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Abstract Aj
Digital Campus System is an important platfor \ en all kinds of

information .Since the present digital campus syst@ defe(w ers can 't achieve
0

the campus information through a mobile phone aper f n some key issues
such as how to connect to the target site via communl tion mterface crawl pages
and sub-pages, parse the desired content mfor@ in the SQlite database in
developing wireless digital campus sed d. As a result, this paper
provides a practical solution to acc ooI raries, etc. Compared with the
traditional way to access Web pa gh t Ie browser, the software is more
convenient and saves much ta traff At e same time, the software not only
achieves the docking of Mo camp atlon and bring a great convenience to
the majority of students, b also row |ent support for the school management.
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1. Introd @ \Q

School ts’ demtand_for smart IT is the most exuberant, and its group identity
decides that it can be tier which helps promote and develop information technology.

Traditional digita us system is a campus server which is based on Computer
network and m as a terminal device to achieve all information resources, relating
to the school, teégching, research, management, and living service, is fully digitized and
stored, e ing the real campus to the off campus. However, traditional digital campus
realize the information exchange and information services at any time or
“Moreover, these information services are based on the PC. Nowadays, with the
ent of wireless network technology, mobile communication technology

many universities construct multiple wireless access points on campus and make the use
of mobile phones or other mobile devices to access the network more increasingly
widespread. And since mobile communication technology is time efficiency and
convenient, it’s meaningful to deeply dig the applications which applies the mobile
communication technology to help student exchange and communicate. A real market
demand for exploring the university information technology construction and building a
campus information exchange platform which is based on mobile communication
technology can be told.

With the rapid proliferation of smart phones and the rapid development of its related

ISSN: 1975-4094 |JSH
Copyright © 2014 SERSC



International Journal of Smart Home
Vol.8, No.4 (2014)

technologies, smart phones occupy a high market share in a number of handheld devices.
And smart phones regarding the Android as operating system account for a large
proportion of all the smart phones. The campus information is enormous, it’s normal for
today's college students to view class locations and test results, renew books from the
library, browse all kinds of campus information. There’re some mobile applications about
helping students to achieve campus information, but the vast majority of them are only
developed with a particular function. Thus, it’s only convenient for students to conduct a
unilateral operation instead of bringing a variety of convenience for students in the true
sense. Not only does the software achieve the docking of Mobile and campus information
and bring a great convenience to the majority of students, but also provide effective
support for the school management.

2. Solutions for Communication Interface

Two ways to develop website clients have been developed. The first is callin
platform server and calling the API interface to develop. The second is t
does not provide any interface or any access to any database, develo er
communication interface of websites on their own. The systerg uses th ethod to
develop and accesses data indirectly via the commun interfac long as the
content can be seen on the website, the client can |n orm ion, The process of
accessing data is shown in Figure 1.

Figure The Pro@omammg Information

2.1. Methods ’

In the devel of Ana&g) tem, two main methods to access the network for
HTTP are st one is using HttpURL-Connection. The second one is
using Http ep Gene@developers only need to submit a request to a simple page
and get response fr server, he can use the first method. But for more complex

network operatiops, g HttpURLConnection class may not be able to meet the
requirements. L&ltuaﬁon like this, developers can apply the second method. In this
paper, the program uses the second method to achieve the communication interface. It has
been suc&fdly to integrate HttpClient in Android, so developers can use Http-Client to
access @ twork directly in Android. HttpClient sends HTTP requests in two ways,
Q gsts and POST requests. Normally, GET method focuses on requesting web with
Sipiple~tiata, POST method focuses on requesting web with complex data. In this paper,
orogram all uses POST method to send requests. The processes of requesting POST

are shown as follows:

(1)Create a HttpClient object,

(2)Create a HttpPost object,

(3)If the program needs to send a request parameter,connect directly the request parameter
to the URL address. Or call the setParams () method of HttpPost to add the request
parameters.

(4)Call excute () method of HttpClient object to send the request. Implementation of the
method is to return an HttpResponse object.
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(5) Call getEntity () method of HttpResponse, developers can get the HttpEntity object
containing the responsing content of the server, and the responsing content of the server
can be obtained by the object.

2.2. Program Implementation

Two steps are made to achieve the communication interface. First, use HttpWatch tools
to get POST Data of the site. Second, pass the parameters which are needed to the target
site. Detailed steps are as follows:

(1) Use HttpWatch tools to get POST Data of the site. Take the parameters of searching th
e website of library for example. Figure 2 shows four parameters required for the site. As t
he figure shows, they are “number”, “passwd”, “retrunUrl” and “select”, in which, "numb
er" represents student 1D, “passwd” represents password, “retrunUrl” represents a null val,
ue, and "select" represents the type of account login. These four parameters are Qe%wn

eters which POST request method requires.

| Owverview I Time Chart I Headers I Cookies I Cache I Query String‘ POST Data

application fx-www-form-urlencoded o ay

Parame ter walue
number 20111303024

passwd 20111308024 Q
returnurl V

*
AN
. K\ R
Figure 2. Para@kr of I;K Website

(2) Pass the required parameter t% arget site,s%1 access returned data from the site.
Take the parameters of searwﬁ[ ebsite@f-library for example, the key code of this s
tep are as follows: Q\

List<Cookie> cookie
HttpClient client efault ient();
HttpResponse h onse;

List<Name)/afagRair> params = new ArrayList<NameValuePair>();
HttpPost huest = tpPost(url);

params.add(new Basj ValuePair("number",number));
params.add(new BasSigNtameValuePair("passwd",passwd));
params.add(newsBasicNameValuePair("returnUrl",""));

params.add(ne sicNameValuePair("select”,"cert_no"));

try {

httpReqfest.SetEntity(new UrlEncodedFormEntity(params,HTTP.UTF_8));
http orise = client.execute(httpRequest);

esponse.getStatusLine().getStatusCode() == HttpStatus.SC_OK)

StringBuffer sb = new StringBuffer();

HttpEntity entity = httpResponse.getEntity();

InputStream is = entity.getContent();

BufferedReader br = new BufferedReader(new InputStreamReader(is, "utf_8"));
String data =""";

while ((data = br.readLine()) != null) {

sb.append(data);

}

Html_doc=sb.toString();
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}else {

/IConnection Failed

}
} catch (Exception e) {

e.printStackTrace();

3. Principles and Methods of Web Crawling

Typically, Using HttpClient way to visit the website needed to submit parameters, the
content users get is the content after the website’s jump. Data on this page is often
unnecessary, instead, the content of the other sub-sites through this website jumping is the
necessary one. Web crawling process is shown in Figure 3.

: \%
(\

O 9

Figure 3. W?b @hg Pro@

3.1. Methods

In this paper, the program acc her s S of the website landing page by
carrying Cookie. Cookie is ¢ known as® "cookies", which solves the HTTP
protocol itself stateless. It Ioped b cape (Netscape) as an effective tool for
saving user identification ormatlon . Cookie can be seen as an license, that
means, in the follow s operatl ookle can prove that its object is the current

user instead of ot}\ specm thods of Web crawling are shown as follows:

(1)Create a bJect Q
(2)Create
(3)Call setP

(4)Call excute () m f HttpClient object to send the request. Implementatlon of the
method will retur tpResponse object;

(5)Get returns ;

(6)Createqa gecont HttpPost object;

(7)Put C to the header information;

(8)If ogram needs to send a request parameters, call setParams () method of

to add the request parameters;
Q)? excute () method of HttpClient object to send the request. Implementation of the
d will return an HttpResponse object;
(10)Call getEntity () method of HttpResponse to obtain HttpEntity object which contains t
he content of server response, the user can get the content of response server through the o
bject.

