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Abstract

This is the final project of EE101. It is a academic search website featuring different types of searching (author, paper,
conference) and dynamic visualizations making it a user-friendly website.

The establishment of this website is done by 4 people – Zhang Mengtian whose work is mainly focused on basic part of
this website, Li Mingjie whose work is the visualization part, paper recommendation and the debugging job, Zhang Pingyue
whose work is paper recommendation based on word analysis, tree graphs and query optimization and Zhu Zijie whose work is
to beautify the web page.

I. INTRODUCTION

• Section II – Basic Part
• Section III – Paper Recommendation according to Cita-

tion
• Section IV – Recommendation via Similar Titles
• Section V – Visualization
• Section VI – Query Optimization
• Section VII – Beautification
• Note: At the end of this report, all pages will be shown

there.

II. BASIC PART

In basic part,there are 9 pages as the main part.
And here are the relationship of the pages.

Fig. 1. Page Relationship.

A. Implementation

In our project,we have 9 pages.And I divide them into 3
parts.

• I:Home part(Author Home page,Paper Home
page,Conference Home page).

• II:Search result part(Author Search Result page,Author
Search Result page,Author Search Result page).

• III:main result part(Author page,Paper page,Conference
page) .

That is,in every part there are 3 pages.And every page we use
a php file.

• I:Home part(Author Home page,Paper Home
page,Conference Home page).

Fig. 2. Author home.

Fig. 3. Paper home.
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Fig. 4. Conference home.

In the formal lab,we have finished the author home
page.Here is the sourcecode about search box. And it
submit the authorname to the ”author result.php”.

1 <form action="author_result.php"
2 method="get">
3 <input type="text"
4 name="AuthorName"
5 id = "AuthorName"
6 value=""
7 style="width:700px;
8 height:45px;
9 font-size:28px;

10 background:#ffffff;;
11 border:#3385ff solid;" >
12 <input type="submit"
13 value="SUBMIT"
14 style="width:90px;
15 height:45px;
16 font-size:20px;
17 background:#3385ff;
18 color:#ffffff;
19 border:0px" >
20 </form></h1>
21

And here is the code about Automatic completion.

1 <link rel="stylesheet" href=
2 "//code.jquery.com/ui/1.11.4/
3 themes/smoothness/jquery-ui.css">
4 <link rel="stylesheet"
5 href="css/home_style.css">
6 <script
7 src="//code.jquery.com/jquery-1.10.2.js"

>
8 </script>
9 <script

10 src="//code.jquery.com/ui/1.11.4/jquery-
ui.js">

11 </script>
12 <script>
13 $(document).ready(function(){
14 $( "#AuthorName" ).autocomplete({
15 source: ’author_hint.php’,
16 minLength: 1
17 });
18 });
19 </script>
20

In this part,we connect it with ’author hint.php’.

1 <?php
2 $dbHost = ’localhost’;
3 $dbUsername = ’root’;
4 $dbPassword = ’’;
5 $dbName = ’lab1’;
6 $conn = new mysqli($dbHost,$dbUsername,
7 $dbPassword,
8 $dbName);
9 $searchTerm = $_GET[’term’];

10 $sql = "SELECT tb_authors.AuthorName,
count(*)

11 AS PaperNumber ".
12 "FROM tb_authors INNER JOIN
13 tb_paper_author_affiliation ".
14 "ON tb_authors.AuthorID =
15 tb_paper_author_affiliation.AuthorID ".
16 ’WHERE tb_authors.AuthorName LIKE
17 "’."%".$searchTerm."%".’" ’.
18 "GROUP BY tb_authors.AuthorID ".
19 "ORDER BY PaperNumber DESC,
20 tb_authors.AuthorName limit 10;";
21 $query = $conn->query($sql);
22 while ($row = $query->fetch_assoc()) {
23 $data[] = $row[’AuthorName’];
24 }
25 echo json_encode($data);
26 ?>
27

And also we have a connection among 3 home pages. By
clicking the picture above the search box,we can change
the page so that we can search different content.

