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Abstract. In view of the shortcomings existing in traditional paper technical data in equipment
testing and failure analysis, the article puts forward the equipment test failure aided diagnosis of
IETM design method based on Web, make high complexity fault diagnosis work become easy,
visualized flow process, thus improves weapons and equipment maintenance support capability.

Introduction

At present, there are various technical manuals supporting domestic complex equipment and paper
is given priority to, so there are many problems existing in operation and maintenance: large volume
and weight, high printing cost, long cycle, hard to update and use, etc. Various manuals are
independent of each other, so assurance personnel are difficult to make failure analysis in equipment
testing when found fault phenomena with comprehensive use of these technical manuals.
Troubleshooting staff would use "intuition" or "thumb" in failure analysis, and excessively rely on
experience and level which are likely to cause failure, false negative, cause quality hidden trouble and
delay guarantee progress, or even introduce new fault or cause more serious consequences.

In order to solve these problems, develop a set of equipment test failure auxiliary diagnosis of
IETM based on Web, and integrate equipment circuit signal diagram, failure phenomenon, failure
analysis and elimination method or maintenance advice and other technical information in the
database. This can be convenient to browse, query and update. Test equipment fault diagnosis
technology manual digitization and standardization implementation provides the interactive and
visualization tools for troops equipment maintenance and repair and technical training, improves
work efficiency, enhances security and confidentiality, reduces total life cycle cost of equipment, and
is of great significance in improving the security of troops equipment and combat ability.

IETM Technology Advantages in Equipment Maintenance Support

IETM is an interactive electronic technical manual appeared in the 1990s, and is used for complex
weapon system or military and commercial equipment diagnosis and maintenance information
packets. It integrates application of technologies such as computer, network, database, graphics,
information processing and decrypt to organically organize and manage multifarious manuals,
maintenance manuals and other information, accurately display the information needed by system
operator or maintenance technicians on the electronic screen in form of optimization, and provide
access to inquisition in the form of interaction to speed up equipment use and the implementation of
security activities [1].

IETM is different from ordinary electronic products, and its advantage is embodied in: follow
unified standard user interface, display with window optimization, display style is "graphic box
wizard" rather than "page guide"; strong interactivity, the user interacts with IETM by navigation,
retrieval, and other ways, get maintenance process wizard, technical data navigation, security
resources supply information related to equipment maintenance support help, realize auxiliary
maintenance support; Information technology is not dependent on a specific platform, and can realize
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mutual exchange of unconstrained; Have strong ability of network communication and data exchange
which ensures its real-time and maintainability data content [2].

Test Failure Auxiliary Diagnosis of IETM Information Data Collection and Processing

[ETM technology information has two sources: one is equipment technical paper files; the other is
edited digital technology. These technical data may be used as raw material production of IETM.
Dividing the data into basic information elements, DTD (Document Type Definition) define,
including elements, elements in sequence, attributes and entities, etc. After defined DTD, use a DTD
defined element name and attribute as a marker, mark a variety of formats of electronic documents,
convert them to XML (Extensible Markup Language) documents. XML document design flow chart
is shown in Figure 1.

Collect data | Collect modeling —>» | Build DTD [ XML files

Figure 1 XML document design flow chart

Test Failure Auxiliary Diagnosis of IETM Database Establishment

Test failure auxiliary diagnosis of IETM adopts hierarchical structured design of interactive
electronic manual. Class4 IETM database must use Logistic Support Analysis (LSA) method and
format design, which requires "special design without redundancy relational database or
object-oriented hierarchical database" [3].

When produce IETM, first define database structure, project managers make technical information
classification for data editing staff in technical document analysis. According to the defined volume
label set (Tag set) in data norms, specify a volume label for the analysis of documents, and deposit in
database backup. Multimedia production staff makes multimedia display parts in technical
information, assurance planners integrate IETM, security analysis records and other documents
together, and programmers make IETM to provide comprehensive, intuitive technology information
for assurance personnel.