3.2. Program Implementation

Put the Cookie header into the message, send a POST request to the target site, then,
the program can access the content of site response called the site HTML document. Take
visiting the library's "Books to borrow" this sub-pages as an example, Figure 4 shows the
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site information, Figure 5 shows the effect after client resolver. The key code is as
follows:

cookie= cookies.get(0).getValue();

HttpPost httpRequest = new HttpPost(url);

try{

httpRequest.setHeader("Cookie","PHPSESSID="+ cookie);

HttpResponse httpResponse = new DefaultHttpClient().execute(httpRequest);
if (httpResponse.getStatusLine().getStatusCode() == HttpStatus.SC_OK) {
StringBuffer sb = new StringBuffer();

HttpEntity entity = httpResponse.getEntity();

InputStream is = entity.getContent();

BufferedReader br = new BufferedReader(new InputStreamReader(is, "utf_8"));
String data =""";

while ((data = br.readLine()) '= null) { ?\/
sh.append(data); 0

}

Html_doc=sb.toString(); \* .
% catch(Exception e) { OQ \\>/

e.printStackTrace();
}
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Figure 5. The Effect of Client Parsed
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4. Resolution of Information Principles and Research

By Crawling the pages, the program can get a page's HTML documents, but not all the
content is needed, so in order to gain useful information, the system has to parse HTML
document.

4.1. Method

WebView, regular expressions, SAX, HtmlParser and jsoup are commonly used when
Android is parsing HTML files. WebView can use LoadUrl to display Web content and
image files directly, but it can’t parse out some part of the data flexibly. SAX is one way
to parse XML documents. SAX can only parse XHTML files, and it parses slower than
other ways. Besides, a file needs tens to hundreds of milliseconds to be parsed. The
parsing efficiency of Regular expression is still low, but it can be combined with cut out
or extract the needed content. HTMLParser is more flexible, but its references are i
difficult to use them. In Android development, a good HTML parser should be i
here --Jsoup parser. It can parse HTML by various ways, it can resolve a

and also parse a HTML text. Therefore, it is very easy tq use. Congidéging/the high
efficiency and low cost, this paper’s program appliesss% ‘parserto” extract useful

information, and Figure 6 shows the class hierarchy of J ser.\/

* OQ N Jsoup, nodes, Comment

g\ N
& &\ P org. jsoup.nodes.Data Node
\&" .

Q\Q;

/‘\0 0 oup.nodes_Attributes L Lorg.jsoup_nodes. XmlDeclaration

hd
javaNgng.Object

orgjsoup.nodes Element

¥

org. jso odes, Attribute 1 org.jsoup.nodesTextMNode

9

org. jzoup, nodez, Document.

(‘b OutputSetting

@ - org.jsoup.nodes Entities
OE L org.jsoup.nodes.Evaluator

t Figure 6. Class Hierarchies of Jsoup Parser

4.2. Implementation of the Program

Before parsing Jsoup, it is necessary to observe the structure of an HTML document,
find the location of the required information, and make clever use of some syntax of
Jsoup to resolve. Take resolving the “sky news" pages as an example. By observing the
HTML document, the headline of the news can be found between <div id="title "> and</
div> , the release time of the news and the author are between<div id = "ptime"> and </
div> ,the specific content of the news is between <div id="content"> and </ div>. By
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using the getElementByld () of Jsoup, the information range can be decided, and
then,parse the content and pictures depending on the specific situation. Figure 7 is the
content of the news website and Figure 8 is the display of client, the key code is shown as
follows:

Document doc = Jsoup.parse(Html_doc);

[ltitle

xinxil = doc.getElementByld("title").text();

/[Source

Element content =doc.getElementByld("ptime");
xinxi2=Jsoup.parse(content.html().replace("&nbsp;","$")).text().replace("$"," ");

/lthe content of article

Element content2 =Jsoup.parse(doc.getElementByld("content™).html().replace("<br />",
"<Ip><p>"));