1 <div class="dropdown">
2 <img src="img/ .png"
3 width="360"
4 height="130"
5 align="center">
6 <div class="dropdown-content">
7 <!--a href="#"><img src=" .png"
8 width="300"
9 height="100"

10 align="center"></a-->
11 <a href="home_paper.php">
12 <img src="img/ .png"
13 width="312"
14 height="106"
15 align="center"></a>
16 <a href="home_conference.php">
17 <img src="img/ .png"
18 width="280"
19 height="90"
20 align="center"></a>
21

22 </div>
23 </div>
24

• II:Search result part(Author Search Result page,Author
Search Result page,Author Search Result page).
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Fig. 5. Author result.

Fig. 6. Paper result.

Fig. 7. Conference result.

In the author result page,there are author name and
main affiliation of every author.
In the paper result page,there are paper name and
paperID.
In the conference result page,there are conference name
and conferenceID.

In lab4,we have added Page turning function.

1 <div id="section">
2 <p class="big"
3 id = "result"
4 style="position: relative">
5 </p>
6 <button id = "previous">Previous</button

>
7 <button id = "next">Next</button>
8 </div>
9

1 <link rel="stylesheet"
2 href="//code.jquery.com/ui/1.11.4/themes
3 /smoothness/jquery-ui.css">
4 <script src="//code.jquery.com
5 /jquery-1.10.2.js"></script>
6 <script src="//code.jquery.com/ui/1.11.4
7 /jquery-ui.js"></script>
8 <script>
9 var AuthorName =

10 "<?php echo $_GET["AuthorName"] ?>";
11 var pagenum = 1;
12 var json;
13 function display(json,ele){
14 var text = "";
15 var length = json.length;
16 for(var i = 0; i<length; i++){
17 var num = "#"+String(i+1)+": ";
18 var affiliation =
19 "&nbsp&nbsp&nbsp&nbsp&nbspMain

Affiliation: "
20 +json[i].AffiliationName+"<br>";
21 text += num
22 +"<a href=’author.php?AuthorID=
23 "+json[i].AuthorID+"&AuthorName="
24 +json[i].AuthorName+"’>"
25 +"<b>"+json[i].AuthorName
26 +"</b>"+"</a><br>"+affiliation;
27 }
28 document.getElementById(ele).innerHTML
29 = text;
30 }
31

32 $(document).ready(function(){
33 document.getElementById("result").

innerHTML=
34 ’<img height="20%" width="20%"
35 src="img/loading.gif">’;
36 $.post("result_search.php",
37 {
38 name: AuthorName,
39 page: pagenum
40 },
41 function(data){
42 json = eval(data);
43 display(json,"result");
44 });
45 $("#previous").click(function(){
46 if (pagenum === 1){
47 alert("Already the first page!");
48 }
49 else {
50 $.post("result_search.php",
51 {
52 name: AuthorName,
53 page: pagenum-1
54 },
55 function(data){
56 json = eval(data);
57 display(json,"result");
58 pagenum--;
59 });
60 }
61 });
62 $("#next").click(function(){
63 $.post("result_search.php",
64 {
65 name: AuthorName,
66 page: pagenum+1
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67 },
68 function(data){
69 json = eval(data);
70 if (json.length !== 0){
71 display(json,"result");
72 pagenum++;
73 }
74 else{
75 alert("Already the last page!");
76 }
77 });
78 })
79 });
80 </script>
81

• III:main result part(Author page,Paper page,Conference
page).

Fig. 8. Author.

Fig. 9. Paper.

Fig. 10. Conference.

In the author page,the head part is author name;the
main part is information about the author’s papers;the
right is visualization and it’s my partner’s work.

