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Big Data – a new buzzword 

Call For Papers of conferences, workshops, journals in 

the period of 6 months (July-Dec last year) 

 Source: DBWorld 
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1. Misconceptions 

2. Motivating Examples 

3. Challenges 

 



+ 
How big is “BIG”? – The Big Misconception 

“Everyday, 2.5 quintillion bytes of data are created and 

90% of the data in the world today was created within the 

past two years”. 

IBM Corporation 

 

106 = million (megabytes) 

109 = billion (gigabytes)  

1012 = trillion (terabytes) 

1015 = quadrillion (petabytes) 

1018 = quintillion (exabytes) 
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How big is “BIG”? – The Big Misconception 

“Everyday, 2.5 quintillion bytes of data are created and 

90% of the data in the world today was created within the 

past two years”. 

IBM Corporation 

 

… 

1015 = quadrillion (petabytes) 

1018 = quintillion (exabytes) 

1021 = sextillion (zettabytes) 

 

 

 

 

“Worldwide information is more than doubling every two 

years, with 1.8 zettabytes or 1.8 trillion gigabytes projected 

to be created and replicated this year alone”. 

ZDNet news 

 



+ 
How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

“As of September 2012, Facebook has more than 

one billion active users” 

Facebook wikipedia 

 

“Twitter has over 500 million users in 2012, 

generating over 340 million tweets and handling 

over 1.6 billion search queries per day”. 

Twitter wikipedia 



+ 
How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

 Digital pictures and videos posted online 

“There has been more video uploaded to YouTube 

in the last 2 months than if ABC, NBC, and CBS had 

been airing content 24/7/365 continuously since 

1948”. 
Gartner Research 

 

 
Facebook handles 50 billion photos from its use 

base. 



+ 
How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

 Digital pictures and videos posted online 

 Transaction record of online purchases 

“Walmart handles more than 1 million customer 

transactions every hour, which is imported into 

database estimated to contain more than 2.5 

petabytes of data”. 

The Economist 
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How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

 Digital pictures and videos posted online 

 Transaction record of online purchases 

“Amazon's websites averaged 94 million unique 

visitors per month, compared to 22 million visitors to 

Target’s website and 17 million visitors to Best Buy's 

online presence”. 
Statista, Germany 

 

 



+ 
How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

 Digital pictures and videos posted online 

 Transaction record of online purchases 

 Mobile phone use and GPS signals 

“There are 6 billion mobile-phone subscriptions 

worldwide, and there are between 1 and 2 billion 

people accessing the Internet”. 

The Economist 

 



+ 
How big is “BIG”? – The Big Misconception 

Data comes from everywhere: 

 Post to social media sites 

 Digital pictures and videos posted online 

 Transaction record of online purchases 

 Mobile phone use and GPS signals 

 Various sensor and satellite data 

“The Sloan Digital Sky Survey produced 13 petabytes 

of data in one year”. 

Nature 

 



+ 
But… is it Big Data? 

Are all these Big Data? 

 Post to social media sites 

 Digital pictures and videos posted online 

 Transaction record of online purchases 

 Mobile phone use and GPS signals 

 Various sensor and satellite data 



+ 
But… is it Big Data? 

Misconception #1: Big Data is Big, but it is not about 

big data volume. 

 

Bytes 
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Big Data ? 
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+ 
Is It Big Data Store?  
Another Misconception 

 If Big Data is not about Big Data Volume, 

 Then… Is Big Data about data store? 

 

 Big Data certainly needs big data storage. 

 But… Is Big Data about data storage? 
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Is It Big Data Store?  
Another Misconception 

 Most data are in files: 

 Web is file centric 

 Email is file centric 

 Science is file centric 

 … 

 Big data is not in databases 

 DBMS delivers better performance than other systems 

 So perhaps, a new database system, like NoSQL, is the answer 

 

 

 



+ 
Is It Big Data Store?  
Another Misconception 

NOSQL, the new DBMS? 

 NoSQL = no-SQL or Not Only SQL. Non-relational data storage 
systems. 

 NoSQL movement was probably inspired by Google’s Big Table 
or even Amazon’s S3.  

 Explosion of social media sites (Facebook, Twitter) with large data 
needs 

 NoSQL feature: shared-nothing horizontal scaling – replicating and 
partitioning data over many servers. 

 

 

 

 

 Definition: “Next generation databases mostly addressing some of 

the points: being non-relational, distributed, open-source, and 

horizontal scalable. The original intention has been modern web-

scale databases. The characteristics are: eventually 

consistent/BASE (not ACID), a huge data amount, and more.” 

