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Abstract: As a specification of middleware, real-time CORBA (common object request broker architecture)
defines uniform CORBA priority which is independent of any operating system. The CORBA priority is carried
with the CORBA invocation and is used to ensure that all threads subsequently executing on behalf of the
invocation run at the appropriate native priority, which is mapped from that CORBA priority. How to map many
CORBA priority levels to fewer native priority levels and maintain the order of these priorities is very important.
The mapping problem is common in real-time middleware. The priority mapping mechanism of real-time CORBA is
introduced briefly. The two methods of how to map middleware priority to native operating system priority are
presented, the two methods are static mapping method and dynamic mapping method. Static mapping method is
simple to be implemented, but it can break the interoperability, portability and the strict order of middleware’s
priorities. Dynamic mapping method is complex to be implemented, but it can maintain the strict order of
middleware’s priorities.
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2.1 RFEEX
T IR e R AR S G S LR, B o 2 RS R AR S A A S5 K P, KRR

P, =({my,ms,...;m}, < )30 P={mymy,... i}, <, ={{m,m;)|m;e P,m;e P, H. i<j}.
A HAR S AT AP 454 PR
P=({nyny,... 01}, < 0,08 Pi={ny,na,... 0}, < = {nynpne Pyne P, Hi<j}.

ny & P, PR/, 3 ny P, P IERCK G, I N

TEAR SO T R koI>1 AR FEORIE GO0 A TR, AT < £om <, <, 4848 E R
RERE Il & < BRI D) & AR SCARAE A x,p 3RoR P IITGE.

PR SE I £ 2 AE P, TR R 5, B

f:P,— P ERATE X

Vm;e P,V me P, WNE m;<m;=> f(m;) < f(m), LA TR AR )T

Vm,e P, me P, MR m;<m;=> f(m;) < f(m) B f(m)=f(mp), BA VIR F35 53 AR F K R, B f(my) < f(mp)Ek
H f(m)=f(m)I A f(m)>* f(m)).

I 216 e e T A S A e P - f 5 2 3 3 R B et B A ™ A U I RE A i 5 88 o 2B 1 5 2 0 e B IR
P56 4% 10 175 21 BHL2E i P e s 3.
22 HIE

TEBBN T B Pe 5y [EAAHASI 1 B, ie A Dy, Dy,...,Dy.

|D;|>1,1<i<L;

VxeD(1<i<l),VyeD,(1<j<h), W i i<, U] x <.

PR R — B R 58 BB A — AN HE R R4 2R S0 58 20, BAS[R] [ B Wi S5 D9 AN ) 19 £t 56 40

f(x)=n;xeD,.

RS £ SC AT ATHN A W 45 1e:

TEI 1. VxeD(1<i<l),Yye D(1<i<h), iR i<j, M f(x) < f().

TR RIT (0,57 L] e 43 7= A AR 56 Rl %

BB 1 i o5 2 32 4 TR 1 R GE M A M S A B e &L %) Windows 1 & B F 5 0l 1A 7 MLk,
w2 W HE 16 ML GRS N A ) SR A,

WG Dy IAS B 5156, B v] LAY A P35 B8 R0 X B LA 7.
22,1 XBEHE

TEX B T AT I Pe v (1 — B AR S 2 46 & —— B 2 P, BITE P, PO B — AN X ] [a,a+1],
Horp 0<a<k—I,B) D;={x|xeP x=a+(i-1)},1<i<l|D;=1.

3, x<a
FE X f(X)=4n,, x=a+i-11<i<l.
L& x>a+l!

Ml fE XA

ER 2. Vx,Vyel[a,atl MR x<p, U f(x) < f(), BRI X B AR L X B [a,a+1]H (8 BICIR  A% DR ).

HR A T2 B, N AT X B [a,a+ ] £8P TR0 56 20, 1XRE A e 8 30t S i B AL S R .

DX BV IR A5t IS ] B G e 2 B AT R ) A A M PR 5 2 TR S A [ 198 o ) 44 T BB B AN [R] 1 X R,
FEANFE RS A e HL R A
222 TEIEE

% B=HJ,LaJ%%XﬂL o BT A UK (23] 2, 4.6 |= 5 457 B BSL b IR UDy | =Dl =, .

|Dy-1|=B.
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VxeP, WIHR x<B*, ) xeD; & B*(i-1)<x<B*i,1<i<],VxeP. W H x>B*, | xeD,.
RN 0 T4, 55 B A~ P XIS h— B ax iy (s e L
f("):{Z: i;g:g,ﬁ’*(z‘—l)gx<B*i,1£i£l'

R F) 7€ S AT

I 3. Ix,ye P x <y, (B2 f(x)=F (), BR800 K RERR 2 PR 7.

X I BOAE I T Bk A1, R U AR A H S S B0 3 I, R A2 06 P A () B 1)
Lo gk.

