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DESIGN GUIDE  
 

This PowerPoint 2007 template produces a 

91cmx122cm presentation poster. You can use it to 

create your research poster and save valuable time 

placing titles, subtitles, text, and graphics.  

 

We provide a series of online tutorials that will guide 

you through the poster design process and answer 

your poster production questions. To view our 

template tutorials, go online to 

PosterPresentations.com and click on HELP DESK. 

 

When you are ready to print your poster, go online to 

PosterPresentations.com 

 

Need assistance? Call us at 1.510.649.3001 

 
 

QUICK START 
 

Zoom in and out 
 As you work on your poster zoom in and out to 

the level that is more comfortable to you. Go 

to VIEW > ZOOM. 

 

Title, Authors, and Affiliations 
Start designing your poster by adding the title, the names of 

the authors, and the affiliated institutions. You can type or 

paste text into the provided boxes. The template will 

automatically adjust the size of your text to fit the title 

box. You can manually override this feature and change the 

size of your text.  

 

TIP: The font size of your title should be bigger than your 

name(s) and institution name(s). 

 

 

 

 

Adding Logos / Seals 
Most often, logos are added on each side of the title. You 

can insert a logo by dragging and dropping it from your 

desktop, copy and paste or by going to INSERT > PICTURES. 

Logos taken from web sites are likely to be low quality when 

printed. Zoom it at 100% to see what the logo will look like 

on the final poster and make any necessary adjustments.   

 

TIP: See if your school’s logo is available on our free poster 

templates page. 

 

Photographs / Graphics 
You can add images by dragging and dropping from your 

desktop, copy and paste, or by going to INSERT > PICTURES. 

Resize images proportionally by holding down the SHIFT key 

and dragging one of the corner handles. For a professional-

looking poster, do not distort your images by enlarging them 

disproportionally. 

 

 

 

 

 

 

 

 

Image Quality Check 
Zoom in and look at your images at 100% magnification. If 

they look good they will print well.  
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QUICK START (cont. )  
 

How to change the template color theme 
You can easily change the color theme of your poster by 

going to the DESIGN menu, click on COLORS, and choose the 

color theme of your choice. You can also create your own 

color theme. 

 

 

 

 

 

 

 

You can also manually change the color of your background 

by going to VIEW > SLIDE MASTER.  After you finish working 

on the master be sure to go to VIEW > NORMAL to continue 

working on your poster. 

 

How to add Text 
The template comes with a number of 

pre-formatted placeholders for headers 

and text blocks. You can add more blocks 

by copying and pasting the existing ones or 

by adding a text box from the HOME 

menu.  

 

 Text size 
Adjust the size of your text based on how much content you 

have to present.  

The default template text offers a good starting point. 

Follow the conference requirements. 

 

How to add Tables 
To add a table from scratch go to the INSERT menu 

and  click on TABLE. A drop-down box will help you 

select rows and columns.  

You can also copy and a paste a table from Word or another 

PowerPoint document. A pasted table may need to be re-

formatted by RIGHT-CLICK > FORMAT SHAPE, TEXT BOX, 

Margins. 

 

Graphs / Charts 
You can simply copy and paste charts and graphs from Excel 

or Word. Some reformatting may be required depending on 

how the original document has been created. 

 

How to change the column configuration 
RIGHT-CLICK on the poster background and select LAYOUT to 

see the column options available for this template. The 

poster columns can also be customized on the Master. VIEW > 

MASTER. 

 

How to remove the info bars 
If you are working in PowerPoint for Windows and have 

finished your poster, save as PDF and the bars will not be 

included. You can also delete them by going to VIEW > 

MASTER. On the Mac adjust the Page-Setup to match the 

Page-Setup in PowerPoint before you create a PDF. You can 

also delete them from the Slide Master. 

 

Save your work 
Save your template as a PowerPoint document. For printing, 

save as PowerPoint of “Print-quality” PDF. 

 

Print your poster 
When you are ready to have your poster printed go online to 

PosterPresentations.com and click on the “Order Your 

Poster” button. Choose the poster type the best suits your 

needs and submit your order. If you submit a PowerPoint 

document you will be receiving a PDF proof for your approval 

prior to printing. If your order is placed and paid for before 

noon, Pacific, Monday through Friday, your order will ship 

out that same day. Next day, Second day, Third day, and Free 

Ground services are offered. Go to PosterPresentations.com 

for more information. 
 

Student discounts are available on our Facebook page. 

Go to PosterPresentations.com and click on the FB icon.  
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Solution: 

Execute BFS from both 𝑝1 and 𝑝2 . 
Use a bit-array maintaining all the  

visited vertices, to see if they have met  

in the middle. 

Implement a social network analysis system. 

Given a huge social network as an undirected weighted graph 

𝐺 𝑉, 𝐸  with the following attributes on each vertex 𝑣: a 

numeric attribute 𝑣𝑑, a set of tags 𝑣𝑡, we should implement an 

analysis system which reads dataset  & 4 types of queries  and 

produce the results. 

Task Overview 

Query 1 

Query 4 

Given 𝑘 , 𝑡 , where 𝑡 is used to define a subgraph 𝐺′ of 𝐺, find 

the top-𝑘 centralized vertex in 𝐺′.  Here the centrality of a 

vertex 𝑣 in a graph 𝐺(𝑉, 𝐸) is defined as : 

𝐶 𝑣 =
𝑟(𝑣)2

( 𝑉 − 1) 𝑑𝑖𝑠𝑡(𝑢, 𝑣)𝑢∈𝑉

 

where 𝑟(𝑣) is # of vertices reachable from 𝑣 (exclusive). 

