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"The Analytical 
Engine weaves 

algebraic patterns, 
just as the Jacquard 
loom weaves flowers 

and leaves." - Ada 
Lovelace

A gifted mathematician, Ada 
Lovelace is considered to have 
written instructions for the first 

computer program in the mid-1800s.



Nowadays, it is just a few clicks away for us to be able to 
use the powerful engine in the cloud by using our favorite 

language-SAS to entertain ourselves and sharpen our 
working technical skills. 





Benefits of using SAS Studio 

• It is free and in the cloud. You do not need to install.

• It is system independent even available on MacBook 
and iPad.

• It is Unix based and the power overweighs your own 
machine like a Car vs Car model.

• New PROCs are up-to-date  and available. All it 
requires is just your creativity.



Are all jargons in the tech world 
created for the purpose of puzzling us?

• HTML; JAVASCRIPT; Web crawling; 

• REGULAR EXPRESSION; 

• DATA STRUCTURE LIKE ‘STACK’ (LAST IN FIRST 
OUT)

These things look in a long distance we intend to ignore. 
Do we really need them and how can them help us in 
reality? What if I know little about them?



–Goethe

“What you can do or think you can do, begin it. 
For boldness has magic,power,and genius in 

it.” 



Story I: How to 
consume

Web content 
from internet?
��*��,3“�$�!#���3
)��%&2��(�2�)���'
"��/�”���,3“
�“��*,
3“+ �1��2�)��-�'"
2�)�
%"��/2	)��(�
�”���“�)���.�02	)�
����(�2�)�
&��/�”

�



When you want to consume something 
from internet, make sure it is within your 

reach.

• Grab all.

• Discard some.

• Reassemble best parts.



Tech behind of Actions

• Grab all (Crawl webpages from internet in loop)

• Discard some (Pattern match with RegExp)

• Reassemble the best parts (From HTML to HTML)



Cases of web crawling usage

1. Aggregate clinical trials’ information from 
competitors: retrieve PD-1 trial details from Pfizer, 
Novartis, MSD public websites.

2. Filter useful information from FDA or other agencies: 
Search Policy/guidance/news by Keywords of 
particular Drug or Company.

3. Grab text files/pictures by crawling websites and 
email to you or push to kindle.



PD-1 trial details from 
Pfizer, Novartis, MSD 

public websites.



FDA is a place where you are chasing all the updates. You 
don’t want to miss anything concerning you.



When apply Crawling/Regular expression wisely 
you can download multiple files by keywords 

for Guidance/News/Policies 



Video Demo of Crawling files





When it is done. All cartoons are downloaded.
you can handle them at will.



Story II: How to make your data more presentable?

—Leveraging HTML/JAVASCRIPT 



Why do not we present 
everything visually within 

SAS?
• Not a single system is a solution for all. Visualizing 

data in more popular standard (like html,json) can 
make your code more portable and easy to migrate or 
cooperate with other technologies.

• SAS is a tech lacking example/code resource on 
internet. But there are plenty of other technologies 
available.





Steps for presentable HTML

Prepare your data and tailor it in SAS to the format which 
HTML/Javascript is able to use.

Leverage open source Javascript framework or sometimes just 
using the basic feature of visualization in HTML is enough.



Let’s begin with something seems irrelevant 
Sudoku



The arithmetic part



step by step illustration



illustration with Hints



What the sudoku game teaches us
“ ��������������” 



THE END


