:893347364 GMT j9mm.133 - Allocation failure start: newspace=0/8388608
oldspace=38199368/50331648 loa=3523072/3523072 requestedbytes=48
3STHSTTYPE 15:18:14:866523613 GMT j9mm.134 - Allocation failure end: newspace=2359064/8388608
oldspace=38199368/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:866519507 GMT j9mm.470 - Allocation failure cycle end: newspace=2359296/8388608
oldspace=38199368/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:866513004 GMT j9mm.65 - LocalGC end: rememberedsetoverflow=0
causedrememberedsetoverflow=0 scancacheoverflow=0 failedflipcount=5056 failedflipbytes=445632
failedtenurecount=0 failedtenurebytes=0 flipcount=9212 flipbytes=6017148 newspace=2359296/8388608
oldspace=38199368/50331648 loa=3523072/3523072 tenureage=1
3STHSTTYPE 15:18:14:866493839 GMT j9mm.140 - Tilt ratio: 64
3STHSTTYPE 15:18:14:859814852 GMT j9mm.64 - LocalGC start: globalcount=3 scavengecount=23 weakrefs=0
soft=0 phantom=0 finalizers=0
3STHSTTYPE 15:18:14:859808692 GMT j9mm.63 - Set scavenger backout flag=false
3STHSTTYPE 15:18:14:859801848 GMT j9mm.135 - Exclusive access: exclusiveaccessms=0.004
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meanexclusiveaccessms=0.004 threads=0 lastthreadtid=0x00495F00 beatenbyotherthread=0
3STHSTTYPE 15:18:14:859801163 GMT j9mm.469 - Allocation failure cycle start: newspace=0/10747904
oldspace=38985800/50331648 loa=3523072/3523072 requestedbytes=232
3STHSTTYPE 15:18:14:859800479 GMT j9mm.133 - Allocation failure start: newspace=0/10747904
oldspace=38985800/50331648 loa=3523072/3523072 requestedbytes=232
3STHSTTYPE 15:18:14:652219028 GMT j9mm.134 - Allocation failure end: newspace=2868224/10747904
oldspace=38985800/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:650796714 GMT j9mm.470 - Allocation failure cycle end: newspace=2868224/10747904
oldspace=38985800/50331648 loa=3523072/3523072
3STHSTTYPE 15:18:14:650792607 GMT j9mm.475 - GlobalGC end: workstackoverflow=0 overflowcount=0
memory=41854024/61079552
3STHSTTYPE 15:18:14:650784052 GMT j9mm.90 - GlobalGC collect complete
3STHSTTYPE 15:18:14:650780971 GMT j9mm.57 - Sweep end
3STHSTTYPE 15:18:14:650611567 GMT j9mm.56 - Sweep start
3STHSTTYPE 15:18:14:650610540 GMT j9mm.55 - Mark end
3STHSTTYPE 15:18:14:645222792 GMT j9mm.54 - Mark start
3STHSTTYPE 15:18:14:645216632 GMT j9mm.474 - GlobalGC start: globalcount=2

(lines removed for clarity)
NULL
NULL ------------------------------------------------------------------------

_LMQ;zY (THREADS)
TZ&CLr1xT,Java *"nPCD?V.;G THREADS Z#CZT> Java _

L">z_LMQ;zYDPm#TZ IBM WebSphere Real Time for RT Linux,9

aT>51_LMGQ51_L#

Java _LIYw53D>z_L4P#?v_LCngTBDPm>:

"main" J9VMThread:0x41D11D00, j9thread_t:0x003C65D8, java/lang/Thread:0x40BD6070, state:CW, prio=5
(native thread ID:0xA98, native priority:0x5, native policy:UNKNOWN)
Java callstack:
at java/lang/Thread.sleep(Native Method)
at java/lang/Thread.sleep(Thread.java:862)
at mySleep.main(mySleep.java:31)

9C ps |n1,Java _L{FZYw53PGI{D#|`XZ9C ps |nDE
",kNDZ 903D:#CwT=(;#

Z;PPDtT|( JVM _La9M Java _LTsD_L{F"X7,T0_L4

,M Java _LEH6#Z~PPDtT|(>zYw53_Lj6">zYw53_

LEH6M>zYw53wH_T#

_L{FIZTB}V==PI{:

v PvZ javacore D~P#"GyP_L<aPvZ javacore D~P#

v 9C ps |nPvYw53PD_L1#

v 9C java.lang.Thread.getName() =(1#

Bma)KPX IBM WebSphere Real Time for RT Linux _L{FDE"#

m 13. IBM WebSphere Real Time for RT Linux PD_L{F

_Lj8E" _L{F

I,xXU#i9CDZ? JVM _L,CZV

II(z_L4PDTsnU/#

Finalizer master

I,xXUw9CD/(_L# GC Alarm

CZ,xXUDSt_L# GC Slave

I41`kw#i9CDZ? JVM _L,CZ

T&CLrP=(D9CivxPIy#

IProfiler
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m 13. IBM WebSphere Real Time for RT Linux PD_L{F (x)

_Lj8E" _L{F

I VM 9CD_L,CZ\m&CLrU=D

EE,x^[EEIZ?9Gb?zI#

Signal Reporter

CZ`k Java zkDZ? JVM _L# JIT Compilation Thread

CZJm+ JVMTI zmLr=S=KPPD

JVM DZ? JVM _L#

Attach API wait loop

Z Java zkP4(D51_L (javax.realtime.RealtimeThread) D1!{F*

RTThread-x,dP“x”G_L`E#

GQ51_LD1!{F* NHRTThread-x,dP“x”G_L`E#

Java _LEH6ay]=(3dAYw53EH65#OsD Java _LEH65mw

C_L_PO_DEH6#;T.,C_LaHMEH6_L|51XKP#*q!

bgNT Java _L"51_LM^Q51_Lzz0lDx;=j8E",kNDZ

113D:EH63dMLP;#

4,5ITG:

v R - IKP - u~zc1,C_L+KP#

v CW - H}u~ - C_L}ZH}#}g,IZ:

– wCK sleep()

– kT I/O Qh9KC_L

– wCK wait() =(,TH}(*`Sw

– C_L(} join() wC}Zkm;v_L,=

v S – Q]R – C_LQ;m;v_L]R#

v Z – )@ – C_LQ;ax#

v P – #E – C_LQrBD"" API (java.util.concurrent) x;#E#

v B – Qh{ – C_L}ZH}q!d{Ts105PDx#

g{3v_LQ#"rQh{,rdvP|,kTC_LD;P,T 3XMTHREADBLOCK *

<,PvC_L*H}DJ4,T0105PCJ4D_L(g{I\)#PX|`

E",kND6IBM SDK for Java V7 C'8O7PXZQh{_LDwb#

1zt/ Javadump Tq!oOE"1,JVM aZzI javacore .0#Y Java _L#

TITLE ?VD 1TIPREPSTATE PPaT> exclusive_vm_access D<84,#

1TIPREPSTATE Prep State: 0x4 (exclusive_vm_access)

1%" javacore 1KP Java zkD_L?0&Z CW(u~H})4,#

3XMTHREADINFO "main" J9VMThread:0x41481900, j9thread_t:0x002A54A4, java/lang/Thread:0x004316B8,
state:CW, prio=5
3XMTHREADINFO1 (native thread ID:0x904, native priority:0x5, native policy:UNKNOWN)
3XMTHREADINFO3 Java callstack:
4XESTACKTRACE at java/lang/String.getChars(String.java:667)
4XESTACKTRACE at java/lang/StringBuilder.append(StringBuilder.java:207)

javacore LOCKS ?VT>Kb)_L}ZZ? JVM x(PH}#

112 IBM WebSphere Real Time for RT Linux: C'8O



2LKREGMON Thread public flags mutex lock (0x002A5234): <unowned>
3LKNOTIFYQ Waiting to be notified:
3LKWAITNOTIFY "main" (0x41481900)

9C Heapdump
uo Heapdump hvK IBM Virtual Machine for Java zF,CzFzI Java QO

yPn/TsD*",4,}ZKPD Java &CLr9CDG)n/Ts#

6IBM SDK for Java V7 C'8O7|,PX Heapdump DPC8<,|(:

v q! Heapdump

v CZ&m Heapdump D$_

v 9C -Xverbose:gc 4q!QE"

v 73d?M Heapdump

v D>(-d)Heapdump D~q=

v IF2Q*" (PHD) D~q=

zITZK&iRE":IBM SDK for Java 7 - 9C Heapdump#

IBM WebSphere Real Time for RT Linux D9dE":

*51 JVM tC`v Heapdump
1!ivB,zID Heapdump G%vD~,|,PXyPZfxr(QZf"@CZ

fMwCrZf)PyP Java TsDE"#zI`v*"Dw*-r,G*KIT9

C;h*^DD+3 Heapdump $_4Vv?v@"DQxr#

XZKNq

1!ivB,Heapdump |, JVM Zfxr(QZf";`ZfMwCrZf)Py

PTsD`XE"#(}9C request=multiple !nk -Xdump:heap,zITq!;
,D Heapdump,dP|,PX?vZfxrPD Java TsDE"#k"b,z9X

kX4ks!nD1!hC,rKh*8(

request=multiple+exclusive+prepwalk+compact#byazz;i Heapdump,{FP

|,nbVNT8>X(DZfxr:

heapdump.%id.%Y%m%d.%H%M%S.%pid.phd

dP %id + Heapdump D~6p*|,QZf"@CZfrwCr^(ZfDX(x

rPDTs#

TB{FzmK 4 V`MDQ:“1!”"“@C”"“wCr”M“d{”#Heapdump zk

+Qj)PD %id f;*b){F.;,"SOj6{}V((#*}V),}g:

heapdump.Immortal12994208.20060807.093653.7684.txt.