 

Solution: 

   The subgraph can be efficiently built. The difficulty lies in the 

calculation of 𝐶(𝑣) , since S 𝑣 =  𝑑𝑖𝑠𝑡(𝑢, 𝑣)𝑢∈𝑉  has O( 𝑉 2) 
time complexity for each 𝑣. The solution shall make full use of 

'top-𝑘' in pruning as well as the properties of social network to 

be efficient. 

General framework to obtain top-𝒌 centrality:  

1. Estimate an upper bound of 𝐶 𝑣  (from lower bound of 𝑆(𝑣)) 
for each 𝑣 and maintain them with a max-heap. 

 

 

 

 

 

2. Iteratively pop the top element from the heap and calculate 

its actual value. If the actual value is still the largest in 

heap, then it’s certainly the largest among all actual values 

of remaining element. Otherwise we insert this actual value 

back to the heap. 

Estimation of lower bound of 𝑆(𝑣): 

𝑺 𝒗 ≥  𝒅𝒊𝒔𝒕 𝒖, 𝒗

𝒅𝒊𝒔𝒕 𝒖,𝒗 ≤𝒍

+  (𝒍 + 𝟏)

𝒅𝒊𝒔𝒕(𝒖,𝒗)>𝒍

 

The first term is calculated by a BFS from 𝑣 with search depth 

limited to 𝑙. The second term is obtained by counting. 

To choose a proper 𝑙, we compare our current estimation of each 

𝑆(𝑣) to an approximation of 𝑆 𝑣  and increase 𝑙 when the mean-

square error is large. Since social networks have small 

diameter (!), a small 𝑙 (3 or 4) is sufficient to guarantee a good 

lower bound estimation of 𝑆(𝑣). 

Approximation of 𝑆(𝑣): 

Random sample a subset of 𝑉 called 𝑉′, and run a thorough BFS 

on each of them. Then for each 𝑣 ∈ 𝑉, 𝑆(𝑣) ≈  𝑑𝑖𝑠𝑡(𝑢, 𝑣)𝑢∈𝑉′
𝑉

𝑉′
. 

This is a highly accurate approximation, which gave an average 

1~2% error sampled with 0.1% of 𝑉 in our experiments. 

   This approximation can be applied in pruning: by calculating 

actual centrality of the vertices with top-(3𝑘) approximated 

centrality, we get 3𝑘 actual centrality that is very likely to 

contain the actual top-𝑘 centralities. Then the 𝑘th centrality 

among the 3𝑘 results can give a strong pruning. 

Team Members: 

 

Given  𝑥 and vertex 𝑝1,𝑝2, calculate the length of shortest path 

from 𝑝1 to 𝑝2 s.t. each edge 𝑒 on the path has weight 𝑒𝑤 ≥ 𝑥. 

SIGMOD Programming Contest 2014 
Large Social Network Analysis 

Team: blxlrsmb 

Tsinghua University 
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Query 2 

Given 𝑘 and 𝑑, find top-𝑘 tags with largest range. Here the 

range of a tag 𝑇 in graph 𝐺(𝑉, 𝐸) is defined as the size of the 

largest subgraph 𝐺(𝑉′, 𝐸′) s.t. ∀𝑣 ∈ 𝑉′,𝑣𝑑 > 𝑑 & 𝑇 ∈ 𝑣𝑡. 

 

Solution: 

First sort all the queries and vertices by 𝑑 in descending order. 

Build an empty graph 𝐺0 and incrementally insert sorted 

vertices and their corresponding edges to 𝐺0. 

During the insertion, we maintain the top-𝑘 largest connected 

components for each tag using Union-Find Set. A query 𝑞 would 

finish as soon as all vertices 𝑣 with 𝑣𝑑 > 𝑞𝑑 are inserted. 

Query 3 

Given 𝑘 , ℎ , 𝑝 , where 𝑝 is used to define a subset 𝑉′ of 𝑉. Find 

the top-𝑘 pairs of vertex (𝑢, 𝑣) ordered by 𝑢𝑡 ∩ 𝑣𝑡 , also 

satisfying: 𝑢, 𝑣 ∈ 𝑉 & 𝑑𝑖𝑠𝑡 𝑢, 𝑣 ≤ ℎ. 

 

Solution: 

   First we build 𝑉′ according to 𝑝 . Then we build an inverted 

list for every tag 𝑇: L(T) = a list of vertex 𝑣 ∈ 𝑉′ where 𝑇 ∈ 𝑣𝑡. 

   This way, we can quickly find vertices in 𝑉′ sharing tags with a 

given 𝑣 by counting # of occurrences in inverted lists. 
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Other Tricks 

• Use mmap() to read data files faster. 

• Implement a thread pool to utilize multi-core processors. 

• Google’s tcmalloc is faster to allocate memory. 

• Another way of BFS in estimating lower bound in query 4 is to 

use a bitset 𝐵𝑙(𝑣) of length 𝑉  setting all the vertices 𝑢 
where 𝑑𝑖𝑠𝑡 𝑢, 𝑣 = 𝑙. Since 𝐵𝑙+1 𝑣 = ≦𝐵𝑙(𝑣)    𝐵𝑙(𝑢)(𝑢,𝑣)∈𝐸 , 

the search can be implemented using SIMD instructions.  
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Source code available at:  https://github.com/ppwwyyxx/sigmod14contest 
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