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Real-time Scheduling Algorithm TC-LSF Used for the Switch Network
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Abstract By analyzing the existing scheduling algorithm in the network and the real-time systems, the author put up a
real-time scheduling algorithm TC-LSF(Tasks Combining-Least Start First) used for the switch network based on the
LSF algorithm, to ensure the real-time restrictions of those tasks in the real-time network., The algorithm used the
tasks-combining strategy to combine multiple communications tasks,omitted the same routing and reduced the routing

overhead. So, the network communication efficiency was greatly improved. This paper gave the implementation details
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and C fragments of the algorithm, and the performance of the algorithm was also analyzed.

Keywords Real-time scheduling algorithm, LSF, Tasks combining, Primary task,Super task
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kAR . ST(S_ID, D_ID, Start_time, Comm_time), FEi8
BEEFNHRAREN P, TESF5SBEF—ES 525N
E.
3.2 EEEHFHEREH

BEAFEFVBRE  EFAHEBRNEERETH
FESSHEE Lo B R TR g & I — e & 4t
% B RRIREETSNNE IBFHRERZENBEFER
F, BT EFRATESNEIFFMT LIRS T .

(1) BEATE IR S BA MR s AN E #m

(2) 5 & IHETE BB F PUT RBEIR IR 5 1 1) 2457
H 83 O AT A B 5 E 5 B SR EOR

(3) EHA I B RIBIL S PAT A BRI G 1 15 HAh
B 835 O T B 5T 5 B SRR B R

(D) E5 G BT BB S BIT A BRI AR 5 O 15
XHFE B O B BT E S SR aT B R .

TEA GG E SR I e P S

BB 4 n OB N FE MR OEE &S
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BAF InTasks 1L 24 A3 H 4 B 83 O B3 H4E 45 BAFI Out-
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AT HY . BRI SR — R M4 S48 09 T Y e Rl 8
& route_time, XJF InTasks BAS) AT BB MMESH Tn(S_
ID,D_ID, Start_time, Comm_time) #1 Tn (S_ID, D_ID, Start_
time,Comm_time) 476 BT FERK L

(1) Tm. S ID=Tn. S_IDand Tm.D_ID=Tn, D _ID;

(2) DTn. Start_time+ Tin. Comm_time+ route _time<_=
Tn. Start_time;

(3) 2 x route_time<_=Min{ Tk. Start_time | Tk. S_ID=
Tm. S_ID,1<k<N};

(4) TL Start_time+ TL comm_time -+ route_time <=
Min{ Tm. start_time, Tn. Start_time}

and

Min{ Tin. start_time, T, Start_time} + Tn. comm_time+
Tn, comm_time—+route_time <= T(I+1). Start_time
o TE, T K 2530 B B3 0 B4 B3 OutTasks B4
LRI LEES .
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WL % Tm(S_ID,D_ID, Start_time, Comm_time) Tn(S_
ID,D_ID, Start_time, Comm_time) 45 I J5 7= e — AL %
ST, A R T ST(S_ID, D_ID, min{ Tm. Start_time,
Tn. start_time} , Tm, Comm_time-+ Tn. Comm. _time), 5 3F
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Struct Task{

Int S_ID; //iB{FAES MR OEL

Int D_ID;//WBERFHERROER

Int Start_time; //BAR AT 55 0 BB FF IR AT H)

Int Comm_time; //#154E 55 B B8 15 55 )

Struct Task * next;//#§ 6 F—A-# {515 H9FE £+

$HF 0 ¥ 0 R3S HALE T A — A AR A
ML B A o O BB 15 55 S0 A RN i BAS)

Struct Task Taskqueue[ n][2];
H TR Taskqueue kJLOTRICHALHE 1 & BHEFEF A
BAZY , TTE Taskqueuel k][ 11RAZHHL oG O & WIELE 5
Hi A L R 1 W 2% SR B - 3983181 24 route_time, F IR FH Ci&
FHRZ AT R MARII PRGBS S IRNE
BB
Struct Task * In_T1, * In_T2, * Qut_T1, * P;
Struct Task * in_head, % out_head;
In_head= & Taskqueue[kJ[0];//BAc#blin 0 K B ABIEE S
BAZ fry3k
out_head= & Taskqueue[ k][ 1];//BAHHLN O K B BB EEF
BAZ &)k
/% MASHAMLAR T K A% AT 55 BA S R BUH B {1 45 IN_T1,IN_T2,

FIWTREE AT EIE * /
IN_T1= In_head—>next;
dof

IN_T2= IN_T1->next;
/= FYET BT 45 A IR IR CTAT B 8935 0 R B AR * /
I(IN_T1. S_ID= IN_T2. S_ID) and(IN_T1. D_ID= IN_T2. D_ID){
/ * FIWHES & 0 SRS G HATH BT = /

If((IN_TI. Start_time~+IN_T1. Comm_time route_time)<=1N_
T2. Start_time) or ((IN_T2. Start_time+ IN_T2. Comm_time -+ route_
time)<{=IN_TI, Start_time) {

/ * FIWHEF &I R SA M E N O R B AR O fE
1R B LR PE: = /
P=IN_T2;
‘While(route_time * 2< =P, Start_time) {
P=P->next;
If P+next==NULL beak;
}
If P—next==NULL{

ST_time=IN_T1. Start_time+ IN_T1. comm_time-+IN_T2, Comm_
time;

Out_T1=out_head. next;

/[« FIWHAE 558 HE AR HAL IR S O R £ M —A H 8935 0 B8
{FAE S SERT « /
FOR(i=1;I<{=n;i++){

If (Out_T1. Start_time-+ Qut_T1. Comm_time+ route_time</= IN_
T1. start_time) and(ST_time+route_time <{=Qut_T1—>next. Start_
time) {

/[« AR S B AFE A IR S Ml et R R« /
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IN_T1. Comm_time =IN_T1, Comm_time+IN_T2, Comm_time
/ % FBAT % W B3R TFRA e 1E] B 43 15 1T 45 o Bl 24 e ) R /s
fHx/
If (IN_T1. Start_time>>IN_T2. Start_time) N_T1. Start_time=1IN_
T2. Start_time;
[ * ERBA WS In_T2  /
IN_T1—>next=IN_T2->next;
Free(IN_T2);
} Else {
Out_T1=0ut_T1—next;
If Out_T1====NULL break;

}
}
}
!
/ * BRERRIUR ABAII T —4LB AT S TS B3 « /
In_T1= In_T1->next;
} while(In_T1<>NULL)
3.5 SCRHEEE % BE TC-LSF 7E 35 #hl 5k W 45 oh (9 57
M EASCHAGERAT F BT, 77 LUEAE S5 038 5 T B 5
Z10E, B REN—B T IBAES & I KR EiaE
TEHMEFERERMEN ., REESIGEFEYBREFLESED
WA B s AR ] SRR B A & SR R AT E 4R
£455& I e, X R ARSI ME S B E S B PR —1EfE
MBS ST E R BB Y P48 T 8 L RB S AE AR R AR BE
R E MR REESE.

4 BEMHEESTSIR

XFES I HEEE Lo B F R BEE ¥, TCLSF RyHEE,
Ve 53 BITE BB AIL ) W 28 I 1 v FIE AL R R A A 85 v
HATSHT.
4.1 BTHRYIMLEIRE

B SR R 35 11 8 ST 3@ B I ] 22 ECR_timne, 1
#4718 1% F9 At ) & RCR_time, WA EEF A A B MES
BEESF A HMEHRT T A AMERE K —IREL
B SR E R et E] L B4 £ T ECR_time-+RCR_time, 41
BA 2 MESHT T &3 BR— RIS IRLE F n—
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