In the paper page,the head is paper name;the left is
information about the paper;the center is
recommendation and it’s my partner’s work.
In the conference page,the head is conference name;the
left is introduction and link of the conference;the center
is the papers of the conference;the right is top 10
authors of the confernece.
Head part:

1 <div id="header">
2 <?php $authorname = $_GET["AuthorName"

];?>
3 <h1>
4 <?php echo $authorname."’s Page";?><br

>
5 </h1>
6 <ul>
7 <!--li><a class="active" href="#home">
8

9 </a></li-->
10 <li><a> </a></li>
11 <li><a href="home_conference.php"
12 class="two">Conference Searching</a></

li>
13 <li><a href="home_paper.php" class="

two">
14 Paper Searching</a></li>
15 <li><a href="home_author.php"class="

two">
16 Author Searching</a></li>
17 </ul>
18 </div>
19

Left part:

1 <div id="left">
2 <br><br>
3 <?php $authorname = $_GET["AuthorName"

];?>
4 <!-- --><?php
5 //$affiliationname=$_GET["

AffiliationName"];
6 ?>
7 <img src="img/authorpic.png">
8 <h1 style="font-size: 40px;">
9 <?php echo $authorname;?><br><br>

10 </h1>
11 <!-- <h2>-->
12 <?php //echo $affiliationname;?>
13 <!--<br></h2>-->
14 </div>
15

Center part:

1 <div id="section">
2 <script src="js/author_main.js"></

script>
3 <p id = "author"></p>
4 <button id = "previous">Previous</

button>
5 <button id = "next">Next</button>
6 </div>
7
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III. PAPER RECOMMENDATION ACCORDING TO CITATION

The most simple two criterion of paper recommendation is
recommending according to citation papers citing the current
paper and papers cited by the current paper. This part can
be achieved using simple SQL query and the result is shown
below. And the code in paper.php is also shown below.

Fig. 11. Recommendation according to citation

1 <div id="section">
2

3 <script src="js/papers_citing_him.js">
4 </script>
5 <h3>
6 Papers Citing this Paper
7 </h3>
8 <p class="big" id="citehim"></p>
9

10 <script src="js/papers_cited_by_him.js">
11 </script>
12 <h3>
13 Papers Cited By this Paper
14 </h3>
15 <p class="big" id="citebyhim"></p>
16

17 </div>

IV. RECOMMENDATION VIA SIMILAR TITLES

There are several alternative methods to recommend papers,
e.g., by author name or by subjects (title, key words, abstract,
etc.). As I think the latter (by subjects) is more reasonable and
effective, I decide to realize this feature in the project. Since
the key words and abstract are not available in the database,
only the paper title is used in this version. But the proposed
method can also be extended to include key words, abstract
and even the full text of a paper.

Two problems arise when I implement the feature: (1) how
to measure the similarity of two paper? (2) how to improve
the performance when there are a huge number of papers?

A. Implement

To measure the similarity, I use a method called Simhash,
which was proposed by Google to detect the similar websites
and eliminate them. Two important concepts are summarized
as below.

• Locality-Sensitive Hashing: For two similar strings, this
method will generate similar sequences, unlike the ordi-
nary hash, which will generate a totally different sequence
to avoid hash collision.

• Hamming Distance: To transform a string consisted of
01 to another string with the same length, how many
characters should be changed? The number of characters
needed to be changed is the Hamming Distance between
two strings.

Fig. 12. Simhash implement.

Simhash can be separated into five steps, as illustrated in
Fig.12.

• I: Splitting the words of a sentence. And words like a,
an, the will be eliminated.

• II: Turning words into hash value, no matter how long
a word is, it will be generated into a string which is 64
bits consisting only 0 and 1.

• III: Giving words weight, my method is to give more
weight if the word is long, for generally speaking, the
longer the word is, the more possible it could be a
relatively important words. Zero will be -1 in this step.

• IV: Sum up all the words in a sentence bit by bit.
• V: Turing back to the 0 and 1 sequence.

B. Performance improvement

To deal with cases with a large number of papers, the
following measures are taken to improve the performance:

• Re-design the database: I establish a new table named
simhash in my database (The table Papers is altered by
adding a new attribute called hash). A screenshot of the
table is shown in Fig.13.

