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Abstract: It is a fact that satellite is operating in orbit and unattended for a long time, and the stable operation of
the whole satellite mission mainly relies on the robustness and reliability of the on-board software. The complex and
changeable space environment may cause abnormal changes of on-board devices, which may result in abnormality of on-
board software and even software aging. In this paper, based on the analysis of the existing reconfiguration schemes, a
scheme 1s proposed to realize on-board reconfiguration by using the static link mode of the dynamic library. For modules
which have software bugs or need functional upgrades and extensions, the MD5 algorithm is used to verify the integrity
of the data file by using the remote control method. Then, the data file is written into the file system, and the original
dynamic library file is backed up for version fallback. The feasibility and effectiveness of the scheme are verified by a
specific example. The results show that, under the embedded operating system architecture, using the proposed scheme
to realize the reconfiguration of on-board software can effectively improve the reliability and security of the on-board
software reconfiguration, and further provide support for the expansion and flexible application of on-board software.
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Fig.1 Hierarchical diagram of reconfigurable framework

for on-board software
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Fig.2 Reconfigurable scheme for embedded operating system micro-restart
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Fig.3 Reconfigurable scheme based on the dynamic upgrade of RAM-type software
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Fig.4 Reconfigurable scheme based on the dynamic library
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Fig.5 On-orbit reconfigurable design scheme
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Fig.7 Reconfigurable implementation flow chart
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1ifndef DH_ONBOARD_H_
2 #idefine DH_ONBOARD_H_
3

4#tinclude “common.h"

dtypedef struct _onboard_func_obj {

int8_t name[30];

int8_t ready;

func_ptr con_ptr;
1 func_ptr new_ptr;

14} onboard_func_obj_t, *ponboard_func_obj_t;
1
13void do_dm_register_onboard_func(ponboard_func_obj_t objp);
14 void *do_dm_comnon_func{void *argu);

15

16 #lendif /* DM_ONBOARD_H_ */

17

B8 SLHAEMNENHILE

Fig.8 Reconfigurable structure
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return (NULL);
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static void =up_symbol_func{uoid =arqu)
{

uint32_t  left, right;

uint32_t  result;

sys_time_t st;

srand({time(NULL)):

S T AL Limef) -
fFprintf(stdout, “\033[%d;%dH \033[36m SO-DM-SYMBOL-MUL\r\n"
curr_onboard_y_pos{),
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st.week, st.msec);
inc_onboard_y_pos();

left = rand() % 188;
right = rand() % 120;
result = left + right;

return (NULL):
H
static void =up_change_func(void =argu}
{

sys_time_t st;

—al— el Sus timeC): S— —

fprintf(stdout, "\033[%d;%dH \033[36m SO-DM-CHANGE-A\r\n',
curr_onboard_y_pos(),
dm_onboard_x_start(),
st.week, st.msec);

inc_onboard_y_pos();

st = get_sys_ time()

fFprintf(stdout, ""\833[%d;%dH \833[36m Sﬂ*pM*CHRNGE*H\I‘\n",
rrrrrr board_y_pos(),
dm_: unbuard x_start(),
st.week, st.msec);

inc_onboard y pos();

return (NULL);
>
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Fig.10 Original function of the reconstruction process
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Fig.11 Results after reconfiguration
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