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Research on Spacecraft Software Refactoring Scheme Based on
Dynamic Loading Mechanism of Module
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Abstract; Analyzed the current routine embedded software refactoring mode in aerospace, points out its shortcomings of low security

(Innovation Academy for Microsatellites of CAS, Shanghai

and low flexibility, this paper proposes a software reconstruction scheme based on dynamic loading mechanism module. The scheme has the
characteristics of safe, efficient, flexible, and can also update the software without interrupting system under the condition of the current
task. Using the godson CPU hardware platform, combining with specific experiment, verified the file system establishing, module loading,
unloading process execution, fully proves the rationality and feasibility of the scheme. The experimental results show that this scheme can ef-
fectively reduce difficulty and cost of the in— orbit spacecraft software maintenance, and also improve the team collaborative in application
software development, also have certain reference value to other embedded software development design.
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Block Device
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void Hellol (void)

{

print{("— — — this is Hellol DKM example —— —\r\n");
}

34— DKM TR A~ R 4L

void Hello2(void)

{

printf("— — — this is Hello2 DKM example —— —\r\n");
}

void Hello3(void)

{

printf (" —— — this is Hello3 DKM example —— —\r\n");

}
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Development System

VxWorks 6.8
KERNEL: WIND version 2.13
Copyright Wind River Systems, Inc., 1984-2012

CPU: LoongsonlE. Processor #0.
Menory Size: Oxffff000. BSP version 2.0/6.
Created: Nov 1 2017, 16:27:34

ED&R Policy Mode: Deployed
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K5 VxWorks #:4F Z 4% )5 sh s B

2) RGEWIRME)E . B SO R G R RS, R E
AW YM R LB HE LS. WIE 6 fraw. " LUA N
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=> devs
drv nane
0 /rull
1 /tyCo/0
1 /tyCo/1
1 /tyCo/2
1 /tyCo/3
8 host:
value = 25 = Ox19
—> usrRamDiskInit
Instantiating /ram0 as rawFs, device = Oxl
0x805124£0 (tShell0): ---1. xbd RamDiskDev Creak succeed —--
Formatting /ram0 for DOSFS
Instantiating /ram0 as rawFs, device = Oxl
Formatting...Retrieved old volume params with %38 confidence:
Volune Parameters: FAT type: FAT32, sectors per cluster 0
0 FAT copies, 0 clusters, 0 sectors per FAT
Sectors reserved 0, hidden 0, FAT sectors 0
Root dir entries 0, sysId (null) , serial number 7d0000
Label:”
Disk with 1024 sectors of 512 bytes will be formatted with:
Volume Parameters: FAT type: FAT12, sectors per cluster 1
2 FAT copies, 1010 clusters, 3 sectors per FAT
Sectors reserved 1, hidden 0, FAT sectors 6
Root du entries 112, sysId VEDOS12 , serial number 7d0000
Label:”

“ devs"

OK.
0x805124f0 (tShellD): -—2. format RamDisk succeed ———

ran
0x805124£0 (tShellD):
0x805124£0 (tShellD):
0x806124£0 (tShellD):
value = 0 = 0x0
=> devs
drv nane

0 /null

1 /tyCo/0

1 /tyCo/1

1 /tyCo/2

1 /tyCo/3

8 host:

3 /ramd
value = 25 = Ox19

. the file <examplel.o> is created 0K --——
. the file <example2.z)> is inflated OK ---
. the file <example2.0> is created OK ---

walue = 0 = 0x0
->
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FTMSCEFIFR, LA B HT H kT 2 847 15 3CfF “Exam-
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DL 2 iy A7 IR P8 AR DGR g, s A7 85 R e 7 s, Hop
T “runModule” B 50 H 75 N 2R B 0 JE 6 RS W0 O T pR 4K
“Hellol”,

EXAMPLEL. o

EXAMPLEZ2. o

value = 0 = 0x0

-> Hellol

C interp: unknown symbol name “Hellol’.

-> Hello2

C interp: unknown symbol name “Hello2’.

-> Hello3

C interp: unknown symbol name “Hello3’.

—=> runModule

—— taskEntry=0x805a1a30, type=5 —-
——— this is Hellol DKM example———
value = 35 = 0x23 = "#’

-> runlModulel
value = 0 = 0x0
->

-> Hello2

——— this is Hello2 DI(M example———
wvalue = 35 = 0x23 =

-> Hello3

-—- this is Hello3 DKM example———
value = 356 = 0x23 = "#

-> Hellol

——— this is Hellol DKM example———
value = 35 = 0x23 = "#
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5) MBIHCTE B R, N e 45 Ik AH N R 2R, FE R IR
MR M. @2 A S “moduleShow” W] L)
EEMAHRETHEIGE, TUEE Y NAZE PR “ex-
amplel. 0”, “example2. o” i, Wil HmL A “deleteMod-
le” PRECKEBLHE “examplel. o” M P AZ M B o B 75 98
PREL “Hellol”, #E RG4S R AMG L, M5 Hew
B ranModule” ST B BLUHTAR B 17 41, T L4k

-> moduleShow

MODULE NAME MODULE ID GROUP # TEXT START DATA START BESS START
example2. o 0x805212c0 2 0x805a20b0 NO SEGMENT 0x805a21b0
exanplel. o 0x805a0b30 3 0x805a10b0 NO SEGMENT 0x805a1150

value = 0 = 0x0
-> deleteModule
-= Module Delete succeed ModuleId =-2141582544 —
value = 52 = 0x34 = "¢’

-> moduleShow
MODULE NAME

MODULE ID GROUP # TEXT START DATA START BSS START

example2. o 0x805a12¢c0 2 0x805a20b0 NO SEGMENT 0x805a21b0
value = 0 = 0x0

-> Hellol

C interp: unknown symbol name "Hellol’.
=> runModule

—- taskEntry=0x805a11b0, type=5 ——

--- this is Hellol DKM example---
value = 35 = 0x23 = "%

-> Hellol

--- this is Hellol DKM example---
value = 35 = 0x23 = "%

=
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