• For each paper, the Simhash value of the paper title is pre-
generated and stored in the database. Thus, when finding
similar papers, only the method of Hamming distance is
called which is pretty fast. The typical searching time is
in this project.
To limit the number of results, the threshold of the
Hamming distance is set 10. In other words, given a
paper, all the papers with a Hamming Distance (evaluated
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by the paper title) less than 10 will be recommended as
similar papers.

Fig. 13. Simhash table.

C. Possible improvements

• The weighting algorithm can be improved, e.g., the
keywords should be assigned a high weight.

• If we have the abstract of the paper, this proposed method
might be much more effective.

• More advanced artificial intelligence technology may be
employed to enhance the performance.

D. Codes

1 dele=["a",’an’,’for’,’then’,
2 ’the’,’of’,’as’,’because’,’at’,
3 ’in’,’on’,’so’,’while’,’when’,
4 ’with’,’to’,’is’,’are’,’therefore’,
5 ’however’,’through’,’and’]
6 def gethash(a):
7 final=[]
8 r=[]
9 for mn in range(64):

10 final.append(0)
11 r.append(0)
12 l1=a.split(" ")
13 for i in l1:
14 result=[]
15 weight=1
16 for mn in range(64):
17 result.append(0)
18 if (i) in dele: continue
19 if (len(i)>=8 ): weight=3
20 if (len(i)>=10 ): weight=4
21 if (len(i)>=15 ): weight=5
22 a1=string_hash(i)
23 for j in range(64):
24 if (str(a1[j])==’0’):
25 result[j]=(-1)*weight
26 else:
27 result[j]=(1)*weight
28 for l in range(len(result)):
29 r[l]+=result[l]
30 for m in range(len(r)):
31 if (r[m]<0):
32 final[m]=0
33 else:
34 final[m]=1
35 a=’’

36 for c in final:
37 a+=str(c)
38 return a
39 import pymysql
40

41 if __name__ == ’__main__’:
42

43 import pymysql
44 connection=pymysql.connect(host=’localhost’
45 ,user=’root’,password=’’,db=’test’,
46 charset=’utf8’
47 ,port=3306,cursorclass=pymysql.cursors.

Cursor)
48 cursor=connection.cursor()
49 cursor.execute("DROP TABLE IF EXISTS simhash

")
50 j=0
51 sql_2=’’’CREATE TABLE simhash(
52 PaperID VARCHAR(20) NOT NULL,
53 Title VARCHAR(310) NOT NULL,
54 hash VARCHAR(12) NOT NULL,
55 PRIMARY KEY (PaperID)
56 )default charset=utf8;
57 ’’’
58 cursor.execute(sql_2)
59 connection.commit()
60 cursor.execute("select PaperID,
61 Title from paper")
62 results = cursor.fetchall()
63 for r in results:
64 id=r[0]
65 st=r[1]
66 s1=st.split()
67 s=[]
68 for i in s1:
69 if i in dele:
70 continue
71 s.append(i)
72 hash = simhash(s)
73 ins_2 = ’’’INSERT INTO simhash(
74 PaperID,Title,hash)
75 VALUES (%s,%s,%s)’’’
76 cursor.execute(ins_2,(id,st,str(hash)))
77 connection.commit()
78

V. VISUALLIZATION

A. Improvements on teacher-student graph

Since every node in this graph represents an author, I
considered adding onclick events to each node so that the
website will jump to another authors page when clicking the
node. In this way, it will be more convenient for users to visit
the page of a certain author in the graph.

The code is shown below. Just use the on() function to
monitor the event on each node.

1 node.on("click",function(d){
2 window.open("author.php?AuthorID="
3 +d.id.slice(0,8)+"&AuthorName="
4 +d.id.slice(9));
5 });
6
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Fig. 14. Teacher-student Graph

B. Bar chart – to show the number of an authors papers each
year

In an authors page, its necessary to show how active the
scholar is in the academic circle. The criterion to measure this
is the number of his papers published each year. To make this
point clear to users of the website, a bar chart was created.
Whats more, it can also be sorted so that it will be much
clearer to show the number of his paper in each year.

Fig. 15. Bar chart – unsorted

Fig. 16. Bar chart – sorted

The searching process can be achieved using simple SQL
query. (The code of this part is in the package pa-
per num search.php)

For the bar chart, only the sorting part is displayed
below and the complete code is in the package js/pa-
per num bar chart.js or paper num visualization.php)

1 // js/paper_num_bar_chart.js -- the sorting
part

2

3 d3.select("input").on("change", change);
4

5 var sortTimeout = setTimeout(function() {

6 d3.select("input").property("checked", true)
.each(change);

7 }, 2000);
8

9 function change() {
10 clearTimeout(sortTimeout);
11

12 // Copy-on-write since tweens are evaluated
after a delay.

13 var x0 = x.domain(data.sort(this.checked
14 ? function(a, b) { return b.num - a.num; }
15 : function(a, b) { return d3.ascending(a.

year, b.year); })
16 .map(function(d) { return d.year; }))
17 .copy();
18

19 g.selectAll(".bar")
20 .sort(function(a, b) { return x0(a.year) -

x0(b.year); });
21

22 var transition = g.transition().duration
(750),

23 delay = function(d, i) { return i * 50; };
24

25 transition.selectAll(".bar")
26 .delay(delay)
27 .attr("x", function(d) { return x0(d.year)

; });
28

29 transition.select(".x.axis")
30 .call(xAxis)
31 .selectAll("g")
32 .delay(delay);
33 }
34

C. Word cloud – to show the frequency of words used by each
author

In an authors page, it is also necessary to show the frequency
of words used by the author. A word cloud is added in the
page of each author. In this way, users can easily know the
main field of the author. For example, in the word cloud below,
users can guess maybe the author majors in web and massive
data.

Fig. 17. Word Cloud

The searching can be achieved using SQL query and the
calculation part can be achieved using loops. Some unneces-
sary words are deleted manually. (The code of this part is in
the package word search.php)

The code of the implementation of the word cloud is not
long, so its shown below.
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1 // js/word_cloud.js
2

3 var fill = d3.scaleOrdinal(d3.schemeCategory20
);

4

5 $(document).ready(function(){
6 $.post("word_search.php",
7 {
8 id: AuthorID
9 },

10 function(){
11 d3.json("word.json",function(list){
12 d3.layout.cloud().size([360, 225])
13 .words(list)
14 .rotate(0)
15 .font("Impact")
16 .fontSize(function(d) { return d.size; })
17 .on("end", draw)
18 .start();
19

20 function draw(words) {
21 d3.select("#word_cloud").append("svg")
22 .attr("width", "100%")
23 .attr("height", "100%")
24 .append("g")
25 .attr("transform", "translate(187,75)")
26 .selectAll("text")
27 .data(words)
28 .enter().append("text")
29 .style("border","1px solid blue")
30 .style("font-size", function(d) { return

d.size + "px"; })
31 .style("font-family", "Impact")
32 .style("fill", function(d, i) { return

fill(i); })
33 .attr("text-anchor", "middle")
34 .attr("transform", function(d) {
35 return "translate(" + [d.x, d.y] + ")";
36 })
37 .text(function(d) { return d.text; });
38 }
39 });
40 }
41 );
42 });
43

D. Line chart to show the trend of papers published on a
conference

Its a good way to use a line chart to show the trend of papers
published in a conference. In this way, the number of papers
published on this conference can be shown to users clearly.

The code of the searching part is in the package
each year search.php.

The code of the implementation of the chart is shown below.