Elements content3=content2.select("p");

for(int i=0;i<content3.size();i++)

{ O
Elements content4=content3.get(i).select("img[src]"); *
if(content4.size()!=0) \

{ Q

String wangzhi=content4.attr("src"); O

Bitmap zy=getPicture(url_first+wangzhi);

list_ref Ladd(zy); Q \@

list_href_3.add("1"); .
%Ise é@ s&@
p_content=content3.get(i). t% . 6
list_href 2add(£J '(l:ontent) Q\
é:lst_href_S .add("2 ) %\

‘Q
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Figure 7. The Content of the News Website
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5. Achievement of Storing Information by SQ L%taba
a

Since most of the functions of this software have t zed\thro the network,
and some information does not change frequently, ean urrl um schedule and
grades, basically change once in a semester, in or save f system uses Sqlite

database to store information. Q 6
5.1. Methods O \
Sqlite is a free, source- open data %t isin @m of the underlying database. It s

upports furthest 2048GB of d es up Ies 1MB of memory. It is easy to oper
ate and has powerful databage CQn ing these advantages, the Dean’s data of
abas

this software applies the Sqlite

5.2. Program Imple
The users hav ut th ﬁwal information to obtain the information from the
th

Dean Website he flrst login, and then the system will store the useful
mformatlobe out p into database. Figure 9 is the display of a certain day’s
curriculu |ent T code associated with Sqlite database operations is shown as
follows:

mydb_jiaowuc@te(Table_Namez, null, null);

mydb_ji chudexecSQL(Create_Table2); // Create a table

Content v2=new ContentValues();

Docu oc3;

oup.parse(Html_doc);
% temp1 = doc3.html().replace("'&nbsp;", "=*");
d Jsoup.parse(templ);
Elements content5 = doc3.select("td[valign=top]");
for (Element con : contentb) {
cv2.put(Course,con.text().toString());
mydb_jiaowuchu.insert(Table_Name2, null, cv2);

}
// Update the database

mydb_jiaowuchu.close();
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Figure 9. The Day’s Curriculum OE
*
6. System Testing \*

This test involves three environments: hardwarg/Soffware an nWs. The hardware
environment is Y460 Lenovo laptop and Samsung @ mobi . For the software,
the laptop’s operating system is windows 7 and, the mobile phone’s is Android 4.2.2. In
addition, the network environment is 10 band‘(*\' Mobile, WIFI LAN and
GPRS network of China Mobile. ¢

6.1. Module of Registry Testing & s\\
This module includes the fi ] ot; cyrriculum query and students’ scores query,
which is shown in Figure 10. the lo in@ace of Dean Website is shown in Figure

11. \

B EEE

#3: 20111308024

BED; sesessecsanes

Figure 10. Main Interface of Dean Module Figure 11. Dean Login

After extensive testing of this module, the curriculum query and students’ scores query
work very successfully. Test results are shown in Figure 12.
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Figure 12. Scores Query ?y

6.2. Module of Library Testing .

This module includes functions of retrieving books a \e%win bodks A he interface
is shown in Figure 13.

After extensive testing of this module, the fun retrigVipng bdoks and renewing
books work very successfully. Test results are showns=ffom Figu to Figure 18. Figure
14 is the interface of book retrieval, for whi Sers can ch books by entering the
name of the book. Figure 15 is the in;g@ f the results#/by searching books about
Android on the button Next and Previ be use check all search results. Figure
16 is the login interface of library s and

is the interface of checked out
books, while the results of renewi sares Ih Figure 18.
*

RRB SREHE BMABPESIMW
b

<
Ol

@O Figure 13. Module of Library Figure 14. Book Retrieval
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6.3. Modu@*maﬁ@u etin Testing
This mo contai unctions of viewing content of School Information Notice

website in campus rk and outside campus network. The function works very
successfully after ive testing of this module.
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