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SMP-Accounting System: Resource Management System for Multiprocesor

MIDORI SUGAYA," YOICHI YUASA' and TATSUO NAKAJIMAt®

Recently, to satisfy increasing requirements of advanced embedded system with multicore
become popular. In multicore system, SMP (Symmetric Multi Processor) is preferred by less
overhead of communication between operating systems and less cost of collaboration of ap-
plications and realize real-time performance with processor affinity function. However, the
cost of complexity of applications is also high in the SMP system. In this paper, we pro-
pose a SMP-Accounting System that can decrease the cost of building embedded systemn with
satisfying the requirements in SMP by using it’s abstract model.

1. I ®»IC

A, #AHTATLTH, BELTEY 7 U
TRY—EADOEBEEREZHLLTH, YIIFaT7E
N—Z & LEGEEO 7Oy RERLTNWS. T
NFa7Toydid, TotyYoiFitick s
BEF OKEE O HIZ X DA S BT O
WIERL T3,

IVF A7 OFTH SMP(Symmetric Multi Pro-
cessor) 1X OS DY Y —AHKENFETHHEL,
AMP(Asymmetric Multi Processor) IZEbX OS fEi&
BOA—N—Ay FBRENVWEOEHICLVEENR
EoTW%. LinLAERid, SMP #%B7 5 Linux
KHENBIII, O—RENT L Ul L sy
AV DEFTIEFOTRNRETH2EOMERH o7,
ZANUH L&, SMP-Linux THHRED T I v

T R EAYE T #MWE
Waseda University, Department of Computer Science
tt I E-7 KRR
TriPeaks Corporation

KA EBRNTDT 74 25742 BREIC K D ET
NER O Bt ORI EN 2 & N, ERAMRMRAS
2T LNDBERANOHBFENEE> TS,

LinL, oty oBEEiETE, BB oty
YOIDETTUr—2a WEBTH0RENDS. T
D%, T0ty Y ORBNEETIEIL, 7TUTr—
A OERZMLEL RS, A, TotovE
FED L TORBENBELRS. TIN5 OEHIOH
Bey7)r—afITITOER, FOBEMEESE
BFEEBEVNIMENRDHS.

BFFETIE, TSV~ ar OFFAEEmMESE
%Fik& LT SMP-Accounting System # f2{£9 5.
SMP-Accounting System 1%, {7 7 U —3 3>
HTEBLTWESOEYy Y ID EXAFTDa—U LY
NIA—FEERT T r—a ATRDEE, KU
BRI T AT 2I R 7THS. ALK
D, 7= a3 OBMAREED S ZLNTE
5. F#@TIE SMP-Accounting System DF&EH + £
%, ROEDHEIC DV TR,

RRX O, B2EICT, HABI AT LOH

&)



HKE SMP AT LDOBEEIRN, 53 EIZT SMP-
Accounting System ZRRFET S, H4 BICTEES
B, 85 ETHmERND.

2. WIIFAT L AFADIRIKERE

%

2.1 & =

IEEDOEAAB S AT LABRFRETIE, @B DHEE
ERPBEETHD. FZIE, BE-FE Ry hU—
775 & PC M ORENHHL A HEEIT HHAAN D X
STl o k.

IO UEHEEREMETAIL, 7oyt biEE
NEIZRHELZBOTIEHARL, RAVoRyYZAN
LZETENAT U r— a3 2E8EXE, 2400
A MHIEEBIRTEENA NS, 3517, KIEES
hNOERICEY, oty solidleic L5 EHE
BEOREEZBMNE LIV FO7 OERANEATN
5. —HT, BBz X 2BREBEOEH LD
TIV = 3 EEOBNAENL D EERREE
o TWha,

2.2 SMP DFfl=5 L RIES

Z3L7H, IIFIAT7OFTHEIZ SMP ILRD
FE SRS I COBABEAEAL TWS. (1)
WITREBIZ LB EEEE L, BEEOWE. (2) 8
MO OS ZRHATES D, OSHDY Y —2A%EH/HE
MWAETH B, T517, BREDELLFIHTEED
AAELT, O— FNT 2 RBESENEHINTY
%. (3) AMP 0k2Ic7nv vy EIcERks 08 &
FELILENENS, OS HEFEOA—/N—~w BN
B, XIBIC4) TOTTLEIILFALY RT3
FHIZk D oty OMTOBER OIS A B ABRFIA
TELERENROTLNS.

INIHLT, SMP ORMBER &L T (1) Qs
BOmMLEIZIE, OS50V FALw RMeaiksd
5NB. F, 2 MATHBO—RKNT LI LT
L, 77U arnEnTotydTETEN
LSMTFRIMELWEMNS, VT7IINE A LEOREOHE
HTHRTFAYY bERBENBITEND,

2.2.1 SMP TOBENDXL

MIERD (1) I2D2W T, B POSIX FDA LYy
RIA4TIURBREDI RN T 7 MEfEN TS,
FIREA D (2) ICBEL Tid, BGE T, SMP AT OS
RT3 Linux TR, 7Oty HoOBRELOAED
FiE (FuydT 74T 42) pEftan, Jo
Ty Y OEEERMEREEMICLD ) TILY 1 Lk
SNEIREE R T B,

U L7ans, JotyyorEkis, 77U 5—

@  Pe—{{—()(1~() (0

o P
P2

P4
o Pr—@®

Pa—-@

P4

1 7Oty HEOEE (SMP-AS #)
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1: cpu-set_t mask;

2: pid_t pid = 75;

3: int cpudd = P,,:

4:

5: /* clear all bits in the mask; */

[§ CPU_ZERO (&mask);

7:

8: /* set a new processor id for the mask */
9: CPU_SET (cpu-id, &mask);

10:

11: /* assign a task to a processor */

12:if (sched_setaffinity (pid, sizeof(mask), &mask) == -1)
13: printf ("Failed to set CPU affinity”);
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Fig.2 Example of the change of processor binding w/o
SMP-AS
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Fig.3 Change the number of processors (w/SMP-AS)
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(a) m=1, {r;li =1,2,...,6}

pid_t pid = 75;
account.t object.attr:

1:
2:
3:
4: /* set processor id for the object attribute */
5: object.attr — cpu_id =P, ;
6:
7:
8

/* create accounting object */
object_id = create_account(&object_attr);
9:
10: /* bind task for the accounting object */
11: bind_pid(object-id,pid});
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1: AO;: object_attr — cpu.id =Py;
2 set_account (&object_attr);
3: AOg4: object_attr — cpu_id =Ps:
4 set_account (&object_attr);

K1l (c) B AO:,{AO;|i = 1,4}.m = (3,4}

1: AO;: object_attr — cpu_id =Pj:

2: set_account (&object-attr);
3: AQg4: object-attr — cpu_id =Py:
4: set_account {&object._attr);
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Fig.4 Example of the change of processor binding(b)(c)
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/% definition of the account operation structure */
struct account_operations {

void (*replenish) (cabi_account_t);

void (*enforce) (cabi_account_t,struct task_struct *);
}

/* this is the cyclic executive policy */

/* that register their operation. */

struct cabi_account_operations cyclic_ops = {
.replenish = cyc_replenish,

.enforce = cyc_enforce,

}
B 10 BIKF-TI
Fig. 10 Structer of account.operations
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