EIE 4. Vm;eP.,1<i<k—B,f(m;) < f(mjp), BN LE L £ v 8] 2RO 2 9, mT DL 4 R i
JEA B RIEFE.

VBRI A R A B v T AR G I AR A N TR R . W R A R R 45 T
e TR 8 R FH A2, U A 0 e TR A 5 4 A X R A A b S 4, 1HL it 3 LA
TG4 T A AR SE R R AN I L & P S AN B AR R K g F1 g0, % T
A g BLAE CORBA L5 4 x, 00 g WUE H IRAEILSESL yox <y HAEREAN MU f R AIE Fig2  Static mapping
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2.3 SRR

TERRAS T DL AN T REER B F2A R 7 (RIS, b T A% AR A SCHR H — P B AR LG 2.

HIAWIHE R AL T AR REH N DAAR Y IR — I 2, RE T EAH M A AR e 9400
TG A S M<N,UTE I 1, BT DURE 4 30 04 o ()£ 0 56 SR e B4 HAR 56 4% b an B M>NTEZ IS 20 M
A LS g e N A S G G C AR 7 RATIE AR SR G IR AT NV AN, B e AT TS 31 A A o
P SLA A T AERE A M—N H 2T 0B BT 15 PRAT . 22 15 L WS 1m0 S R 0 ) e 2 AR A i i R T
WAL T LA R 7 08 — Pl B A L.

PTAMEH S LR RANPIRE P H), REEBATIERE P 4 AT 51,50, B0 S=s1,5,...

WMAEBMRERE s, WREAETAHEFTHER—DNMRAETER N MRS 5@ REDHFLERE
MA@ RGETHLRRIEH(EN),® RETHEBREN TR EHRAETH,O RETHLRIRERER
(1 Ready | Wait, 35 A1 ).

BN BUEAERE D RGURES s N A ARSI MW £, KR5S R E O 6 22U A M Se ¢
(KIS, — SBORF,s; AN f, ANTR]. A 201 28 SR A AT T S

RGP LR N 1,i=1,2,.. =il h),cie Po RN 4 R AL 1 e P38 R 1 HAE REAEYLh;
RRLFRIRE e {row,s},r 78 Ready,w F 78 Wait,s L7~ 8 15 (suspend). AT R 78 R4 Ready 1ILTE
T4 R AR AR

7E R b AR C,C(R)FR IR R T 21 M AR sE e &, R

C(R)={x|xeP.},VxeC(R),3t;eR,c=x;Vt;eR,c;e C(R).

18 C(R)L5E SHRAF Z,Z(0) R 42 I < K AE K x 7E C(R)T AL B, Z(x)=), &7 x££ C(R)HE 5 j MIKHY)
AR SE 20, BI Z(x)=f < IY<C(R),VyeY,y <x;Vre(C(R)-Y),x>+r;| Y|=j—1.

EREPATIRS 5, T

XV 1=(cplihiye T, | C(R)II I,

(S h=w
f;i(ti)i cmnj’r,m,'e{rss}bz(ci):j'
2SR R AR 7 2 5 B v ) (00 S 40 4 00 B AS LA e 9 4 00 /D IS PT LUK T AT HlE- Wit &R B AT H

T Wait ZEFEA R &3k 13 CPU RIS A, BT LUK BT TR e 6 18 R B AR i A Hb A S 41
SV t=(calih) e T, 4| CR)[> I,

1
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Segment
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(c..Suh), by =w
£, @=1{c,Ts), Z(e) | CR) |-
cnyr), Z(e)=(CR) =) = j >0

AU R SN B o S TR w2 B a0 N LR w2 % [ A e e ol (1 G 7051 E 75 2 771 R 1Y i A<
P dE Wait e NIBAT I ORIEEATZ RIS 7 R RS T 1 LS A HE Wait 282, thT Wait 2672
ANHAIRTT CPU M4 AE, I LUK BN T DL 2 90k B o0 R 48 (R I A L S 2.

B 5 AR AE A B AN R G R), M H BT R M s e 2, - 4 RGOIRE,
PR R AT RS I 4 FRB G (1) 77 16, T AL R R A e i

BBAERES 50 FAERANERE t=(cilihi) 7 =(cpl.h) AEBSS £, T

f @~ 1 B, f, )~ 1, B

FIASW A W 4 id:

WRE 1. R c=c;, I B hzw,hzw, 1 1 :lj/"" LI E R =hj/"“' #W.

R PEAN o B AR 58 ZAH A5 (0 E Wait ZRFR AT RS T, AT G A iR 56 0 AH [R].

2. W ¢ < cphwhzw It B A =e WL < 11 36 H nl =,

RIPEANIE Wait SRR A0 AR BUIRES TR, Wt 5 rh B AR08 56 A 1) Ze R SR I mT LARRAT, T 56 44 v (1) 2 2 s ] LA
PAT I B EAN AR )T

WE 3. W ¢, < cphwhzw IE LR =s W 1/ =1/ =3 JF LAl =s.

