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Abstract. Most of today’s information services on the web are designed for PC
users. There are few services fit to be accessed by mobile devices. In the coun-
tryside of China, most of the mobile phone users can not access the Internet. For
this reason, We developed General Agriculture Mobile Service Platform. The
Platform is designed to make these information services fit to be accessed by
mobile users, and to make those mobile phone users can use these services
without Internet connection. To achieve that, a descriptive language is designed
to describe the services’ inputs and outputs, used to passing requests and re-
sponses between the platform and the mobile client software. With those de-
scriptions, client software can generate user interface on the client mobile device.
Using that interface, user can manipulate service. The communication between
client side and the platform can be carried by SMS, MMS as well as TCP, so that
the devices which don’t have Internet connection can access those services.

Keywords: Mobile service, Mobile platform, SMS protocol, MMS protocol,
Mobile protocol.

1 Introduction

Do not have internet connection, one can only be reached by mobile specific commu-
nication protocol. Most of the users of cheap mobile devices, as their devices has so
limited operability and is not fit for using internet application, will simply chose to have
none internet connection. Their mobile device supports only phone call and SMS. To
make our service being reachable to these users, a SMS/MMS based communication
protocol is developed to handle communication via SMS and MMS, and an inde-
pendent mobile communication protocol layer is added to the platform. With SMS
based communication, the platform can be reached by 100% of mobile users.

The processing capacity, presentability, and operability of mobile devices are lim-
ited, complicate data presentation and complicate operation can not be done on mobile
device. Standard web based user interface is not fit for mobile users. Between mobile
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devices, capacity of display and operate vary so greatly that can not design a standard
client user interface to fit all types of devices.

On mobile devices, software installation and running is limited, complicate software
functions is not applicable. Client software must adaptable to all these limitation.

2 Platform Design

2.1 Client/Server Architecture

Mobile terminal may not support Internet connection. Client/server is the only appli-
cable architecture to leave room for the special designed mobile communication
protocol.

2.2 Mobile Protocol Layer

Seal mobile communication protocol to an independent layer, simplified both the client
and the server software design, and made maintenance and upgrading easy.

2.3 Web Service Composition

Server composes available web services into functions which fit for mobile user. The
client software can only have a set of very limited functions, so that it can not call
complicate services by itself, services must be packaged by server firstly, to make them
fit for calling by client software.

2.4 User Interface Auto Generation

Based on the capacity of the current mobile device, client software generates user
interfaces for each service according to its service description. Each function offered
has a formal description, which includes descriptions to all parameters that function
needs. All functions consists the service list, which is the data source of service choice
list on the client side. With those descriptions, client software can generate user inter-
face to launch calling to those functions, and to handle the returned data.

2.5 Command Pattern

Client side software launch calling to server side functions by translation user inputs
into commands and sending them to server. The server translates each command to the
actual calling to launch the corresponding function, and then package the returned data
as response to that command. Then client side handles the returned response to generate
user interface to display it.

2.6 Information Leaning Based on Personal Knowledge and Demand

Server traces each user’s access records, calculates his possible knowledge structure
and interest point. With that information, server can lean the information returned by
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remove those out of the scope of user’s knowledge and those out of user’s interest. This
function can be switched off manually.

3 Implementations

3.1 SMS and MMS Based Communication Protocol

A single SMS message can carry only 140 byte information, equal to 140 ASCII
characters or 70 double byte symbols. This sets the up limit of a single data package.
Such a package size is too small to carry information (compared to other communica-
tion protocols, such as Ethernet’s 1544 byte package). To transmit data over such a tiny
package, the first thing must do is to make the package structure as simple as possible to
leave room for data; the second thing must do is to make data can be carried by multiple
packages, that means data must be dissembled at transmit end and assembled at receive
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end, some kind of sequence control must be introduced to assure recover data in
original sequence [1.2].