>}

java -Xrealtime -Xdump:heap:defaults:request=multiple+exclusive+compact+prepwalk
<java program>

9CKnb!naTIF2 Heapdump (phd) q=zI`v Heapdump#

java -Xrealtime -Xdump:heap:defaults:request=multiple+exclusive+compact+prepwalk,
opts=CLASSIC <java program>
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9CKnb!naT CLASSIC D>q=zI`v Heapdump#

9C -Xdump:what !nITZ JVM t/1T>*"zmLr,PzZliQ&CD*

"!n#

D>(-d)Heapdump D~q=
D>r-d Heapdump GQPyPTs5}DPm,|(Ts`M"s!T0Ts.d

D}C#

7G<

7G<G|,f>E"V{.D%uG<#

// Version: <f>V{.|, SDK 6p"=(M JVM 9(6p>

>}:

// Version: J2RE 7.0 IBM J9 2.6 Linux x86-32 build 20101016_024574_lHdRSr

TsG<

TsG<G`uG<,?uG<CZQPD?vTs5},a)TsX7"s!"`

MT0TsD}C#

<object address, in hexadecimal> [<length in bytes of object instance, in decimal>]
OBJ <object type> <class block reference, in hexadecimal>
<heap reference, in hexadecimal <heap reference, in hexadecimal> ...

TsX7MQ}C;ZQP,+G`iX7ZQb#+PvZTs5}PR=DyP

}C,|(G)*U5D}C#Ts`MG|(m~|r-<sPD`{r`sP`

M,(}dj<D JVM `M){T>,kND Z 1163D:Java VM `M){;#

TsG<2I|,d{D`i}C,(#Z43`5}DivB#

>}:

`M* java/lang/String DTs5},$H* 28 VZ:

0x00436E90 [28] OBJ java/lang/String

java/lang/String D`iX7,szT char sP5}D}C:

0x415319D8 0x00436EB0

`M* char sPDTs5},$H* 44 VZ:

0x00436EB0 [44] OBJ [C

char sPD`iX7:

0x41530F20

`MsP* java/util/Hashtable Entry Z?`DTs:

0x004380C0 [108] OBJ [Ljava/util/Hashtable$Entry;

`M* java/util/Hashtable Entry Z?`DTs:

0x4158CD80 0x00000000 0x00000000 0x00000000 0x00000000 0x00421660 0x004381C0
0x00438130 0x00438160 0x00421618 0x00421690 0x00000000 0x00000000 0x00000000
0x00438178 0x004381A8 0x004381F0 0x00000000 0x004381D8 0x00000000 0x00438190
0x00000000 0x004216A8 0x00000000 0x00438130 [24] OBJ java/util/Hashtable$Entry
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`iX7MQ}C,|(U}C:

0x4158CB88 0x004219B8 0x004341F0 0x00000000

`G<

`G<G`uG<,?uG<CZ?vQ0kD`,a)`iX7"s!"`MT0

`D}C#

<class block address, in hexadecimal> [<length in bytes of class block, in decimal>]
CLS <class type>
<class block reference, in hexadecimal> <class block reference, in hexadecimal> ...
<heap reference, in hexadecimal> <heap reference, in hexadecimal>...

`iX7M`i}CZQDb?,+G`G<9IT+}C|,=QP,b(#JC

Z2,`}]I1#+PvZ`iPR=DyP}C,|(G)*U5D}C#``

MG|(m~|r-<sPD`{r`sP`M,(}dj<D JVM `M){T>,

kND Z 1163D:Java VM `M){;#

>}:

CZ` java/lang/Runnable D$H* 32 VZD`i:

0x41532E68 [32] CLS java/lang/Runnable

Td{`iD}CMQ}C(|(U}C):

0x4152F018 0x41532E68 0x00000000 0x00000000 0x00499790

CZ` java/lang/Math D$H* 168 VZD`i:

0x00000000 0x004206A8 0x00420720 0x00420740 0x00420760 0x00420780 0x004207B0
0x00421208 0x00421270 0x00421290 0x004212B0 0x004213C8 0x00421458 0x00421478
0x00000000 0x41589DE0 0x00000000 0x4158B340 0x00000000 0x00000000 0x00000000
0x4158ACE8 0x00000000 0x4152F018 0x00000000 0x00000000 0x00000000

2?G< 1

2?G< 1 G|,G<F}D%uG<#

// Breakdown - Classes: <`G<F}(.xF)>,
Objects: <TsG<F}(.xF)>,
ObjectArrays: <Ts}iG<F}(.xF)>,
PrimitiveArrays: <-o}iG<F}(.xF)>

>}:

// Breakdown - Classes: 321, Objects: 3718, ObjectArrays: 169,
PrimitiveArrays: 2141

2?G< 2

2?G< 2 G|,\}D%uG<#

// EOF: Total ’Objects’,Refs(null) :
<Ts\F(.xF)>,
<}C\F(.xF)>
(U}C\F(.xF)>)

>}:

// EOF: Total ’Objects’,Refs(null) : 6349,23240(7282)

Z 9 B JOoOk'V 115



Java VM `M){

Java VM `M){G Java `MDu4,gBmPy>:

Java VM `M){ Java `M

Z boolean

B byte

C char

S short

I int

J long

F float

D double

L <j<`> ; <j<`>

[ <`M> <`M>[ ](<`M> DsP)

(<N}`M>)<5X`M> =(

9C53*"M*"i4w
JVM ITZIdCu~BzI>z53*",2;F*KD*"#53*"(#\s#

CZVv53*"Ds`}$_GX(Z=(D#9C gdb $_ITVv Linux OD

53*"#

6IBM SDK for Java V7 C'8O7|,PX9C53*"M*"i4wDPC8<,

|(:

v 53*"Ev

v 53*"1!5

v 9C*"i4w

– 9C jextract

– 9C*"i4wzYJb

– jdmpview PDIC|n

– >}a0

– jdmpview |nlYN<

zITZK&iRE":IBM SDK for Java 7 - 9C53*"M*"i4w#

IBM WebSphere Real Time for RT Linux D9dE":

9C jextract

1S51 JVM &m53*"1,zXk|, -Xrealtime !n#}g:

jextract -Xrealtime <core file name> [<zip_file>]

1zZzz*"D JVM .bDd{ JVM OKP jextract 1,G4z+4=TBm
s{":
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J9RAS.buildID is incorrect (found e8801ed67d21c6be, expecting eb4173107d21c673).
This version of jextract is incompatible with this dump.
Failure detected during jextract, see previous message(s).