1 // js/conference_line_chart.js
2

3 var svg = d3.select("#PaperNumEachYear"),
4 margin = {top: 10, right: 10, bottom: 20,

left: 40},
5 width = +svg.attr("width") - margin.left -

margin.right,
6 height = +svg.attr("height") - margin.top

- margin.bottom,

Fig. 18. Line Chart

7 g = svg.append("g").attr("transform", "
translate(" + margin.left + "," + margin.
top + ")");

8

9

10 var x = d3.scaleLinear()
11 .rangeRound([0, width]);
12

13 var y = d3.scaleLinear()
14 .rangeRound([height, 0]);
15

16 var line = d3.line()
17 .x(function(d) { return x(d.year); })
18 .y(function(d) { return y(d.n); });
19

20 $(document).ready(function(){
21 $.post("each_year_search.php",
22 {
23 name: ConferenceName
24 },
25 function(){
26 d3.json("data_linechart.json", function(

error, data) {
27 if (error) throw error;
28

29 x.domain(d3.extent(data, function(d){
return d.year; }));

30 y.domain([0, 1000]);
31

32 g.append("g")
33 .attr("transform", "translate(0," +

height + ")")
34 .call(d3.axisBottom(x))
35 .append("text")
36 .attr("fill", "#000")
37 .select(".domain")
38 .remove();
39

40 g.append("g")
41 .call(d3.axisLeft(y))
42 .append("text")
43 .attr("fill", "#000")
44 .attr("transform", "rotate(-90)")
45 .attr("y", 6)
46 .attr("dy", "0.71em")
47 .attr("text-anchor", "end")
48 .text("Paper Number");
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49

50 g.append("path")
51 .datum(data)
52 .attr("fill", "none")
53 .attr("stroke", "steelblue")
54 .attr("stroke-linejoin", "round")
55 .attr("stroke-linecap", "round")
56 .attr("stroke-width", 1.5)
57 .attr("d", line);
58 });
59 })
60 });
61

E. Other visualizations in the conference page

• The number of all papers published on this conference
This part can be easily achieved using simple SQL query.
• Top 10 authors on this conference
The most active 10 authors on this conference and the

number of their papers are shown on the right side of the
conference page.

Fig. 19. Other visualizations

The searching code of the two is
conference paper num search.php and
most paper author search.php respectively.

And their implementation code is js/confer-
ence paper num.js and js/conference top authors.js
respectively.

The code of visualizations in the main page of conference
is shown below.

1 <div id="rightSection">
2 <script src="js/conference_paper_num.js"></

script>
3 <h4>

4 the number of papers in <?php echo
$conferencename ?>

5 </h4>
6 <p id="papernum"></p>
7

8 <script src="js/conference_top_authors.js"><
/script>

9 <h4>
10 TOP 10 AUTHORS
11 </h4>
12 <p id="mostpapers"></p>
13

14 <h4>
15 Paper Number Each Year
16 </h4>
17 <svg id="PaperNumEachYear" width="350"

height="270"></svg>
18 <script src="js/conference_line_chart.js"></

script>
19 </div>
20

F. Teacher-student tree graph and knowledge graph

Teacher-student Tree Graph: The Graph is a two-way tree.
It can be fold or unfold if you click the nodes.

• Red: The author himself / herself.
• Green: His / her possible students.
• Blue: Students’ possible students.
• Purple: His / her possible teachers.

Fig. 20. Teacher student graph.

1 <?php
2 $con = mysqli_connect("localhost","3306","");
3 if (!$con)
4 {
5 die(’Could not connect: ’ . mysqli_error());
6 }
7

8 mysqli_select_db($con,"test");
9

10 $q=$_GET[’AuthorID’];
11 $q1 =mysqli_query($con,"SELECT AuthorName
12 FROM coauthor WHERE AuthorID=’$q’ limit 1");
13 $query =mysqli_query($con,"SELECT Relation,
14 AuthorName,AuthorID,CoName,CoID FROM coauthor
15 WHERE AuthorID=’$q’ and Relation=’1’
16 limit 30");
17 $query1 =mysqli_query($con,
18 "SELECT Relation,AuthorName,AuthorID,CoName,
19 CoID FROM coauthor WHERE AuthorID=’$q’
20 and Relation=’-1’ limit 30");
21 $row1 = mysqli_fetch_array($q1);
22 $data=array();
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23 $n= $row1["AuthorName"];
24 $data[’name’]=$n;
25 $data[’g’]=1;
26 //$data[’size’]=100;
27 $data[’children’]=array();
28 $data[’parent’]=array();
29

30 while ($row = mysqli_fetch_array($query)) {
31 $children=array();
32 $children[’name’]=$row[’CoName’];
33 $children[’isparent’]=false;
34 $children[’children’]=array();
35 $children[’g’]=3;
36 $children[’size’]=10;
37 $id1=$row[’CoID’];
38 $q2 =mysqli_query($con,"SELECT Relation,
39 AuthorName,AuthorID,CoName,CoID FROM
40 coauthor WHERE AuthorID=’$id1’ and
41 Relation=’1’limit 30");
42 while ($row1 = mysqli_fetch_array($q2)) {
43 $ch1=array();
44 $ch1[’name’]=$row1[’CoName’];
45 $ch1[’isparent’]=false;
46

47 $ch1[’g’]=9;
48

49 $ch1[’size’]=1;
50 array_push($children[’children’],$ch1);
51 }
52

53 array_push($data[’children’],$children);}
54

55

56 while ($row = mysqli_fetch_array($query1)) {
57 $children=array();
58 $children[’name’]=$row[’CoName’];
59 $children[’isparent’]=true;
60 $children[’children’]=array();
61 $children[’g’]=7;
62 $children[’size’]=10;
63 $id1=$row[’CoID’];
64 $q2 =mysqli_query($con,"SELECT Relation,
65 AuthorName,AuthorID,CoName,CoID
66 FROM coauthor WHERE AuthorID=’$id1’ and
67 Relation=’1’limit 30");
68 while ($row1 = mysqli_fetch_array($q2)) {
69 $ch1=array();
70 $ch1[’name’]=$row1[’CoName’];
71 $ch1[’isparent’]=false;
72 if ($row1[’CoID’]===$q) $ch1[’g’]=1;
73 else $ch1[’g’]=5;
74 $ch1[’children’]=array();
75 $id2=$row1[’CoID’];
76 $q3 =mysqli_query($con,"SELECT Relation,
77 AuthorName,AuthorID,CoName,CoID FROM
78 coauthor WHERE AuthorID=’$id2’ and
79 Relation=’1’limit 30");
80 while ($row2 = mysqli_fetch_array($q3)) {
81 $ch2=array();
82 $ch2[’name’]=$row2[’CoName’];
83 $ch2[’isparent’]=false;
84 $ch2[’g’]=3;
85 $ch2[’size’]=10;
86 $ch1[’size’]=1;
87 array_push($ch1[’children’],$ch2);
88 }
89 array_push($children[’children’],$ch1);
90 }
91 array_push($data[’children’],$children);}

92 echo json_encode($data);
93 ?>
94

The codes which generate the graph occupy tremendous
space so I won’t display it in my report.

Knowledge Graph: The Graph is to illustrate the knowledge
flow. Papers (knowledge) flow into a paper, then generate new
papers (knowledge)The nodes below the paper node are papers
which referenced this essay, and the nodes above it are papers
it referenced. Title will be shown if you move the mouse on
the nodes.

Fig. 21. Knowledge graph.

The codes are similar to the codes of the teacher-student
graph. So I won’t displace them im my report.

VI. QUERY OPTIMIZATION

I found that query optimization plays a very important role
in the performance improvements of the whole system. For
example, after adding proper indices to the database, the query
speed could be 20 times faster than before, as shown in Fig.22.

Fig. 22. index 3 (before / after optimization).

Several rules of thumb are summarized according to many
tests in the project, which are described one by one as below.

RULE 1 - single-column index:
Index should be created on the column which appears in

the where sentence. But when ”like %...” appears in the where
sentence, then index is unnecessary.

