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Abstract: Heterogen work contains a variety of devices that use different network protocols. Therefore,

designing a customizabl protocol parser is an important issue to realize information interaction between devices
and reduce the cost of afe equipment update and replacement. This paper proposes to use XML (Extensible Markup
Language) as the protocol description file of the network protocol parser. Based on its scalability, heterogeneity, and parent-
child hierarchy between nodes, the XML file can be used to achieve the generality of the network protocol parser, so that
there is no need to rewrite the code when updating or replacing the network protocol, just change or replace the XML file.
At the same time, the minimum granularity of the current parser users can choose is bit or byte, which can meet the data
requirements of more device protocols. Experiments show that the network protocol parser proposed in this paper meets the
requirements of protocol parsing.
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Fig.1 Parsing chain data structure
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Tab.1 XML file nodes and functions

k%% e
frames frame&#
frame R —Fp R P 2B
block PR B, B hbyte
seg FUE RT3, BAAAbytesbit
random AR B AR
loop TR FB L Air%
time AT B % AR

XML BB FE 5 Z R X ML S A SCRY 52 il 12

ERY 7
-

| frames | 1 frames | ‘ frames |

I
block ’ ‘ block | | block |
IT

|
Z
‘ loop H seg

I

‘ seg | |Iength|

random| | time |

ERNEN
H2 XMLARE BR X &
Fig.2 XML element hierarchy relationships

<frame name="frameName" id="xx">
<starter var="0x0a,0x12"/>
<block pass="00" name="state" length="1">
<seg pass="00" name="errorCode" type="byte" typesize="1" unit="byte" endian="00"/>
</block>
<block pass="00" name="dataBuffera’ length="32">
<loop time="16">
<seg pass="00" name="var" type="short" typesize="2" unit="byte" endian="01"/> '
</loop>

</block>

<block pass="00" name="dataBuffera" length="32" shouldCheck="true">
<seg pass="00" name="J#F" type="string" typesize="2" unit="byte" endian="01"/>
<seg pass="00" name="apid" type="string" typesize="11" preBits="0" unit="bit" endian="01"/>
<random pass="00" name="sjq">
ndiar

<length pass="00" name="len" type="short" typesize="5" preBits="11" end="true" unit="bit" e
<seg pass="00" name="var" type="short" typesize="2" unit="byte" endian="01"/>
</random>
</block>
</frame>|
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Fig.3 XML protocol

3.2 R EHRE R
TR PSP B AR 54 T B XML B ARAE N
FRZEH SRS, T H3 B XML ST 4 A 280 53 % AT
SNIEFTHRSIA G . FEF A SR AR A5 Z TR R 2 ] 56 R A & 4

Fi7s o
(= == T=]
¢

Class.

Block

B4 AT B £ A

Fig.4 Resolving inter—node relationships
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frameAddr AWk
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parsed R RTRG
valueType Himemt
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4 fRHERIEIT 5 SEI (Design and implementation
of the parser)
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<1 -=$RIE IR %>
<frame name="3(Hi¥ENIZ M %" id="02">
<starter var="0x0a,0x08"/>
" name="state" length="6" >
" name="innerInfo" type="byte" typesize="1" unit="byte" endian="00"/>

<block pass="00" name="state" length="1">
<seg pass="00" nam " type="byte" typesize="1" unit="byte" endian="00"/>
</block>
<block pass="01" name="invilidData" length="13">
<seg pass="01" name="var" type="byte" typesize="1" unit="byte" endian="00"/>
</block>

<block pass="00" name=" ﬂml)\;&um; length="8">
<seg pass=" " type="byte"
<seg pass="00" name="KY3l " type="byte"
<seq pass="00" name="Ky¥ " type="byte
<seg pass="00" name="KY¥ 24" " type="byte"

" name="KY M 15 " type="byte"
<seg pass="00" name="HKY¥ 216 " type="byte"
<seg pass="00" name="KY¥l 27 " type="byte"
<seg pass="00" name="K¥# (8" dev="RMDZCWD8" type="byte" " endian="01"/>
</block>
</frame>
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Fig.8 Network protocol X nt of data injection

and contents returning

<frame name="MHIREM" id="12">
<starter var="0x0a,0x12"/>
<block pass="01" name="state" length="6">
<seg pass="01" name="innerInfo" type="byte" typesize="1" unit="byte" endian="00"/>
</block>
<block pass="00" name="code" length="1">

<seg pass="0 2 pe="byte" typesize="1" unit="byte" endian="00"/>
</block>
<block pass="01" name="invilidData" length="13">
<seg pass="01" name="var" type="byte" typesize="1" unit="byte" endian="00"/>
</block>
<block pass="00" name="dataBuffera" length="15" shouldCheck="true">
<seg pass="00" "1% unit="byte"
<seg pass="00" " unit="byte"
unit="byte"
unit="byte"
unit="byte"
vy

o
it H#" type="short" typ
AN L BB eype:
Hﬁl)\)“‘ﬁuw}(dﬁ( typef“ yte! typesize=

unit="byte" endian=
4 "1" unit="byte" endian="01"
S8 pass="00" name="a" dev* "RK" type="byte" typesize="1" unit="byte" endian="01"j§
</block>
</frame>
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Fig.9 Network protocol XML fragment of data telemetry
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Fig.10 Test flowchart
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Fig.11 Client test result

B i A A B AE RE A A 1 27

1IBFEEN

(byte) 0x0a, (byte)0x12,

(byte) 0xd4, (byte)0x18, (byte) 0x52, (byte) 0x62, (byte) 0x13, (byte) Oxle, (byte) 0x00, (byte) 0xal, (byte) 0x0a, (byte) 0xe3,
(byte) 0x0a, (byte)0x00, (byte) 0x59, (byte) 0x01, (byte) 0x00, (byte) 0x01, (byte) 0x40, (byte) 0x54, (byte) 0x00, (byte) 0x51,
(byte) 0x2a, (byte)0x0c, (byte) 0x01, (byte) 0x00, (byte) 0x00, (byte) 0x00, (byte) 0x01, (byte) 0x01, (byte) 0x00, (byte) 0x00,
(byte) 0x02, (byte)Ox1a, (byte) 0x2b, (byte) 0xSc,

/IBBENEERE

(byte) 0x0a, (byte)0x08,

(byte) 0xd4, (byte)0x18, (byte) 0x52, (byte) 0x62, (byte) 0x13, (byte) Oxle, (byte) 0x00, (byte) 0xal, (byte) 0x0a, (byte) 0xe3,
(byte) 0x0a, (byte)0x00, (byte) 0x59, (byte) 0x01, (byte) 0x00, (byte) 0x01, (byte) 0x40, (byte) 0x54, (byte) 0x00, (byte) 0x51,
(byte) 0x01, (byte)0x02, (byte) 0x03, (byte) 0x04, (byte) 0x05, (byte) 0x06, (byte) 0x07, (byte) o:oq

12 &4 ¥
Fig.12 Raw data
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