`FD,g{z9Cj< JVM 4KP Java,+9C jextract &m*"19CK
-Xrealtime !n,2azIC{"#

jdmpview PDIC|n

jdmpview G;V;%=D|nP$_,CZ/@4T JVM 53*"DE"T04Pw

VVv&\#

info jitm
Pv AOT M JIT `kD=(0dX7:

v =({FMXw{

v =(p<X7

v =(axX7

PXyPd{|n!n,kND6IBM SDK for Java V7 C'8O7#

zY Java &CLrM JVM
JVM zYG IBM WebSphere Real Time for RT Linux Pa)D;VzY$_,dT

T\D0ln!#Zs`}ivB,+T9u~xFq=#fzY}],bVq=D

}]I9Ca)D Java q=/LrxPq=/#

1!ivB+tCzY,"R;!izYc+*AZf:ex#zITZKP19C

6p"i~"i{rvpzYcj64tCzYc#

6IBM SDK for Java V7 C'8O7|,PXzY&CLrDj8E",|(:

v IzYD)Z]

v zYc`M

v 1!zY

v G<zY}]

v XFzY

v zY Java &CLr

v zY Java =(

ZzY IBM WebSphere Real Time for RT Linux 1,zXkZ|,zY!n1}7D

wC51 JVM#}g,Z8(zY!n1,kdk:

java -Xrealtime -Xtrace:<options>

zITZK&iR IBM SDK for Java V7 E":zY Java &CLrM JVM#

JIT M AOT Jb7(
zIT9C|nP!nozoO JIT M AOT `kwJb,T0wET\#

!\ IBM WebSphere Real Time for RT Linux k IBM SDK for Java V7 2m;)+

2i~,+ JIT M AOT DP*G;,D#>?V-GKkT IBM WebSphere Real

Time for RT Linux OD JIT M AOT JbDJOoO#
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oO JIT r AOT Jb
P'VZk<{I\a`k*^'D>zzk,Sx<B Java Lr'\#(}7( JIT

r AOT `kwGqvm,T0vmD;C(g{vm),zIT* Java ~qESa

)PCDoz#

XZKNq

*7(nd2m`:f1`kD=(,kZ admincache |nPO9C -Xaot:verbose
!n#}g:

admincache -Xrealtime -Xaot:verbose -populate -aot my.jar -cp <My Class Path>

>?VhvKgN7(T:DJbGqk`kw`X#>?V9FvK;)CZbv

`kw`XJbDI\Dd(=(MwT=(#

{C JIT r AOT `kw:

g{z3I JIT r AOT `kwPvVJb,G4IT{C`k,Ti4JbGqT;

fZ#g{JbT;fZ,G4I*Jb;GI`kw}pD#

XZKNq

1!ivB,tC JIT `kw#,12atC AOT `kw,+;PZtCK2m`s

C`kwE&Zn/4,#IZ'J-r,;a`k Java &CLrPDyP=(#JVM

#t&CLrP?V=(DwCF};?1wC"bM=(1,MavSC=(Dw

CF}#1F}o=`kP51,MaZ>z`kM4PC=(#

wCF}zF+=(D`kV<Z&CLrD{vz|\ZZ,3hn#9CD=(

O_DEH6#;);#9CD=(I\y>;a;`k#rK,1 Java Lr'\1,

JbI\vZ JIT r AOT `kwP,2I\vZ JVM PDd{;C#

oOJODZ;=MG7(JbD;C#*4PCYw,XkHZ?bM==BKP

Java Lr(4{C JIT M AOT `kw)#

}L

1. }%|nPPDNN -Xjit M -Xaot !n(0ifDN})#

2. 9C -Xint |nP!n{C JIT M AOT `kw# IZT\-r,kpZzz7

3P9C -Xint !n#

B;=v24

Z{C`kDivBKP Java Lra<BTB;Viv:

v JOT;fZ#Jb;Z JIT r AOT `kwP#Z3)ivB,LrI\T;,D

=='\;;},Jbk`kw^X#

v JO{'#Jb\PI\Z JIT r AOT `kwP#

g{z4Z9C2m`,G4vmDG JIT `kw#g{z}Z9C2m`,G4X

kZ;tC JIT `kDivBKP&CLr,Sx7(vmD`kw#9C -Xnoaot
!n(x;G -Xint !n)KP&CLr#b+<BTB;Viv:

– JOT;fZ#JIT `kwPvVJb#z9IT9C -Xnojit !n(x;G
-Xnoaot !n),T7#;P JIT `kwvm#

118 IBM WebSphere Real Time for RT Linux: C'8O



– JO{'#AOT `kwPvVJb#

!qTX{C JIT `kw:

g{ Java LrJO8r JIT `kwJb,zIT"Tx;=u!Jb6'#

XZKNq

1!ivB,JIT `kwZwVE/6pT=(xPE/#;,DE/!n+y];,

=(DwCF}&CZb)=(#-#wCD=(aZO_6pOxPE/#(}|

D JIT `kwN},zITXFT=(xPE/1ICDE/6p#zIT7(E/w

Gq"zJO,g{"zJO,IT7("zJbDE/#

+ J I T N}8(*C:EVtDPm,"=S= - X j i t !n#o(

*:-Xjit:<param1>,<param2>=<value>#}g:

java -Xjit:verbose,optLevel=noOpt HelloWorld

+KP HelloWorld Lr,T JIT tCj8dv,"9 JIT zI>zzkx;4PNN

E/#

4UTB=h47(`kwDDv?V<BJO:

}L

1. hC JIT N} count=0,Tc+`kP5|D*c#KN}+<BH`k?v Java

=(,;sYKPb)=(# v1oOJb1E&9C count=0,bGr*KN}
aTxvS`kD=(},|(`kG)";-#9CD=(#nbD`k+9C

|`FcJ4,"<B&CLrYHu}# g{8(K count=0,G4=oJbx
r1,&CLr+"4'\#Z3)ivB,IC count=1 IT|I?XXVJO#

2. T JIT `kwN}mS disableInlining# disableInlining {9zIOsO4S
Dzk# g{Jb;Y"z,kZ Java ~qESVv"bv`kwJbZd9C

disableInlining w*d(=(#

3. (}mS optLevel N}5ME/6p,"YNKPCLr,1=JO;Y"z*
9,r_9C“noOpt”6p#TZ JIT `kwJb,kS“scorching”kV"@N9C

B;vPmn# b)E/6p45rEP*:

a. scorching

b. veryHot

c. hot

d. warm

e. cold

f. noOpt

B;=v24

g{dP;nhC<BJO{',mwfZITICDd(=(#Kd(=(ITZ

Java ~qESVv"bv`kwJbZd]1IC#g{S JIT N}PmP}%

disableInlining ";a<BJOXBvV,G4IT4PCYwTa_T\#q-Z

1203D:iR'\D=(;PD8>E",a_d(=(DT\#

g{Z“noOpt”E/6pT"zJO,G4w*d(=(,zXk{C JIT `kw#
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iR'\D=(:

7(+a<B JIT r AOT `kw`k=(1%"JODnME/6ps,IT7(D

;?VD Java LrZ`k1+a}pJO#fs,zIT8>`kw+d(=(^F

*3;X(=("`rLr|,SxJm`kw}#`kLrDd`?V#TZ JIT `

kwJO,g{JOk -Xjit:optLevel=noOpt PX,G4z9IT8>`kwy>;
`k<BJOD=(#

*<.0

g{z4=`FgB>}Dmsdv,G4IT9C|47('\D=(:

Unhandled exception
Type=Segmentation error vmState=0x00000000
Target=2_30_20050520_01866_BHdSMr (Linux 2.4.21-27.0.2.EL)
CPU=s390x (2 logical CPUs) (0x7b6a8000 RAM)
J9Generic_Signal_Number=00000004 Signal_Number=0000000b Error_Value=4148bf20 Signal_Code=00000001
Handler1=00000100002ADB14 Handler2=00000100002F480C InaccessibleAddress=0000000000000000
gpr0=0000000000000006 gpr1=0000000000000006 gpr2=0000000000000000 gpr3=0000000000000006
gpr4=0000000000000001 gpr5=0000000080056808 gpr6=0000010002BCCA20 gpr7=0000000000000000
......
Compiled_method=java/security/AccessController.toArrayOfProtectionDomains([Ljava/lang/Object;
Ljava/security/AccessControlContext;)[Ljava/security/ProtectionDomain;

X*DP*:

vmState=0x00000000
8w'\Dzk;G JVM KP1zk#

Module= or Module_base_address=
;vVZdvP(I\*Ur 0),bGr*zkGI JIT `kD,;ZNN DDL

rb.b#

Compiled_method=
8w*dzIy`kzkD Java =(#

XZKNq

g{dv48w'\D=(,G4IT4UTB=h47('\D=(:

}L

1. ZT -Xjit r -Xaot !nmSK JIT N} verbose M vlog=<filename> Div

BKP J a v a Lr# {Cb)N},`kwaZ{*

<filename>.<date>.<time>.<pid>DU>D~(2F*g^D~)PPvQ`kD

=(#;cDg^D~|,ky`k=(`T&DP,`FgB:

+ (hot) java/lang/Math.max(II)I @ 0x10C11DA4-0x10C11DDD

`kwZSB4D=hPvT4TSE*7DP,zITSD~P}%b)P#*

dS2m`_Y:f0k AOT zkD=(T + (AOT load) *7#

2. Z8(K JIT r AOT N} limitFile=(<filename>,<m>,<n>) DivBYNKPL

r,dP <filename> G^FD~D76,<m> M <n> GPE,CZ8>^FD

~PZ;vMns;v&C`kD=(# `kw;`kg^D~P <m> P= <n>

POyPvD=(#;a`k4P>Z^FD~PD=(T06'b?DPPP>

D=(,"R;a0k2m}]_Y:fPb)=(D AOT zk# g{Lr;Y

'\,G4zZns;N|zP}%D;vr`v=(X;G<BJOD-r#
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3. 9C;,D <m> M <n> 54h`NX4CxL,TR=<BJODXk`kDn