 

 

 

www.nosql-database.org 



+ 
Is It Big Data Store?  
Another Misconception 

 Varieties of NoSQL: 

 Column-stores: each storage block contains data from only 

one column 

 Document stores: stores documents made up of tagged 

elements 

 Key-value stores: hash table of keys 

 

 

 

 

 

 

Redis 

Riak 

Tokyo Cabinet 

Scalaris 

Memcached, Membrain, Membase 

Facebook’s Cassandra 

Google’s Big Table 

Yahoo’s PNUTS 

Apache’s Hbase 

Hypertable 

HadoopDB 

 

 

MongoDB 

CouchDB 



+ 
Is It Big Data Store?  
Another Misconception 

 Leading users of NoSQL 

 Social networking sites (Twitter, Facebook, LinkedIn) 

 Most corporate IT companies are not social networking 
industries. 

 

 

 

 Although big companies have now been offering data storage for 
Big Data; and 

 DBMS vendors are now selling data management systems for 
Big Data. 

 

 

 

 

 

Misconception #2: Big Data is not about Big Data Store, 

nor a new wave of DBMS, like NoSQL, although Big Data 

comes in a variety of data formats (e.g. social media 

formats) 

 



+ 
Is It Big Data Processing? 
The Last Misconception 

 Parallel Databases: started in mid-late 80s. 

 The trend was to build specialized database machines (e.g. 

Gamma, Bubba). 

 Various parallel machine architectures were built: 

 Shared-memory architecture 

 Shared-nothing architecture 

 Shared-something architecture 

 Due to the extensive research in parallel databases, now most 

commercial DBMSs (Oracle) have parallelization capabilities. 

If Big Data were about big data volume, then we would 

need parallel processing to process Big Data. 

But… 

 



+ 

Search    U Search    U Search    U Search    U 

 Parallelization through data partitioning 

 Hence, parallel scans, yield I/O parallelism 

S K F B Y T J S B N P L U J S N F R A 
Data 

Processor 1 Processor 2 Processor 3 Processor 4 

Search    U 

nil nil nil U 

V 

Is It Big Data Processing? 
The Last Misconception 
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 Parallel Databases 

 Then… 

 Cluster Computing 

 Grid Computing 

 Cloud Computing 

 

Is It Big Data Processing? 
The Last Misconception 
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 Parallel Databases 

 Then… 

 Cluster Computing 

 Grid Computing 

 Cloud Computing 

 And Now… 

 MapReduce 

 Hadoop 

 

 

 Big Data is often associated with MapReduce/Hadoop. 
But, is Big Data about MapReduce/Hadoop? 

 

 

Is It Big Data Processing? 
The Last Misconception 
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Is It Big Data Processing? 
The Last Misconception 

 Parallel computing 

 Constructing high performance parallel computers using a large 

number of (low-end) commodity processors. 

 Commodity machines (cheap, but unreliable). 

 Commodity network. 

 Scalable (1000’s of machines, 10,000’s of disks) 

 



+ 
Is It Big Data Processing? 
The Last Misconception 

 Parallel programming 

 What happens with parallel programming that has existed for many 

decades (e.g. MPI)? 

 A new parallel programming paradigm: MapReduce 

 MapReduce: a simple data-parallel programming model 

designed for scalability and fault-tolerance. 

 Pioneered by Google 

 Processes 20 Petabytes of data per day 

 Popularized by open-source Hadoop project 

 Used at Yahoo!, Facebook, Amazon, … 

 

 

 



+ 
Is It Big Data Processing? 
The Last Misconception 

 Cheap nodes fail, especially if you have many of them 

 Mean time between failures for 1 node = 3 years 

 Mean time between failures for 1000 nodes = 1 day 

 Solution: Build fault-tolerance into system 

 Commodity network = low bandwidth 

 Solution: Push computation to the data 

 Programming distributed systems is hard 

 Solution: Data-parallel programming model users write “map” 

and “reduce” functions, system distributes work and handles 

faults. 



+ 
MapReduce 
Simple Programming Model 

 Single master controls job execution on multiple slaves 

 Mappers preferentially placed on same node or same rack as their input 
block 

 Minimizes network usage 

 Mappers save outputs to local disk before serving them to reducers 

 Allows recovery if a reducer crashes 

 Allows having more reducers than nodesMappers save outputs to local 
disk before serving them to reducers 

 Allows recovery if a reducer crashes 

 Allows having more reducers than nodes 

 

 



+ 
MapReduce 
Fault Tolerance 

1. If a task crashes, Retry on another node 

 OK for a map because it has no dependencies 

 OK for reduce because map outputs are on disk 

2. If a node crashes: 

 Re-launch its current tasks on other nodes 

 Re-run any maps the node previously ran (Necessary because their output 
files were lost along with the crashed node) 

3. If a task is going slowly (straggler): 

 Launch second copy of task on another node 

 Take the output of whichever copy finishes first, and kill the other 

 Surprisingly important in large clusters 

 Stragglers occur frequently due to failing hardware, software bugs, 
misconfiguration, etc 

 Single straggler may noticeably slow down a job 



+ 
Is It Big Data Processing? 
The Last Misconception 

Misconception #3: Parallel processing certainly helps. 

But Big Data processing is not about 

MapReduce/Hadoop or any parallel technologies. 

 

 Parallel Databases 

 Then… 

 Cluster Computing 

 Grid Computing 

 Cloud Computing 

 And Now… 

 MapReduce 

 Hadoop 

 

 



+ 
The Big Data Misconceptions 

1. It is not about Big Data Volume, although Big Data is big; 

2. It is not about new Data Stores, although Big Data needs 

big data stores as data comes in a rich data formats; and 

3. It is not about new trends in Parallel Processing, although 

parallel processing is needed to process Big Data. 

 

 

 

 So… what is then Big Data? 

 



+ 
Big Data 

1. Misconceptions 

2. Motivating Examples 

3. Challenges 

 



+ 
Motivating Examples 

1. A Clothing Store 

2. An Airline 

3. Health 

 



+ 
Motivating Example – 1 

 Sales of a clothing shop decreasing 

 They analyzed their customers data and 

purchases to target certain customers 

 Even after launching promotions, the sales 

was not improved 

 

 

 

 



+ 
Motivating Example – 1 

 Sales of a clothing shop decreasing 

 They analyzed their customers data and 

purchases to target certain customers 

 Even after launching promotions, the sales 

was not improved 

 They also used geofencing 

 And still unsuccessful 

 Puzzled ???!!!!###%%% 

 

 

 



+ 
Motivating Example – 1 

 Their own data did not and could not solve their 

sales problems. 

 So, they went out and searched for outside data – in 

this case social media tweets. 

 

 

 

 

 They found from tweets from teenagers 

that the clothes currently being 

displayed for sales have the matched 

clothes from the previous seasons 

which are no longer available in the 

shop. 

 

 

 



+ 
Motivating Example – 1 

A Big Data Problem… 

 Their own data did not and could not solve their 

sales problems. 

 Because they did not have the necessary data to 

solve their sales problems. 

 

 

 



+ 
Motivating Example – 2 

An airline case study… 

 Top level management of an airline company would 

like to know the service provided at the operational 

levels – to find out if their customers are happy or 

not 

 Top level management is not able to see the 

operational levels. They only see the high level 

management. 

 They can analyze their own data, and will not find 

anything. 

 A Big Data Problem – their own data will not 

provide the solution to their problems. 

 

 

 

 



+ 
Motivating Example – 2 

An airline case study… 

 So, they conducted a “sentiment analysis” from 

social media. 

 To find out how the feeling from people toward the 

airline 

 No questionnaires – so it is more objective 

 Based on the results they get from sentiment 

analysis, they are able to rank the airlines based on 

the satisfactory from passengers through social 

media. 

 Input (twitter feeds), output (ranking of airlines) 

 

 

 

 

 

 



+ 
Motivating Example – 2 

An airline case study… 

 Sentiment analysis uses some quantitative values 

 Long queue -1, nice food +1, delay -1, etc. 

 Challenges: 

 It is supposed a negative comment, but the comment 

does not reflect the negativity explicitly 

 Use of punctuation (e.g. “good” ) 

 

 

 

 

 

 

 



+ 
Motivating Example – 3 

Big Data problem has been here long ago... 

since 1800s !!! 
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Motivating Example – 3 

Big Data problem has been here long ago... 

since 1800s !!! 

 There was Cholera epidemic in London (1831-1832).  

 A lot of patients data has been collected. Experts said that cholera, 

like other diseases, was transmitted through inhalation of 

contaminated vapors. 

 Cholera struck England again in 1854, even with more deaths; 

that proved the experts wrong. 
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Was it because they didn’t have the technology? NO 

Was it because they didn’t have The data? YES 
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Motivating Example – 3 

Big Data problem has been here long ago... 
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 There was Cholera epidemic in London (1831-1832).  

 A lot of patients data has been collected. Experts said that cholera, 

like other diseases, was transmitted through inhalation of 

contaminated vapors. 

 Cholera struck England again in 1854, even with more deaths. 

 

 

 

 

Was it because they didn’t have the technology? NO 

Was it because they didn’t have The data? YES 

 



+ 
Motivating Example – 3 

Big Data problem has been here long ago... 

since 1800s !!! 

 John Snow was an apprenticed to a surgeon living at Newcastle-on-
Tyne during the first cholera outbreak (1831-32). He then became a 
medical student, and later became a surgeon (MD, University of 
London, 1844). 

 Dr Snow published a paper on “mode of communication of cholera”, 
suggesting that the “Cholera Poison” reproduced in the human body, 
and was spread through the contamination of food or water. 

 Experts disagreed. Dr Snow could not prove them wrong, because 
the patient data they had did not indicate anything. They simply did 
not have the data. Patient data was not enough!!! 

 

 

 

 



+ 
Motivating Example – 3 

Big Data problem has been here long ago... 

since 1800s !!! 

 Then during the second Cholera outbreak in 1854, Dr Snow 

persisted, by collecting non-health related data of patients. 

 He surveyed the location of the deaths and their water pumps. 
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Motivating Example – 3 

 

http://www.youtube.com/watch?v=TUTmg1iVX8E 

 

 

 

http://www.youtube.com/watch?v=TUTmg1iVX8E
http://www.youtube.com/watch?v=TUTmg1iVX8E
http://www.youtube.com/watch?v=TUTmg1iVX8E


+ 

Big data is all about data that we don’t have… 
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Big Data 

1. Misconceptions 

2. Motivating Examples 

3. Challenges 

 



+ 
Big Challenges 
1. Understanding Business Needs 

 One very important question: 

 Where is the data??? 

Also… 

 What data I need?  

 Who owns the data? 

 How to get the data? 

 

 



+ 
Big Challenges 
1. Understanding Business Needs 

 Data is coming at a rate faster than what we can absorb. 

 Data is coming from everywhere: 

 Social networks 

 Mobile phones 

 Financial data 

 Sensors 

 … 

 Ambient data: data is everywhere, and yet we didn’t see it. 

 BUT… those who can react quickly wins. 

 The importance is in the speed of the feedback loop, taking 
data from input to decision.  

 

 

 



+ 
Big Challenges 
2. Data Integration 

Data Integration, or Data Linkage 

 M Brodie (AINA2010 keynote):  “Data integration accounts for 

~40% software project costs”. 

 Data Linkage for: 

 Health records 

 Spatial data linkage 

 … 

 



+ 
Big Challenges 
2. Data Integration 

Data Cleaning and Data Preparation 

 Raw data, not ready for any kind of processing and 

analytics. 

 Not many work in this area. 

 Perhaps not scientific enough, or considered dirty 

work,… 

 …although data cleaning and data preparation account 

for 80% of the entire data processing and analytics. It is 

a serious business. 

 There are actually many available techniques: Parsing, 

data transformation, duplicate elimination, statistical 

methods, etc. 

 



+ 
Big Challenges 
3. Data Storage and Management 

1. Data from social media, data streams… 
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Big Challenges 
3. Data Storage and Management 

1. Data from social media, data streams… 

2. DBMS, cloud storage, data storage technologies 

Memory is the new disk 

 Cost of main memory is plunging, so main memory 

solution becomes very practical. 

 If the data not quite fits into main memory, you 

might look at flash as another technology. 

 SAP’s Main Memory Database – push application 

logic close to the database to leverage the 

sophisticated optimization and parallelization 

techniques.  

 



+ 
Big Challenges 
4. Analytics 
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Big Challenges 
4. Analytics 

 Is data integration a separate process? 

 Will the integrated data remain decentralized, or 

become centralized? 

 Will it be real-time analysis? 

 Is the imported data preserve privacy? 

 Will the processing unit capable to handle big data 

volume? 

 



+ 
Big Data, Big Challenges 
Conclusions… 

1. Understanding Business Needs 

2. Data Integration 

3. Data Storage and Management 

4. Analytics 

 
Big Data is all about data that we don’t have. 

Other than this, we just do our research 

normally – and it is not Big Data. 
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Thank you… 

Big Data is all about data that we don’t have. 

Other than this, we just do our research 

normally – and it is not Big Data. 

 