There are 3 tasks of the protocol:

e  establish session and offers the current endpoint context to server
e  submit service request and receive returned data

° end session

Figure 1 shows a typical session, includes session starting and ending, and some service
requests/responses. Corresponding to these 3 tasks, 2 types of packages are needed, one
is used to establish and end sessions, the other is used to carry service requests and
responses. Every package is a SMS message, to keep the session traceable and ac-
cording the sequence of sending and receiving, each package has a serial number.
Because the system also allow user edit and send SMS message manually, and those
manually edited message should not be expected to have correct serial number like the
automatic generated ones, so if a package do not have serial number, it will be handled
as is, without premising in correct sequence. The packages with no serial number can
not be used to establish or end session, update contexts, choose service to entry, or to do
all other platform specific job, but can be used to carry service requests, whether it is
acceptable is leaved to the service it requests.

Serial number should always stay at the beginning 4 character, starts with ‘#’, fol-
lowed by 3 digits, that means the largest serial number is 999. Statistically, most of user
sessions won’t use so many packages to make serial number overflow. If overflow
really occurs, it still doesn’t matter, serial number simply start from O again, we simply
regards serial 000 is larger than 999, there will be almost zero chance to disturb
communication sequence. If a package is sent more than once (often caused by mobile
network provider), the duplicated ones will have the same sequence number, if received
more than 1 packages which have the same serial number, the package latest received
will be kept and the earlier ones will be simply discarded. Unlike most communication
protocols, there is no ACK package, the reliability of communication is assured by
SMS itself. If ACK is really needed, ACK words can be put directly after the serial
number, each ACK word starts with the prefix ‘R’, followed by 3 digits represents the
replied package’s serial number, nothing should be put between each pair of
neighboring ACK words and between serial number and ACK words. A package with
ACK words may look like this (Figure 2):

1 11 21 31 40
#nnnRnnnRn nnRnnnXXXX | XXXXXXXXXX XXXXXXXXXX

Fig. 2. The response package structure

Here ‘n’ represent digit, as well as ‘X’ represents data.
The package’s length is not fixed. And no method is designed to check its length,
assurance of the integrity of package is leave to SMS.
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3.2 Voice Service

The mobile communication protocol is not fit for transmit long text, and the mobile
device itself is often not fit for read much text. If large text needed to be delivered to
user, voice is a reasonable choice. Along with SMS, voice is the only other commu-
nication method which all mobile device must supports. Regarding that voice can not
be formalized, complicate interaction can not be carried by voice service, the only job
fit for voice is deliver text.

The voice service offered by platform is quite simple. Every user by default will
own a voice box, at most 9 voice messages can stored in it, each of them has a title and
content. If the box is already full, coming of new message will overwrites the oldest one
without warning or confirmation. Client software offers a user interface to manage
user’s voice box, user can see message title list and delete message through this inter-
face, but can not get message contents. To get contents, user must call the number of
voice service, and then voice service will read out each message title, starts with a serial
number, user push the digit button of the serial number will make voice service read the
message with that number to user.

3.3 Client Software Developed with J2ME

Simply say, client software’s job is to translate user’s operations into calling to ser-
vices, server finish those calling and return data to client, then client generate an user
interface to display the returned data as while as to prepare user’s further operation
which using some of those data as input. The first, client must be able to communicate
with server, so it must have mobile communication protocol layer, client software can
detect mobile device’s capability of communication automatically, and decide the most
suitable communication method, user can also manually set communication method.

Client software must very flexible, and can adapt to all kinds of limits of all different
mobile devices. All user interfaces can adjust automatically to fit for the device’s ca-
pacity. Most of the user interfaces are generated automatically, so that services can be
added dynamically, without updating the client software. There are some basic opera-
tion interfaces which are not automatically generated, they are client software con-
figuration screen, user profile management screen, voice box management screen,
service selection screen. After entering a service, all user interfaces are generated based
on the service description and function list of the service. To minimize communication,
service description is not strictly formalized, the grammar is very simply, many de-
faults are automatically applied while no declaration presents. For example, the only
allowed data type is number and string, if a piece of data comply with any digital
format, it will be regard as digits, otherwise it will be look as string, so that the extra
data for data type is not needed[3].

3.4 The 3 Layered Server End Software

Server end is consisted by 3 layers, mobile protocol layer, basic platform service layer,
and service composition layer.
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At server side there is a counterpart mobile protocol layer handling communications
via mobile protocol, but the implementation of this layer is not the same as client side.
Unlike the client, server is not naturally support mobile communications; it must
connect to some mobile capable devices to extend its mobile capacity. And then, the
protocol layer divided into 2 parts, running on the server and its mobile extension
devises respectively.

Basic platform service provides basic functions such as user profile management,
user activity tracing, personalized sorting and filtering, voice box management, and
service management.

The core function of the platform is to manage services, these services are described
in OWL-S documents, and ready to be called by the client side. Each service has a name
and a description. User can regard each service as an entry point to access a certain kind
of resources, by calling that service, user can access the resources the service provides.
A simplest service can only provide a resource list and detail data of each resource. In
more complicate occasion, category and search are provided to assist user to locate
resource mo efficiently. If resources can be created, changed or removed by user, the
service should also include CRUD functions. Beside these, a service should not include
any unnecessary function. This limit of simplicity on service simplified user interface
generation. If a service originally provides more than this, it should be simplified first,
before added to platform [4].

The platform provides a general propose filtering and sorting function based on
user’s personal knowledge structure and current interest point. An OWL document
is maintained for each user to records the knowledge the user may have. User’s
knowledge is inferred from user’s activities, so do to user’s current interest point.
Personalization is implemented by another independent software package, and further
discussion on personalization is beyond the scope of this paper. What make sense to the
platform is that personalization helps significantly reducing the communicated infor-
mation, and interactive rounds.

3.5 Web Service Composition with OWL-S

The server does not care about where the OWL-S description comes from, and whether
or not it is correct or effective, those jobs are handled by other systems. The server just
use these OWL-S descriptions, call web services according to them, if something
failed, a standard error message will be shown.

Services is added into platform through service management user interface, this is a
web based UI and can not be accessed by common users. Each service has a group of
processes, OWL-S describes how to launch these processes. At client side, while en-
tering a service, there is a main menu shown to user, lists all the processes the service
had. By select the menu item, client side sends command which at server side launches
the corresponding process. At every step of the process triggered, if some parameter is
not available from environment and previous outputs, that means user input is needed,
at that time, a user interface to input those data is generated. Thanks to the limit of
simplicity, all these processes are simple, only sequence flow can appear. So that the



A General Agriculture Mobile Service Platform 47

platform need to support only sequence control flow, and can regardless loops or
branches the OWL-S processes may have [5,6].

4 Conclusions

By introducing mobile communication protocol, make the platform can cover 100% of
mobile users. By introducing web service composition, make it easier to enrich service
contents available to mobile users. All these will attract more mobile users and make
the mobile technology valuable to agriculture production.

Acknowledgement

The research was supported by the national 863 project, Mobile intelligence service for
agricultural scientific & technical information (project code 2007AA10Z236) and
special fund of basic commonweal research institute project of information institute of
CAAS.

References

[1]  Ortiz, E.: The MIDP 2.0 Push Registry (January 2010),
http://blog.csdn.net/memhoo/archive/2008/03/02/2139611.aspx

[2] JSR 120 Expert Group: Wireless Messaging API (WMA), JSR 120, JSR 205. SUN
corporation

[3] Mahmoud, Q.: Getting Started With the MIDP 2.0 Game API. [EB/OL] (September 2005),
http://developers.sun.com/mobility/midp/articles/gameapi

[4] Richardson, L., Ruby, S.: RESTful Web Services. O’Reilly Media Inc., Sebastopol (2006)

[5] Saadati, S., Denker, G.: An OWL-S Editor Tutorial. [EB/OL] (May 2010),
http://owlseditor.semwebcentral .org/documents/tutorial.pdf

[6] W3C Member Submission: OWL-S: Semantic Markup for Web Services [EB/OL]
(September 2004),
http://www.w3.org/Submission/2004/SUBM-OWL-S-20041122/



	A General Agriculture Mobile Service Platform
	Introduction
	Platform Design
	Client/Server Architecture
	Mobile Protocol Layer
	Web Service Composition
	User Interface Auto Generation
	Command Pattern
	Information Leaning Based on Personal Knowledge and Demand

	Implementations
	SMS and MMS Based Communication Protocol
	Voice Service
	Client Software Developed with J2ME
	The 3 Layered Server End Software
	Web Service Composition with OWL-S

	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