Y}?=(/# (}?N+!(DP}uk,zITT'\D=(4PTVQw#

;c45,zIT+D~uY=;P#

B;=v24

R='\D=(s,ITvkT'\D=({C JIT r AOT `kw#}g,g{ JIT

(} optLevel=hot xP`k1,java/lang/Math.max(II)I =(<BLr'\,G4zI

T(}TB!nKPLr:

-Xjit:{java/lang/Math.max(II)I}(optLevel=warm,count=0)

Tc;Z:warm;E/6p`k'\D=(,+}#`kyPd{=(#

g{ JIT Z:noOpt;E/6p`k=(1'\,zIT9C exclude={<method>} N

}+d+?S`kPE}:

-Xjit:exclude={java/lang/Math.max(II)I}

g{2m}]_Y:fP0k AOT zk13=(<BLr'\,G4IT9C

exclude={<method>} N}+C=(S AOT 0kPE}#

-Xaot:exclude={java/lang/Math.max(II)I}

AOT =(;\Z admincache nd=h1`k=2m`_Y:f#@9 AOT 0kG

oOb)=(yfZJbDnQ>6#

7( JIT M AOT `kJO:

TZ JIT `kwJO,VvmsdvT7(1 JIT `kw"T`k=(1Gq"zm

s#

g{ JVM @#,"RzIT4=JO"zZ JIT b (libj9jit26.so) P,r JIT `

kwI\Z"T`k3v==1'\#

g{z4=`FgB>}Dmsdv,G4IT9C|47('\D=(:

Unhandled exception
Type=Segmentation error vmState=0x00050000
Target=2_30_20051215_04381_BHdSMr (Linux 2.4.21-32.0.1.EL)
CPU=ppc64 (4 logical CPUs) (0xebf4e000 RAM)
J9Generic_Signal_Number=00000004 Signal_Number=0000000b Error_Value=00000000 Signal_Code=00000001
Handler1=0000007FE05645B8 Handler2=0000007FE0615C20
R0=E8D4001870C00001 R1=0000007FF49181E0 R2=0000007FE2FBCEE0 R3=0000007FF4E60D70
R4=E8D4001870C00000 R5=0000007FE2E02D30 R6=0000007FF4C0F188 R7=0000007FE2F8C290
......
Module=/home/test/sdk/jre/bin/libj9jit26.so
Module_base_address=0000007FE29A6000
......
Method_being_compiled=com/sun/tools/javac/comp/Attr.visitMethodDef(Lcom/sun/tools/javac/tree/
JCTree$JCMethodDecl;)

X*DP*:

vmState=0x00050000
8w JIT `kw}Z`kzk#PX vmState zk`EDPm,kND6IBM SDK

for Java V7 C'8O7"http://publib.boulder.ibm.com/infocenter/java7sdk/v7r0/topic/

com.ibm.java.lnx.70.doc/diag/tools/javadump_tags_info.htmlPD Javadump jGm#
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Module=/home/test/sdk/jre/bin/libj9jit26.so
8>ms"zZ JIT `kw#i libj9jit26.so P#

Method_being_compiled=
8w}Z`kD Java =(#

g{dv48w'\D=(,G49C verbose !nT0TB;)nbhC:

-Xjit:verbose={compileStart|compileEnd}

b) verbose hCa(f JIT r AOT `kw*<`k=(D1dT0ax1d#g

{ JIT r AOT `kwZX(=(O'\(4|*<`k,+ZITax.0@#),

G4Z -Xjit r -Xaot |nP!nO9C exclude N},+dE}Z JIT r AOT

`k.b(kNDZ 120 3D:iR'\D=(;)# TZ AOT `kJb,9C

exclude !n.0F52m`_Y:f# g{E}C=(\;@9@#,G4zITZ

~qES@}Jb1IC;Vd(=(#

6pG51==PD AOT `kJO:

G51==PD AOT Jb7(k JIT Jb7(G#`F#

XZKNq

k JIT ;y,WH{C -Xnoaot KP&CLr,7#KP&CLr149C AOT z

k#

g{by\^}Jb,G4ICZ 1203D:iR'\D=(;PhvD=(X( AOT

JAR D~,Z AOT 9(1(x;G&CLrKP1)a) -Xaot !n#

6p51==PD AOT `kJO:

AOT Jb7(9C admincache $_4R=Jb#

XZKNq

k"zZ&CLrKP1D JIT `kJO`H,AOT `kJO"zZ admincache n

d=hD}LP#

*iRJb"zD;C,k9C -Xnoaot !n4KP admincache $_#by7#K&

CLr;aKPa0`kDzk#

g{9C -Xnoaot !n4^}Jb,kli-<@#Ddv#Cdva)DE"PIT

6p<BJbD=(#iR`FTBDP:

Method_being_compiled=myAppClass.main(Ljava/lang/String;)V

*K\bvVJb,XkSa0`kPE}C=(#IT(}r admincache |nPP

mS!n45V,`FZTB>}:

-Xaot:exclude={myAppClass.main(Ljava/lang/String;)V}

byDE}IT\bTPJbD=(xP AOT `k#
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L1dKPD&CLrDT\

IBM JIT `kwkT~qwO(#9CD$1dKPD&CLrxPKwE#zITZ

G51==B9C -Xquickstart |nP!n4a_L1dKPD&CLrDT\,T
Z4+&m/P=8v=(PD&CLrxTHdgK#

-Xquickstart 9 JIT `kwZ1!ivB9COMDE/6p,"`kOYD=(#

|lYX4PY?`kITuY&CLrDt/1d#1 AOT `kw&Zn/4,(,

1tCK2m`M AOT `k)1,-Xquickstart +<ByP!q`kD=(I AOT

`k,b+uLsxKPDt/1d#+ -Xquickstart kG)|,9CKs?&mJ
4D=(D$1dKP&CLrdO9C1,I\a<BT\B5#-Xquickstart D4
Pay]+4"PfDd/x`&w{#

z9IT"T(}w{ JIT P5(9CTm()4Dxt/1d#kND Z 1193D

:!qTX{C JIT `kw;Tq!|`E"#

-Xquickstart ;a(} -Xrealtime T AOT zklI0l#

UPZd JVM DP*

(}9C -XsamplingExpirationTime !nXU JIT Iy_L,ITuYUP JVM y

9CD CPU \Z#

JIT Iy_LTKPPD Java &CLrxPE*Vv,T"V#CD=(#Iy_LD

ZfM&mw9CivIvT;F,xR1 JVM UP1,E*VvD5J+T/5M#

Z;)ivB,zI\#{UPD JVM ;<C CPU \Z#*4PKYw,k8(

-XsamplingExpirationTime<time> !n#+ <time> hC*#{Iy_LKPDk}#

kwX9CC!n;XUC!ns,z+;\XB$nIy_L#JmIy_L$1

dKP,T7(X*DE/#

oOU/w

“oOU/w”U/kTJbB~D Java oOD~#

U/ IBM ~qyh*DD~,ITuYbv(fDJbyh*D1d#6IBM SDK for

Java V7 C'8O7|,PX9C“oOU/w”Dj8E"#

zITZK&iRE":IBM SDK for Java 7 - oOU/w#

,xU/woO}]

>?VhvKgNoO,xU/Jb#

6IBM SDK for Java V7 C'8O7|,PXoO,xU/wJbDPC8<,|(:

v j8,xXUU>G<

v 9C -Xtgc zY,xXU

zITZK&iRE":IBM SDK for Java 7 - ,xU/woO}]#

TB?Va)KPX IBM WebSphere Real Time for RT Linux Metronome ,xXU

wD9dE"#

Z 9 B JOoOk'V 123

http://publib.boulder.ibm.com/infocenter/java7sdk/v7r0/topic/com.ibm.java.lnx.70.doc/diag/tools/diag_collector.html
http://publib.boulder.ibm.com/infocenter/java7sdk/v7r0/topic/com.ibm.java.lnx.70.doc/diag/tools/gcpd.html


Metronome ,xXUwJOoO
(}9C|nP!n,zITXF Metronome ,xXUD5J"ZfD!l#T0T=

53wC1D Metronome P*#

9C verbose:gc E":

zITaO9C -verbose:gc !nM -Xgc:verboseGCCycleTime=N !nT+XZ Met-

ronome ,xXUwn/DE"4=XF(#"Gj< JVM D -verbose:gc dvPD
XML tT,"GyP<ahT4(,2"G+?JCZ Metronome ,xXUwDd

v#

9C -verbose:gc !nTi4QPDn!"nsM=yICUd#by,zcITli

QDn/6pM9Civ,;sZX*1w{b)5#-verbose:gc !nCZ+ Met-

ronome 3FE"4=XF(#

-Xgc:verboseGCCycleTime=N !nCZXFlwE"D5J#|v(*"**D1d(A

k)#N D1!5G 1000 Ak#\Z1d;m>UCZb;1d*"**,xGm>

Z{OC1dj<Dns;N,xXUB~}%1xP*"#Tb)3FE"DU/

MT>I\avS Metronome ,xXUw]#N},"RfE N d!,]#N}I\

ad`#

(?G Metronome ,xXUwn/D%v1dN,a<B&CLrDPOr]#1d#

verbose:gc dv>}

dk:

java -Xrealtime -verbose:gc -Xgc:verboseGCCycleTime=N myApplication

C>}T> verbose:gc Du<dv,dP|,f>M,xXUhC:

<verbosegc
xmlns="http://www.ibm.com/j9/verbosegc" version="R26_Java726_GA_20110716_0946_B87065">

<initialized id="1" timestamp="2011-07-27T14:17:52.277">
<attribute name="gcPolicy" value="-Xgcpolicy:metronome"/>
<attribute name="maxHeapSize" value="0x5800000"/>
<attribute name="initialHeapSize" value="0x4000000"/>
<attribute name="compressedRefs" value="false"/>
<attribute name="pageSize" value="0x1000"/>
<attribute name="requestedPageSize" value="0x1000"/>
<attribute name="gcthreads" value="1"/>
<region>

<attribute name="regionSize" value="16384"/>
<attribute name="regionCount" value="4096"/>
<attribute name="arrayletLeafSize" value="2048"/>

</region>
<metronome>

<attribute name="beatsPerMeasure" value="500"/>
<attribute name="timeInterval" value="10000"/>
<attribute name="targetUtilization" value="70"/>
<attribute name="trigger" value="0x2000000"/>
<attribute name="headRoom" value="0x100000"/>

</metronome>
<system>

<attribute name="physicalMemory" value="12507463680"/>
<attribute name="numCPUs" value="8"/>
<attribute name="architecture" value="x86"/>
<attribute name="os" value="Linux"/>
<attribute name="osVersion" value="2.6.24.7-75ibmrt2.18"/>
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</system>
<vmargs>

<vmarg
name="-Xoptionsfile=/my_dir/pxi3270hrt-20110719_02/sdk/jre/lib/i386/realtime/options.default"/>

<vmarg name="-Xjcl:jclse7b_26"/>
<vmarg

name="-Dcom.ibm.oti.vm.bootstrap.library.path=/my_dir/pxi3270hrt-20110719_02/sdk/jre/lib/i386/realtime:/
my_dir/pxi3270hrt-2011071..."/>

<vmarg
name="-Dsun.boot.library.path=/my_dir/pxi3270hrt-20110719_02/sdk/jre/lib/i386/realtime:/my_dir/
pxi3270hrt-20110719_02/sdk/jre/lib..."/>

<vmarg
name="-Djava.library.path=/my_dir/pxi3270hrt-20110719_02/sdk/jre/lib/i386/realtime:/my_dir/
pxi3270hrt-20110719_02/sdk/jre/lib/i38..."/>

<vmarg name="-Djava.home=/my_dir/pxi3270hrt-20110719_02/sdk/jre"/>
<vmarg name="-Djava.ext.dirs=/my_dir/pxi3270hrt-20110719_02/sdk/jre/lib/ext"/>
<vmarg name="-Duser.dir=/my_dir/pxi3270hrt-20110719_02/sdk/jre/bin"/>
<vmarg name="_j2se_j9=1120000"

value="F76FF700"/>
<vmarg name="-Djava.runtime.version=pxi3270hrt-20110719_02"/>
<vmarg name="-Djava.class.path=."/>
<vmarg name="-Xrealtime"/>
<vmarg name="-verbose:gc"/>
<vmarg name="-Dsun.java.launcher=SUN_STANDARD"/>
<vmarg name="-Dsun.java.launcher.pid=5543"/>
<vmarg name="_port_library" value="F7701B80"/>
<vmarg name="_bfu_java" value="F77029A8"/>
<vmarg name="_org.apache.harmony.vmi.portlib" value="08051DA0"/>

</vmargs>
</initialized>

%",xXU1,+"z trigger start B~,szNb}?D heartbeat B~,;

sZ%"wC=zc1"z trigger end B~#C>}T verbose:gc dv==T>Q

%"D,xXU\Z:

<trigger-start id="25" timestamp="2011-07-12T09:32:04.503" />

<cycle-start id="26" type="global" contextid="26" timestamp="2011-07-12T09:32:04.503" intervalms="984.285" />

<gc-op id="27" type="heartbeat" contextid="26" timestamp="2011-07-12T09:32:05.209">
<quanta quantumCount="321" quantumType="mark" minTimeMs="0.367" meanTimeMs="0.524" maxTimeMs="1.878"
maxTimestampMs="598704.070" />

<exclusiveaccess-info minTimeMs="0.006" meanTimeMs="0.062" maxTimeMs="0.147" />
<free-mem type="heap" minBytes="99143592" meanBytes="114374153" maxBytes="134182032" />
<free-mem type="immortal" minBytes="44234538" meanBytes="60342344" maxBytes="61219900"/>
<thread-priority maxPriority="11" minPriority="11" />

</gc-op>

<gc-op id="28" type="heartbeat" contextid="26" timestamp="2011-07-12T09:32:05.458">
<quanta quantumCount="115" quantumType="sweep" minTimeMs="0.430" meanTimeMs="0.471" maxTimeMs="0.511"
maxTimestampMs="599475.654" />

<exclusiveaccess-info minTimeMs="0.007" meanTimeMs="0.067" maxTimeMs="0.173" />
<classunload-info classloadersunloaded=9 classesunloaded=156 />
<references type="weak" cleared="660" />
<free-mem type="heap" minBytes="24281568" meanBytes="55456028" maxBytes="87231320" />
<free-mem type="immortal" minBytes="38234500" meanBytes="41736440" maxBytes="42233458"/>
<thread-priority maxPriority="11" minPriority="11" />

</gc-op>

<gc-op id="29" type="syncgc" timems="136.945" contextid="26" timestamp="2011-07-12T09:32:06.046">
<syncgc-info reason="out of memory" exclusiveaccessTimeMs="0.006" threadPriority="11" />
<free-mem-delta type="heap" bytesBefore="21290752" bytesAfter="171963656" />
<free-mem-delta type="immortal" bytesBefore="35735400" bytesAfter="35735400"/>

</gc-op>

<cycle-end id="30" type="global" contextid="26" timestamp="2011-07-12T09:32:06.046" />

<trigger-end id="31" timestamp="2011-07-12T09:32:06.046" />
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I\a"zTBB~`M:

<trigger-start ...>
,xXU\ZD*<(1QCZf?dC_Z%"wP51)#1!P5*Q

D 50%#intervalms tTGO;v trigger end B~(id * -1)kK trig-

ger start B~.dD1ddt#

<trigger-end ...>
,xXU\ZQI&+QCZf?5MA%"wP5TB#g{,xXU\Z

Qax,+QCZf45M=%"wP5TB,G4+9C,;OBDj6*

<BD,xXU\Z#TZ?v trigger start B~,<P;v_P,;OB

Dj6D%d trigger end B~#intervalms tTGO;v trigger start

B~k10 trigger end B~.dD1ddt#ZbN1dZ,;vr`v,

xXU\Z+ajI,1=QCZf5M=%"wP5TB#

<gc-op id=″28″ type=″heartbeat″...>
;v(ZB~,|U/y-G1dZkyP,xXU(?PXDE"(XZZ

fM1d)#heartbeat B~;\Z;T%dD trigger start k trigger end

B~.d"z,4Zn/,xXU\Z}ZxPZd"z#intervalms tTG

O;v heartbeat B~(id * -1)kC heartbeat B~.dD1ddt#

<gc-op id=″29″ type=″syncgc″...>
,=(G7(T),xXUB~#kNDZ 1273D:,=,xXU;

C>}PD XML jG_PTB,e:

<quanta ...>
v/EEdtZd(?]#1dD**,|(]#D$H(Ak)#

<free-mem type=″heap″ ...>
v/EEdtZdICQUd?D**,Z?v,xXU(?D)2Iy#

<classunload-info classloadersunloaded=9 classesunloaded=156 />
v/EEdtZd6XD`0kwM`D}?#

<references type=″weak″ cleared=″660 />
v/EEdtZdQe}D Java }CTsD}?M`M#

":

v g{=Nv/EE.dD1ddtP;"zK;v,xXU(?,G4+vZb;

v(?D)2TICZfxPIy#rK,Cv/EE**PxvDn!"nsM

=y?+<`H#

v g{Q;Pnz=cT*s4P,xXUn/DLH,G4=N heartbeat B~.d

D1ddtI\aH8(D\Z1d$C`#}g,g{zDLr;Gh*?8k

4P;N,xXUn/,G4zI\?8k;a4=;Nv/EE#

v 1ddtI\aIZTB-rxH8(D\Z1d$C`:,xXUTZ;Pnz

=cTPmIxP,xXUn/DQ^$w#}g,g{zDLr;Gh*?8k

4P;N,xXUn/,G4zI\?8k;a4=;Nv/EE#

g{"zng,=,xXUrEH6|DDB~,G4CB~T0NN]RB~

(g heartbeat B~)Dj8E"a"4zI*dv#

v g{x(1dNZDns,xXU(?}s,G4zI\#{9C

-Xgc:targetUtilization !n45M?j{CJ#CYwxh,xXUw|`D$w
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1d#r_,z2I\#{9C -Xmx !n4vSQs!#`FX,g{zD&CL

r\;]LH10y(fDSY|$DSY,G4ITa_?j{CJr5MQs

!#

v (} -Xverbosegclog:<file> !nIT+dvX(r=U>D~xGXF(;}
g,-Xverbosegclog:out + -verbose:gc dv4=D~ out#

v thread-priority PyPDEH6GWcYw53_LEH6,xG Java _LEH

6#

,=,xXU

1"z,=(G7(T),xXU1,2ar -verbose:gc U>P4k;vu?#CB

~P}VI\D-r:

v zkPPT= System.gc() wC#

v JVM D!Zf,;s4P,=,xXUT\b OutOfMemoryError iv#

v JVM ZVx,xXUZdXU#JVM ^(!{KXU,rK,=jIKXU,;s

Kv#

System.gc() u?D>}gB:

<gc-op id="9" type="syncgc" timems="12.92" contextid="8" timestamp="2011-07-12T09:41:40.808">
<syncgc-info reason="system GC" totalBytesRequested="260" exclusiveaccessTimeMs="0.009"
threadPriority="11" />

<free-mem-delta type="heap" bytesBefore="22085440" bytesAfter="136023450" />
<free-mem-delta type="immortal" bytesBefore="62324800" bytesAfter="62324800"/>
<classunload-info classloadersunloaded="54" classesunloaded="234" />
<references type="soft" cleared="21" dynamicThreshold="29" maxThreshold="32" />
<references type="weak" cleared="523" />
<finalization enqueued="124" />

</gc-op>

r JVM XUxzzD,=,xXUu?D>}gB:

<gc-op id="24" type="syncgc" timems="6.439" contextid="19" timestamp="2011-07-12T09:43:14.524">
<syncgc-info reason="VM shut down" exclusiveaccessTimeMs="0.009" threadPriority="11" />
<free-mem-delta type="heap" bytesBefore="56182430" bytesAfter="151356238" />
<free-mem-delta type="immortal" bytesBefore="23659200" bytesAfter="23659200"/>
<classunload-info classloadersunloaded="14" classesunloaded="276" />
<references type="soft" cleared="154" dynamicThreshold="29" maxThreshold="32" />
<references type="weak" cleared="53" /> <finalization enqueued="34" />

</gc-op>

C>}PD XML jGMtT_PTB,e:

<gc-op id=″9″ type=″syncgc″ timems=″6.439″ ...
CP8>B~`MG,=,xXU#timems tTG,=,xXUDVx1d

(Ak)#

<syncgc-info reason=″...″/>
,=,xXUD-r#

<free-mem-delta.../>
,=,xXU0sDIC Java QZf(VZ)#

<finalization .../>
H}nU/DTsD}?#

<classunload-info .../>
v/EEdtZd6XD`0kwM`D}?#
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<references type=″weak″ cleared=″53″ .../>
v/EEdtZdQe}D Java }CTsD}?M`M#

rZfD!ivr JVM XUxxPD,=,xXU;\Z,xXUw&Zn/4,D

ivB"z#b.0XkH"z trigger start B~,!\=_;X0st\`,#3

) heartbeat B~I\Z trigger start B~M synchgc B~.d"z# System.gc()

y}pD,=,xXUIf1"z#

zYyP GC (?

TZ%@ GC (?,I(}tC GlobalGCStart M GlobalGCEnd zYc4xPzY#

b)zYcZyP Metronome ,xXUwn/(|(,=,xXU)D*<Max1z

I#b)zYcDdv`FZ:

03:44:35.281 0x833cd00 j9mm.52 - GlobalGC start: globalcount=3

03:44:35.284 0x833cd00 j9mm.91 - GlobalGC end: workstackoverflow=0 overflowcount=0

EH6|D

}K**,9aZ,xXUw_LEH6"z|D1(r*&CLr|DK_LEH

6,r_r*&CLrPD;vr`v_LQax)r -verbose:gc U>P4ku?#

yPEH6GWcYw53_LEH6,xG Java _LEH6#,xXUw_LEH

6|Du?D>}gB:

<gc type="heartbeat" id="73" timestamp="Feb 26 13:11:35 2007" intervalms"1001.754">
<summary quantumcount="240">

<quantum minms="0.022" meanms="0.984" maxms="1.011" />
<classunloading classloaders="11" classes="17" />
<heap minfree="202833920" meanfree="214184823" maxfree="221102080" />
<thread-priority maxPriority="11" minPriority="11" />

</summary>
</gc>

IT(}zIk,xXUw_LEH6PXDzYcE"451zYEH6|D#C

dv`FZ:

15:58:25.493*0x8286e00 j9mm.102 - setGCThreadPriority() called with
newGCThreadPriority = 11

I(}9Cj64tCCdv,gBy>:-Xtrace:iprint=tpnid{j9mm.102}

ZfD!u?

1Zfxr.;D!ICUd1,aZWv OutOfMemoryError l#.0r -verbose:gc
U>P4ku?#CdvD>}gB:

<out-of-memory id="71" timestamp="2011-07-23T08:32:51.435" memorySpaceName="Scoped"
memorySpaceAddress="080EED9C"/>

1!ivB,ar OutOfMemoryError l#xzI Java *"#C*"|,kLryC

DZfxrPXDE"#aO -verbose:gc dvPxvD J9MemorySpace 5,zIT

9CC*"PDb)E"47(D!KUdD_eZfxr:

NULL id start end size space/region
1STHEAPSPACE 0x080EED9C -- -- -- Scoped
1STHEAPREGION 0x0810C570 0xF1B09028 0xF2B09028 0x01000000 Scoped/Region
NULL
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1STHEAPTOTAL Total memory: 16777216 (0x01000000)
1STHEAPINUSE Total memory in use: 625952 (0x00098D20)
1STHEAPFREE Total memory free: 16151264 (0x00F672E0)

ZO;v>}P,-verbose:gc dvPxvDZfUdj6 (0x080EED9C) ITk Java

*"PhCKwCrDZfxrDj6`%d#g{z5PtIwCr"h*7(D

;vD!KZf,G4K%dI\PC,r* -verbose:gc dvv8> OutOfMemoryError

G"zZ@CZf"hCKwCrDZf9GQZfP#

ZfD!ivBD Metronome ,xXUwP*:

1!ivB,Metronome ,xXUwZ JVM D!Zf1%";\^DG7(T,xX

U#*\bG7(TP*,k9C -Xgc:noSynchronousGCOnOOM !nTZ JVM D!Z

f1Wv OutOfMemoryError#

1!D;\^XU+;1KP,1=Z;NYwPXUjyPI\D,x*9#yh

]#1d(#HU( Metronome ]v(?$m`Ak#

`XE":

9C -Xverbose:gc 4Vv,=,xXU

T= System.gc() wC1D Metronome ,xXUwP*:

g{,xXU\Z}ZxPP,G4ZwC System.gc() 1 Metronome ,xXUwa

T,===jIC\Z#g{4ZxPNN,xXU,G4ZwC System.gc() 1+4

Pj+,=\Z#9C System.gc() I(}\X==4emQ#bGG7(TYw,r

*|Z5X.04Pj+,xXU#

3)&CLrawC_P System.gc() wCD)&Lm~,dP;Jm4(b)G7(

TSY#*{CyP System.gc() wC,k9C -Xdisableexplicitgc !n#

System.gc() wCDj8,xXUdv_P“53,xXU”-r,xI\_PO$DVx

1d:

<gc-op id="9" type="syncgc" timems="6.439" contextid="8" timestamp="2011-07-12T09:41:40.808">
<syncgc-info reason="VM shut down" exclusiveaccessTimeMs="0.009" threadPriority="11"/>
<free-mem-delta type="heap" bytesBefore="126082300" bytesAfter="156085440"/>
<free-mem-delta type="immortal" bytesBefore="5129096" bytesAfter="5129096"/>
<classunload-info classloadersunloaded="14" classesunloaded="276"/>
<references type="soft" cleared="154" dynamicThreshold="29" maxThreshold="32"/>
<references type="weak" cleared="53"/>
<finalization enqueued="34"/>

</gc-op>

2m`oO}]

KbgNoOI\vVDJb,+PzZ9C2m`==#

PX2m`Di\,kNDJVM d`}]2m#

6IBM SDK for Java V7 C'8O7|,PXoO2m`JbDPC8<,|(:

v ?p2m`

v &mKP1VZk^D

v Kb/,|B

v 9C Java Helper API
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v Kb2m`oOdv

v wTPX2m`DJb

zITZK&iRE":IBM SDK for Java 7 - 2m`oO}]#

6IBM SDK for Java V7 C'8O7PD?VJOI\;JCZ IBM WebSphere Real

Time for RT Linux#XpG:

v Z51==P,&CLr;PT2m`_Y:fD;ACJ(,x;GA-4CJ

(#

v ;\9C admincache $_4T_Y:fxP^D#

v 51==B,GVCT_Y:f;IC#

9C JVMTI
JVMTI G;v+7SZ,'V JVM k>zzmLr.dxP(E#|!zK JVMDI

M JVMPI SZ#

JVMTI 'VZ}=* JVM *"wT"E*VvM`S$_#KSZ|,CZ(* JVM

yhDw`E"DzmLrzF#KSZ9a)KSU`X(*D==#NN1r<

IT+8vzmLr,SA JVM#

6IBM SDK for Java V7 C'8O7|,PX9C JVMTI Dj8E",|(PX IBM

T JVMTI D)9D API N<?V#

zITZK&iRE":IBM SDK for Java 7 - 9C JVMTI#

9C Diagnostic Tool Framework for Java
Diagnostic Tool Framework for Java (DTFJ) G IBM a)D Java &CLr`LSZ

(API),CZ*9( Java oO$_a)'V#DTFJ IT&m4T53*"r Javadump

D}]#

6IBM SDK for Java V7 C'8O7|,PX DTFJ Dj8E"#zfK4S:9C

Diagnostic Tool Framework for Java
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Z 10 B N<

b;iwbPvKICZ WebSphere Real Time for RT Linux D!nM`b

|nP!n

Zzt/ Java 1,ITZ|nPP8(!n#n#CD!nQ!w1!!n#

8( Java !nM53tT
P}V=(I8( Java tTM53tT#

XZKNq

zI9Cb)=(8( Java !nM53tT#4UEH3r,b)=(@N*:

1. Z|nPO8(!nrtT#}g:

java -Dmysysprop1=tcpip -Dmysysprop2=wait -Xdisablejavadump MyJavaClass

2. 4(|,b)!nDD~,"9C -Xoptionsfile=<filename> !nZ|nPO8(

CD~#

ZC!nD~P,ZBD;PP8(?v!n;g{h*%v!ng`vP,G4

IT9C“\”V{w*xP{#9C“#”V{4(e"MP#;\Z!nD~P8(

-classpath#TBG!nD~D>}:

#My options file
-X<option1>
-X<option2>=\
<value1>,\
<value2>
-D<sysprop1>=<value1>

3. 4(|,b)!nD{* IBM_JAVA_OPTIONS D73d?#}g:

export IBM_JAVA_OPTIONS="-Dmysysprop1=tcpip -Dmysysprop2=wait -Xdisablejavadump"

zZ|nPP8(Dns;v!nDEH3r_ZZ;v!n#}g,g{z8(!

n -Xint -Xjit myClass,G4 -Xjit DEH3r_Z -Xint#

53tT

*&CLra)K53tT,oza)PXKP173DE"#

com.ibm.jvm.realtime
CtT9 Java &CLr\;7(GqZ WebSphere Real Time for RT Linux

73BKP#

g{zD&CLr}Z IBM WebSphere Real Time for RT Linux KP173

BKP,R9C -Xrealtime !nt/,G4 com.ibm.jvm.realtime tTD
5*“hard”#

g{zD&CLr}Z IBM WebSphere Real Time for RT Linux KP173

BKP,+49C -Xrealtime !nt/,G4;ahC com.ibm.jvm.realtime
tT#
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g{&CLrZ IBM WebSphere Real Time KP173BKP,G4

com.ibm.jvm.realtime tTD5*“soft”#

j<!n

j<!nD(e#

-agentlib:<libname>[=<options>]
0k>zzmLrb <libname>;}g -agentlib:hprof#PX|`E",kZ
|nPO8( -agentlib:jdwp=help M -agentlib:hprof=help#

-agentpath:libname[=<options>]
Tj{76{0k>zzmLrb#

-assert
r!PXkOT`XD!nDoz#

-cp r -classpath <I : t*D?<M .zip r .jar D~>

hC&CLr`MJ4DQw76#g{;9C -classpath M -cp,2;hC
CLASSPATH,G41!ivB,C'D`76G10?<(.).

-D<property_name>=<value>

hC53tT#

-help r -?
r!9C{"#

-javaagent:<jarpath>[=<options>]
0k Java `LoTzmLr#PX|`E",kND java.lang.instrument API

D5#

-jre-restrict-search
Zf>QwP|,C'(CD JRE#

-no-jre-restrict-search
Zf>QwPE}C'(CD JRE#

-showversion
r!z7f>"Lx#

-verbose:[class,gc,dynload,sizes,stack,jni]
tC_`dv#

-verbose:class
*0kD?v`D stderr 4k;vu?#

-verbose:gc
kNDZ 1243D:9C verbose:gc E";#

-verbose:dynload
Z JVM 0k?v`1a)j8E",|(:

v `{MLr|

v TZ .jar D~PD`D~,.jar D{FM?<76

v `s!M0k`yC1dDj8E"

}]+4k stderr#dv>}gBy>:
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<Loaded java/lang/String from /myjdk/sdk/jre/lib/i386/
softrealtime/jclSC160/vm.jar>
<Class size 17258; ROM size 21080; debug size 0>
<Read time 27368 usec; Load time 782 usec; Translate time 927 usec>

":-verbose:dynload dvP;PvS2m`_Y:f0kD`# 9

C -verbose:class q!PXb)`DE"#

-verbose:sizes
r stderr 4kE",hvCZ JVM PQ;MQDZf?

-verbose:stack
r stderr 4kE",hv Java M C Q;9Civ#

-verbose:jni
r stderr 4kE",hvI&CLrM JVM wCD JNI ~q#

-version
r!dvG51==Df>E"# k -Xrealtime !naO9C1,ar!dv

51==Df>E"#

-version:<value>

h*KP8(f>#

-X r!XZGj<!nDoz#

Gj<!n

xP -X 0:D!nGGj<!n;|GI\"z|D,x;mP(*#

6IBM SDK for Java V7 C'8O7|,PXGj<!nDj8E"#zIZTBX

7iRCE":IBM SDK for Java 7 - |nP!n#

TBPmG<K6IBM SDK for Java V7 C'8O7PyvD|D:

v - X X : - L a z y S y m b o l R e s o l u t i o n G R T L i n u x Yw53OD1!!

n,-XX:+LazySymbolResolution ;G1!!n#

TB?Va)PX IBM WebSphere Real Time for RT Linux D9dE"#

51!n

WebSphere Real Time for RT Linux P9CD -Xrealtime !nD(e#

TB -X !nJCZ WebSphere Real Time for RT Linux 73#

-Xrealtime
t/51==#g{#{KP Metronome ,xXUw,"9C Real-Time Speci-

fication for Java (RTSJ) ~q,G4bGXh!n#g{48(C!n,G4

JVM TG51==t/H,Z IBM SDK and Runtime Environment for Linux

Platforms,Java 2 Technology V7#

-Xrealtime !nIk -Xgcpolicy:metronome %;#zIT8(dP;v4q

!51==#

a0!n

a0!nD(e#
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C>

48(!n:

9CbMwM/,`kDzkKP#g{"VK AOT zk,";9C|#xG

y]h*xP/,`k#bTG51M3)51&CLrxT.VPC#C!

na)E/DT\MLB?,+GZKP1ar4P`kxvVG7(TS

Y#

-Xjit: K!nH,Z1!5#

-Xint:
vKPbMw,vT* AOT `4Dzk(I\;Z$`k JAR D~P),,

1;aKP/,`kw#}Gh*Tz3Ik`kPXDJbxPwT,rC

Z;a\fZ`kD,Lz&m&CLr,qr;c;h*9CC==#

-Xnojit:
KPbMw,"9C* AOT `4Dzk(g{d;Z$`kD JAR D~

P)#C!n;aKP/,`kw#C==XpJCZbyD51&CLr:

#{7#ZKP1;ar`klIG7(TSY#* AOT `4Dzk;\Z9

C -Xrealtime !nKPDivB9C#Tj< JVM ==KP(448(

-Xrealtime)D73B;'VC!n#

>} java -Xrealtime -Xnojit outputtest.jar#

Metronome ,xXUw!n
Metronome ,xXUw!nD(e#

-Xgc:immortalMemorySize=size

8(@CQxrDs!#1!5* 16 MB#

-Xgc:scopedMemoryMaximumSize=size

8(wCrZfQxrDs!#1!5* 8 MB#

-Xgc:synchronousGCOnOOM | -Xgc:nosynchronousGCOnOOM
4P,xXUD;VivGQZfD!#g{QP;P|`DICUd,9C

-Xgc:synchronousGCOnOOM I#9&CLr,,1,xXU}%49CDTs#

g{ICUdYND!,<G5M?j{CJT*,xXUDjIa)|`1

d#hC -Xgc:nosynchronousGCOnOOM b*1QZfQz1,&CLr#9,
""vZfD!{"#1!5* -Xgc:synchronousGCOnOOM#

-Xnoclassgc
{C`,xXU#K!nXUk JVM ;Y9CD Java `X*Df"wD,x

XU#1!P*G -Xnoclassgc#

-Xgc:targetUtilization=N

+&CLr{CJhC* N%;,xXUw"Tn`9C?v1ddtD (100-

N)%#Om56'* 50-80%#MVdJD&CLrI\T 90% KP#1!5

* 70%#

>>}T>QZfnss!* 30 MB#,xXUw"T9C?v1ddtD

25%,-rG&CLrD?j{CJ* 75%#

java -Xrealtime -Xmx30m -Xgc:targetUtilization=75 Test

-Xgc:threads=N

8(*KPD GC _L}?#1!5* 1#
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-Xgc:verboseGCCycleTime=N
N *&*"**E"D1d(%;*Ak)#

":\Z1d;m>UCZb;1d*"**E",xGm>Z{OC1dj

<Dns;N,xXUB~}%1xP*"#

-Xmx<size>

8( Java Qs!#kd{,xXU_T;,,51 Metronome GC ";'V

Q)9#;Pu<rnsQs!!n#z;\8(nsQs!#

-Xthr:metronomeAlarm=osxx

XFKP Metronome ,xXUw /(_L9CDEH6#

dP xx *S 11 = 89 D}V,CT8(KP Metronome /(_L&9CD

EH6#^DKP/(_L9CD OS EH61&qb!D#g{z8(D OS

EH6MZNb51_L,G4+vV OutOfMemory ms,-rG,xXUw

ax1KPDEH6MZVd,xD51_LEH6#1! Metronome ,xX

Uw /(_LKPEH6* OS EH6 89#

JVM D1!hC

1 JVM DKP734"z|D1,1!hCa&CZ51 JVM P#BfT>K#C

hCT)N<#

Z JVM t/1IT9C73d?r|nPN}4|D1!hC#BmT>K?V#C

JVM hC#ns;P8>zITgN|DP*,dPDgBX|VJC:

v e - v73d?XFDhC

v c - v|nPN}XFDhC

v ec - 73d?M|nPN}<ITXFDhC,dP|nPN}EH#

a)DE"v)lYN<,";+f#

JVM hC 1!5 0lhCD-r

Javadumps QtC ec

Javadumps on out of memory QtC ec

Heapdumps Q{C ec

Heapdumps on out of memory QtC ec

Sysdumps QtC ec

Where dump files are produced 10?< ec

Verbose output Q{C c

Boot classpath search Q{C c

JNI checks Q{C c

Remote debugging Q{C c

Strict conformancy checks Q{C c

Quickstart Q{C c

Remote debug info server Q{C c

Reduced signalling Q{C c

Signal handler chaining QtC c
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JVM hC 1!5 0lhCD-r

Classpath 4hC ec

Class data sharing Q{C c

Accessibility support QtC e

JIT compiler QtC ec

AOT compiler (AOT is not used by the JVM unless

shared classes are also enabled)

QtC c

JIT debug options Q{C c

Java2D max size of fonts with algorithmic bold 14 u e

Java2D use rendered bitmaps in scalable fonts QtC e

Java2D freetype font rasterizing QtC e

Java2D use AWT fonts Q{C e

Default locale ^ e

Time to wait before starting plug-in 0 e

Temporary directory /tmp e

Plug-in redirection ^ e

IM switching Q{C e

IM modifiers Q{C e

Thread model ;JC e

Initial stack size for Java Threads 32-bit. Use:

-Xiss<size>

2 KB c

Maximum stack size for Java Threads 32-bit. Use:

-Xss<size>

256 KB c

Stack size for OS Threads 32-bit. Use -Xmso<size> 256 KB c

Initial heap size. Use -Xms<size> 64 MB c

Maximum Java heap size. Use -Xmx<size> ICZfD;k,

n!* 16 MB,n

s* 512 MB

c

&CLrD?j1ddt{CJ#,xXUwa"T9

C#`?V#9C

-Xgc:targetUtilization=<percentage>

70% c

*KPD,xXUw_LD}?#9C

-Xgc:threads=<value>

1 c

Z -Xrealtime ==BITVd=wCrZfDnsZ]

?#9C -Xgc:scopedMemoryMaximumSize=<size>#

8 MB c

Z -Xrealtime ==BhC@CZfxrDs!#9C

-Xgc:immortalMemorySize=<size>

16 MB c

":“ICZf”ITG5J(om)ZfD}?,r_ RLIMIT_AS 5,!dPn!D
5#

WebSphere Real Time for RT Linux `b
TI WebSphere Real Time for RT Linux 9CD Java `bD}C#
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) WebSphere Real Time for RT Linux 9CD Java `bE"ICJ:http://www.rtsj.org/

specjavadoc/book_index.html#

(} TCK KP
g{(} Real-Time Specification for Java (RTSJ) Technology Compatibility Kit (TCK)

KP WebSphere Real Time for RT Linux,G4`76P&|, demo/realtime/

TCKibm.jar,TcI&jIbT#

TCKibm.jar |,` VibmcorProcessorLock,C`G IBM T TCK.ProcessorLock `D

)9#K`a);!i TCK bTPyhD%&mwP*#PX TCK.ProcessorLock `

0dX(Z)&LD)9D|`E",kNDf TCK V"fa)DTvD~#
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yw

>E"G*Z@za)Dz7M~q`4D#IBM I\Zd{zRrXx;a)>D5

PV[Dz7"~qr&\XT#PXz10yZxrDz7M~qDE",krz

1XD IBM zmI/#NNT IBM z7"Lrr~qD}C"GbZw>r5>;

\9C IBM Dz7"Lrr~q#;*;V8 IBM D*6z (,NN,H&\Dz

7"Lrr~q,<ITzf IBM z7"Lrr~q#+G,@@Mi$NNG IBM

z7"Lrr~q,rIC'TP:p#

IBM +>I\Q5Pr}Zjkk>D5PwbPXDwn({#a)>D5"4Zh

C'9Cb)({DNNmI#zITCif==+mIi/Dy:

IBM Director of Licensing IBM Corporation North Castle DriveArmonk, NY 10504-1785

U.S.A.

PX+VZ (DBCS) E"DmI$i/,kkzyZzRrXxD IBM *6z(?E

*5,rCif==+i/Dy:

Intellectual Property LicensingLegal and Intellectual Property LawIBM Japan Ltd.19-21,

Nihonbashi-Hakozakicho, Chuo-ku

Tokyo 103-8510, Japan

>un;JC"zrNNbyDunk1X(I;;BDzRrXx:

INTERNATIONAL BUSINESS MACHINES CORPORATION“4V4”a)>vfo,;

=PNNV`D(^[Gw>D9G5,D)#$,|(+;^Z5,DPXGV

("JzMJCZ3X(C>D#$#3)zRrXxZ3);WP;Jmb}w>

r5,D#$#rK>unI\;JCZz#

>E"PI\|,<u=f;;<7DX=r!"ms#K&DE"+(Z|D;b

)|D+`k>JODBf>P#IBM ITf1T>E"PhvDz7M/rLrxPD

xM/r|D,x;mP(*#

>E"PTG IBM Web >cDNN}C<;G*K=cp{Ea)D,;TNN==

d1TG) Web >cD#$#G) Web >cPDJO;G> IBM z7JOD;?

V,9CG) Web >cx4DgU+IzTPP##

IBM IT4|O*J1DNN==9CrV"zya)DNNE"x^kTzP#NN

pN#

>LrD;mI=g{*KbPXLrDE"To=gB?D:(i) JmZ@"4(DL

rMd{Lr(|(>Lr).dxPE";;,T0 (ii) JmTQ-;;DE"xP

`%9C,kkBPX7*5:

v JIMMAIL@uk.ibm.com [Hursley Java Technology Center (JTC) contact]

;*qXJ1Du~Mun,|(3)iNBD;(}?D6Q,<IqCb=fD

E"#
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