RIPHANE Wait ZeFE 7R AR BRAS T,  5 vh (B0 5 25 e 1 B A WP 5 i 4 4, DU 5 A1 PRt A 2 4

WRE 4. MR ¢; < h=h=rJf H. h]ﬁ‘ = h,.fs" =, ]Lfs,' < 1{5, .

RIPAS Ready e FEAEALRORAS R, W SR WL 5 & AT TR AT LABAT , U & AT 45 AR )5

FRAE LA by L 3R AT1 5 5 15 21

EIR 5. BT WS 2 A R 1.

EHL S W LARIR N AT E AL t,:(c[,l,-,hi),tj:(cj,lj,h/),?'f: t; i t Eg?g/l\#\/ffﬁ}%"[",(?,<C/,Ul”$ﬁ7£>{jt?§ Si,
WARRAS T Al =0 =rJe A1l =1l 0% 105 < 1/ S AR AEIRTS s FE%RE T hl =s, b =7

B AW BIE AN SZ 8 AE R G0 A B0 BR 1), BE A% OR 3R 0 58 9 2 ) 1 K 0% R AR AR (G M AR 3 T v ) 2
) TEL AV P AT A A e, A0 it O 8 R 5 B RE VT S .

BBE AT AT A J2 B A VE ) — MG

TE B AR WU E BARSTILNE, vy DL A G R Sk

BE 1 BhA WU i L

e TR P MBS I HE LI RT T HIR A

min(7)24E 5 T RIS H /D EIICE, BT UR j=min(7), 1 V xe T34 H j<x.

max(T)&HA T e g K c 3, RIUHEE j=max(7), 0] V xe T3 H j>x.

1. =0

2. for (ORB g — Ak K){

3. if (K R R RN S /2 Ready)

4. T=TU{K [f] CORBA lL5c%4};

5. else

6. B KN ERAE R BEE N T /A
7.}

8. if (ITI<D){

9.

for (i=1;i<|T];i++)// IR B 4K IR 58 |
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10. Jj=min(7);

11. K CORBA LSEH N j KILREHI A R GRS HBEE N ny;
12. T=T-{j};

13. }

14.  }Yelse {//|T]>1

15.  for (i=0;i<n;i++) {// )\ & FUEAR R H

16. j=max(7);

17. ¥ CORBA L4k j MR MR KRB LY E N ny
18. T=T-{j};

19. )
20. Suspend LA A 26 FE;
21 )

3 bk K

R 1 WA 7 1S 45 T &0 56 9 S 5 05 DR R A 55 D75 125 8 A DL sl i AR AN ] 110 2R
GERp P, AT LU AN [R] ) U 7 V5 RO VEE SR AE RSB R Z 1 6 LE Wi iE T Pthread [ Solaris - £ 45
S AR R BUHO D7 AT AR EL R 2 E Windows 548 AE R GE0 56 2 LD 11 6 vpom] BUAE T 3 25 i 5
T3, BeSTRE B A4 JR D0 G B 1 R et A8 FH B0 25 1 8 U5, B URI(university of Rhode island) 80 7 55
it CORBA %éﬁ[‘” ESEBR R G h AR AR IR A3 B0 2 Fh o7 V5, B i 75 AT S BRI 51 ORB +h 45 Solaris “F 5 EAE
AP EANE A4 Windows 165 A8 TS A BEHE, O 748 0 7 w) DU 8 L AT SE IS ORB B 1 # fit s 49
AR 5 G Wt 73k LLAR 3 B2 (3t T 8000 21 2 WSS B, AEEF] o mT RAAR Y B 5 Kk e 1 A O g 7 7.

Table 1 Priority mapping comparison

R WXL

Segment hashing method Average hashing method Dynamic mapping method
Range of CORBA priority Part All All
Number of native priority Limited Limited No limited
Order of priority Strict order Partial order Strict order
. o Breaking (interoperability Maintain (interoperability Maintain (interoperability
Interoperability and portability and portability) and portability) and portability)
Strict order of priority mapping Choose the priorities among Choose the priorities Always maintain
segment according to the span B (strict order)
Expense of efficiency Yes Yes No
Implementation Simple Simple Complex

4 % it

AR SRS S I CORBA [0 215 4 S5 [ 7L, 482t 17 LAY 5 3 5 SR 52 I v ) 1 00 5 48 e S A6 28 BB 91 9
HNES) A5 P A RS AL, 20 T 2 L A PR DL Sk 50RIT IS £ P 50 28 ol 488 HE T RE A8 ™ A9 DR 10 8 A 8 s 4wk
SRR A SO S IR r 8] (K D 56 2 i S S B R AT 47 9 S
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