Fig. 23. sample index 1.
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RULE 2 - multiple-column index:
For index including multiple columns, the column order is

important. For example, suppose there is a multiple-column
index named Paper index which consists “paperid” and “title”,
and “paperid” appears in front of “title” in the index. Then
“paperid” should also appear in front of “title” in the “where”
conditions.

Furthermore, if the “where” sentence contains only “pa-
perid”, an separate single-column index on “paperid” is un-
necessary, i.e., a query on “paperid” can share the multiple-
column index. However, for a query on “title” only, a separate
single-column index is needed to speed the query.

Fig. 24. sample index 2.

RULE 3 - use index only when necessary:
While the index will significantly improve the query per-

formance, it will also lower the writing speed of the database
notably. So the index shouldn’t appear unless its necessary. As
a rule of thumb, the index should be created in the optimization
phase, not in the very beginning of the database design.

VII. BEAUTIFY THE PAGES

A. Job as a beautifier

A qualified beautifier should not only provide a good-
looking page design, but also try to make his website used
comfortable.

To accomplish this we designed Icon switching, navigation
bar, a lot of hyperlink etc. to provide our users the best
experience.

Whats more, insisting not to use a model, our teams page
is beautification is purely handmade.

Some attribute frequently-used to set the style:
height, width to set size.
font-size, font-family, font to set fonts size and color etc.
position, float, padding, margin, border to set position of

elements.
background, bgcolor to set background.

B. The home page

First, let me show you the final design sketch.
The logo
Here we designed a logo switch to change the searching

type. Each logo is a .png file. Use ¡img¿ label and set the
src (which means source) attribute to include a image. And
we attached each image to a hyperlink to jump to another
page. The method to put the images in a spinner is using ¡div¿
label to distribute an area and using css syntax to set its style.
One thing deserves mentioned is the logos are designed and

made by ourselves using some software such as Photoshop
and Illustration.

The text area
Here we imitate Baidus page a little. Just add some style

attribute to set its format. Such as height, width, font-size,
background and border.

1 style="width:700px;height:45px; font-size:28px
;background: #ffffff;;border: #3385ff
solid;"

Last, add background attribute in the body label. And we
have three different bg in these three different home page.

C. The result page

The result page of author is shown below.
the navigation bar
With this design, users can conveniently return the home

page and do another new search. Its realized by using ¡ul¿ label
to create a transverse list and set each element a hyperlink. We
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can change the color of words with hyperlink to make it more
pretty. Use float attribute to set the position of the bar.

Load animation

Before the searching result being displayed. Users always
need to wait one or more seconds. During this time, a load
animation can make things interesting.

1 $(document).ready(function(){
2 document.getElementById("result").innerHTML=’<

img height="20%" width="20%" src="img/
loading.gif">’;

3 $.post("result_search.php",
4 {
5 name: AuthorName,
6 page: pagenum
7 },
8 function(data){
9 json = eval(data);

10 display(json,"result");
11 });
12 $("#previous").click(function(){
13 if (pagenum === 1){
14 alert("Already the first page!");
15 }
16 else {
17 $.post("result_search.php",
18 {
19 name: AuthorName,
20 page: pagenum-1
21 },
22 function(data){
23 json = eval(data);
24 display(json,"result");
25 pagenum--;
26 });
27 }
28 });

Put the image address in the innerHTML attribute and its a
.gif animation.

D. The author page and conference page

Things difficult here is format dividing. We need to put each
part into its suitable position. We use ¡div¿ label to divide areas
and set their style in a css file. Indicate the class attribute to
distinguish each ¡div¿.

For example:

1 <div id="footer" >
2 Copyright 301
3 </div>
4

5 #footer {
6 background-color:black;
7 color:white;
8 clear:both;
9 text-align:center;

10 padding:5px;
11 /*bottom: 0;
12 position:fixed;*/
13 left:250px;
14 right:400px;
15 float:bottom;
16 }

Here we made the navigation bars position as fixed, then it
can keep still at the top of the page not moving with the page
scrolling.
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Similarly here is the paper page and conference page.

We searched the logos of the conferences and put them in
our page.
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