5 44 B4 3 1 Z M OE O Vol. 44, No. 3
2023 4F 5 H Journal of Telemetry, Tracking and Command May 2023

Website: ycyk.brit.com.cn

B S SIS B AR FS

T, 42
(1 ZRUR# AHE 230039;
2 E B B BOG AR AU ST T A8 230031)

WE: AMEEZRBEHN BN TENDESEN, RE-FATETHERER, LARKLIAALH. TERZMAIHRG E
E e ] fmﬁ‘ﬁiftﬁb*”ﬁ%?f% BN H BN EEMEERRER E, KETIER Y @ 3T L E47H0H B & Rk F K%
MRS ST M I, AdX o RRAR, BRI EAAFIE N IR, BT R GIERIR; LSBT S
Howy & E Y Kok ﬁvl)%liili"ff]%—ﬁ%f)ui’ﬁgi’d/ﬁ%o 177?«%4J£BM3803§?X5\$E§%%‘*%4?T£ K, EREH .
TR BMERENFT HAGERIIEN, MATERAZHERTE, AFZEERANFD. TSRS, RATELHERE,
AT RN EARAE TR R My BB AR B A,

KR ZREM; BFER; EEM,; Gk

FESES: TP31I XEkPRAERD: A XEHS: 2095-1000(2023)03-0024-07

DOI: 10.12347/j.ycyk.20221020002

SIAHR: FE4E, il IR R LSRG S EMRRBTT]. EnlEds, 2023, 44(3): 24-30.

Research on on-orbit dynamic reconstruction technology of
on-board control software

LI Yahui'?, LU Fan?
(1. Anhui University, Hefei 230039, China;
2. Anhui Institute of Opticsand Fine Mechanics, Chinese Academy of Sciences, Hefei 230031, China)

Abstract: In order to make the on-orbit dynamic reconfiguration of onboard control software, a new on-orbit dynamic reconfig-
uration method of on-board control software based on quantum programming framework is proposed, which can realize multi-
version switching without operating system support. Based on the analysis of the key technologies affectingon-orbit dynamic recon-
figuration, the support of software framework for dynamic reconfiguration is sought from the object-oriented operation mechanism
of quantum framework. By dividing function boundaries, functions are classified into internal functions and common functions to
avoid cyclic dependencies between modules. The maintenance strategy of function vector table is given, and the switch of vector
scale is realized based on version number. The proposed method is fully tested on the BM3803 on-board processor platform. The re-
sults show that the system of the proposed on-orbit reconstruction method does not need to shut down, the version can be rolled back
and the update process is reliable. This method has the advantages of small memory consumption, weak platform dependence and
strong code reusability, so it can be applied to space-borne controller terminals with limited hardware resources.
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QState Bus_1553B DataHead (DataHead *me, Qevt const *e) {
static u8 sta =0, I P AR
switch (e->sig) { I FIWA A
caseQ ENTRY_SIG: { I HEAFE
I ARFIE AR B (TR eR el N 3L R )
return Q_ HANDLED();  / H{Fgibse, iR [afE4E
}
case A _SIG: { I A B
I I AASHFTF BEhE (4 BeR Bl 23t eif )
I SRR, SR HIHESE

}
case BSIG: { /I B
I ARFIIE ABSHF T (a0 (TRl 23t o )
retun Q_TRAN(&Bus_1553B_Loader):/4J41] Fuih HARARAS ki
}
case SAVESIG: { I RSB
VRS THIINCE R E R il )
return Q_TRAN(&Bus_1553B_Loader); // HI45ul A ik R ek
}
case RECOVER SIG: { I B
1 AN ARSI (e (AR IR )
retun Q_TRAN(&Bus_1553B_Loader); // HJ4ul| 4 Ak R2s ek
}

}
return Q_SUPER(&QHsm_top);
}

retum Q_HANDLED();
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Fig.2 Active object state handler

1] 5 %

enum StaFunNamef{

[/IRBAL AR R G

StalFun=0,
Sta2Fun,
1 .
StaNFun,
IdleFun,  //%% INBR AL
StaFunNum //IRAFER A B

b

enum PrivateFunName{ // R B G
Private] Fun=0,
Private2Fun,

1 .
PrivateNFun,
IdleFun,
PrivateFunNum

/%3 TR E
// VA SRR O

|8
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Fig.5 Software structure of onboard control system
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Table 1 The function parameter table of reconstructs
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Fig.6 Relocation process of onboard control

software
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Table 2 Result of software refactoring
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