Test Failure Auxiliary Diagnosis of IETM Application Development

In IETM development, refer to AECMAS1000D, MIL-PRF-87268A and MIL-PRF-87269A and
other international standards as a reference, achieve CLASS4 function, and meet the requirements of
our code for Design of Interactive Electronic Technical Manual Equipment.

SOURCE

Figure 2 Test equipment fault auxiliary diagnosis of IETM development process
Equipment test failure auxiliary diagnosis of IETM development is basically divided into three
stages: technical information collection, processing, and providing. Data collected can be a variety of
formats, which needs a uniform format. IETM is designed according to the fourth electronic brochure:
unconstrained exchange of information, need to make technical information down into basic elements,
international standardized XML format, and use hierarchical structured design documentation
standards. Test failure auxiliary diagnosis of IETM development process is shown in Figure 2.
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A. Three layer architecture design based on Web

IETM application framework is based on Web three layer running mode, namely browser + Web
server + database server architecture model [4]. According to the implementation of logical functions,
it is divided into presentation layer, business logic layer and data access layer. Presentation layer is
interface of equipment support personnel and IETM system; business logic layer is the core of the
three layers of application system in realizing business rules and business logic, and completing
system logic control functions; data access layer contains data storage and its interaction component
services, and completes data processing function. Three layers application framework based on Web
is shown in Figure 3.
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Figure 3 Three layers application framework based on Web

B. IETM browsing program design

Program adopts object-oriented c# language and three layers frame structure development pattern,
and is divided into presentation layer, logic layer, and data layer to realize network application of RIA
(Rich Interface Applications) architecture which implements in Flash, Asp.net, and SQL2005
languages respectively. Flash produces front page; Asp.net reads database content, and generates a
dynamic XML file; Flash reads XML file, and the user can see the content database background. Use
modern Web world popular three-tier architecture theory, and face object-oriented programming.
System modules structure is shown in the figure below, which includes expert knowledge fault
diagnosis, experience, knowledge fault diagnosis, historical data statistics, and system settings
module.

According to actual situation, considering future equipment technical support training
construction needs, this paper provides a comprehensive fault diagnosis scheme for complex
equipment including pilot unit, electrical unit, timer unit, radar units, comprehensive test and prior
inspection. At the same time, considering the convenience of additional fault data, on the basis of
expert knowledge fault diagnosis, technicians add experience fault knowledge in equipment
maintenance process.

On the basis of system design and design thought, the whole system is divided into expert
knowledge fault diagnosis, experience knowledge fault diagnosis, fault phenomenon query, history
data statistics and system setup. It has landing, retrieving, navigation, list, data management, and
other functions, achieves human-computer interaction requirements, and realizes IETM equipment
testing auxiliary diagnosis application.

Conclusion

IETM is an important measure implementing United States and other developed countries
modernization of equipment support. With the development of computer and network technology,
establishing web-based equipment maintenance support of IETM has become the inevitable trend of
development. In this paper, assisted by test equipment fault diagnosis, three layer running mode
architecture model based on Web, namely browser + Web server + database server, is adopted to test
failure auxiliary diagnosis application of IETM. It has a certain practical significance in improving
equipment maintenance support capability.

341



References

[1] Li Zongliang, Jiang Lili, Gu Zonglei. Standard IETM production research based on ASD S 1000 d
[J]. Journal of Engineering Science and Technology, 2007.7 (19) : 4939-4943.

[2] Wang Weiguo, Zhu Mi. Air-to-air missile interactive electronic technical manual study [J].
Journal of Defense Technology Foundation. 2007.8 (8) 46-48.

[3] Song Jianshe, Cao Xiaoping, Cao Yaoqin, He Zhide. Equipment maintenance information
engineering [M]. National Defense Industry Press. 2005.2:137-139.

[4] Guo Jiansheng, Liu Xuefeng. Interactive electronic technical manual research based on Web
calculation model [J]. Computer Engineering. 2004.30 (4) : 145-147.

[5] Guo Li.Evaluation on effectiveness of missile maintenance information.Surface Force[J]. Fire
Command and Control, 2011,7:61-64.

342




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Required"  settings for PDF Specification 4.01)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice




