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ABSTRACT

It is essential that weapons which are mounted on aircraft need to prove its reliability and safety during its
developments. A guided missile should have high reliability and safety throughout various tests which are including
ground tests, captive flight tests, detailed technical tests and operational tests. In these various tests, it is vital that
software of each component in the guided missile should be easily updated in order to correct algorithms or errors.
In this paper, we propose a software update technique based on MDTP(mass data transfer protocol) which are
defined in MIL-STD-1760. The proposed techniques have the following advantages: First, software of each unit in a
weapon can be updated through a test equipment without disassemble a guided missile. Second, development periods
for a software update can be reduced by reusing MDTP. Third, we can easily maintenance of the software because it
is based on standard. We proved its efficiency and validity through experiments. Therefore, the proposed technique

should be effectively utilized for software update of a weapon mounted on an aircraft during development processes.

Key Words : Aircraft 1\/[1ssﬂe(§}%l7]% 2%}, Mass Data Transfer Protocol(T-8-%F ®lolE] A& ZZEF) Software
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Fig. 1. MDT file structure
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Fig. 3. Software update process
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Table 5. A control message for software update

Word #| W & at B
1 Header | 0xF100 HAIA] ID
.| 0x0010 TRE B
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Table 6. A monitor message for software update

Word # = o H| D
1 Header 0xF100 HAIA] ID
TAE] B

. 00010 |y 2 en 2
2 Instruction Return 0x0020 T4 %u : 9o ]

3 Software Update Set | 0x0000 | HH[o]E AAA] <1’
A=A ole A

dlole] et

3 Num. of Chksum Errors | 0x0000

0x0000 N
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Table 7. Command of select download mode

Word # = a H[Z
1 Header 0x0422 | TC IAIA] 22743k
2 Instruction 0x4000 | select download mode
3 Subaddress 0x0000 002 A4
4 File Number | 0x0000 002 A%
5 Record Number | 0x0000 002 A%
6 Block Number | 0x0000 002 A4
7 | File/Record Checksum | 0x0000 002 A4
8 Message Checksum | 3l'g#k| TC ¥IAIA] A 24
2) THES 9 BEe FAT F 9e deRs
3l7] 9J%k =H]E 435}, ‘In Download Mode’ S

TE AXE
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Table 8. Command of select download mode

Word # = ot H| D

1 Header 0x0423 | T™M HIAIA] A%k
2 Last Rx Instruction |0x4000| <& 4418k TC

3 Tx Mode Status 0x8000 | In Download Mode
4 Subaddress 0x0000| 0 o2 A4

5 File Number 0x0000| 0 0% XA

6 Record Number | 0x0000| 0 2.2 A%

7 Block Number ~ |0x0000| 0 &2 A%

8 | File/Record Checksum | 0x0000| 0 &2 A4

9 Message Checksum | 319Q%k | T™M #IA|A] A 24
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Table 9. Start new file

Word # & o H| 2
1 Header 0x0422 | TC HIAIA] A3k
2 Instruction 0x5000 Start new file
3 Subaddress 0x0000 002 A4
4 File Number OXNfSf | 022 A%
5 Record Number 0xNr01 002 A4
6 Block Number | 0xNb01 | 022 A4
7 | File/Record Checksum | 0x0000 0o.=Z 44
8 Message Checksum | 34t | TC WAIA] A4
Table 10. Transfer enabled
Word # & o H| 2
1 Header 0x0423 | TM ®|A1A] 1A gk
2 Last Rx Instruction | 0x5000 | 2% 4213 TC
3 Tx Mode Status 0xA000 | Transfer Enabled
4 Subaddress 0x0000 | 0 o& 44
5 File Number OXNfSf | 0 o2 A4
6 Record Number 0xNr00 002 AH4
7 Block Number 0xNb00 0 o2 A4
8 | File/Record Checksum | 0x0000 | 0 ©.& 414
9 Message Checksum | 34t | TM HIAIA] A 24
4 FES AAPNE TR AASA Fo} G
AE Aot gSgaAE AgPsta 18x] go
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3.2.4 ot ME
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Table 11. TD message format

Word # iy = oA
01 #record/#block AT da=/85
02 Data 1 dlolg 1
03 Data 2 ol 2
29 Data 28 HlolE 28
30 Block Checksum = AaA

2) FAFANAE H‘E‘j TD WAIA] F2IA] A FZAES A
Aete] 218 ZF TD wAIX| Q] AFd} HaE
Fstn LF{A AT 2/ MNFE Ao AR
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Table 12. Calculate file checksum
Word # & a Bl

1 Header 0x0422 | TC ®IAIAl A%

2 Instruction 0x4080 | Calculate File Checksum

3 Subaddress 0x0000 002 A4

4 File Number 0x01Sf 002 A%

5 Record Number | 0x0000 002 A4

6 Block Number | 0x0000 002 A4

7 | File/Record Checksum | 0x0000 002 A%

8 Message Checksum | 3ll@#k | TC HIAIA] A2
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Table 13. Checksum calculation in progress

Word #

& at 8|2

1 Header 0x0423 | T™ WIAA 243k

2 Last Rx Instruction | 0x4080 | &<+ =418 TC

Checksum calc. in
progress

3 Tx Mode Status 0x8200

4 Subaddress

0x0000 o7 A4

5 File Number

OxNfSf o7 AA

6 Record Number

7 Block Number

0x0000 o7 M4

0
0

0x0000 002 &%
0
0

8 File/Record Checksum | 0x0000 o7 AA

gt | ™™ HAA AaA

9 Message Checksum
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Table 14. Checksum calculation in progress

Word # W& a H| 12
1 Header 0x0423 | TM WAIA] 3247k
2 Last Rx Instruction | 0x4080 | <% =413k TC
3 Tx Mode Status 8221(;8 Checksulz)lrc?;icl. success
4 Subaddress 0x0000 0°2 M4
5 File Number OXNfSf 0°2 M4
6 Record Number | 0x0000 0 o7 H4
7 Block Number | 0x0000 002 44
8 | File/Record Checksum | 0x0000 0o &%
9 Message Checksum | 3l|3#k | T™M HAIA] A 24

3.2.6 MDT &

1) 778+ “Exit Transfer Mode” ™ %2 Table 159}

o] FEZEAXNE B pAEoR AL
Table 15. Exit transfer mode

Word # W & a H|
1 Header 0x0422 | TC ™IAA] 2%
2 Instruction 0x0010 | Exit Transfer Mode
3 Subaddress 0x0000 002 A%
4 File Number 0x0000 002 4%
5 Record Number | 0x0000 002 A%
6 Block Number | 0x0000 002 A4
7 | File/Record Checksum | 0x0000 002 4%
8 Message Checksum | 31 %E| TC ®AIA| A3A]
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al sl 73§~ Table 16
I} o] “Exit in progress’ S A3 0x0020S A

e S
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Table 16. Checksum calculation in progress

Word # = o B3

1 Header 0x0423 | T™ ®IANA LAz

2 Last Rx Instruction | 0x0010 | H< 42138 TC

3. I B 33| 49

) 200 Hz ) 100 Hz )50 Hz

4. YOI0IE &3

1) 2HOE &% M4 mreds I |
N2 moyworans O wIgms WATSEYE 0%

H3H 22 8k 0.0%
O3 peas 29% Dewrss

0x0020 | Exit in progress or

3 Tx Mode Status | 1000 exited

o= 44

~

Subaddress 0x0000

File Number 0x0000 o=z A4

N | | w»

Block Number 0x0000 o7 44

0
0

Record Number | 0x0000 0o 4%
0
0

8 | File/Record Checksum | 0x0000 o7 AA

9 Message Checksum | 3%k | T™ HA1A| A=24
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Fig. 4. Software architecture for a test equipment
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Table 17. Test results
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