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Outline

• Data Intensive Research – Complex data
• Preserving Data Collections 
• Data and information products
• Trade offs
• Data as a service – a unified information architecture
• Fundamental preservation challenges for complex data 

types



Data Intensive Research

(2007) The Forth Paradigm, Tony Hey, Microsoft Research Labs



The Preservation Model

The Sedona Conference® Database Principles Addressing the Preservation and Production of Databases and Database Information in Civil Litigation

RDBMS



A working definition of Big Data



Data and Information Products



RDBMS/NoSQL/NewSQL
• RDBMS have always been distinguished by the ACID 

principle set (atomicity, consistency, integrity, and durability), 
which ensures that data integrity is preserved at all costs. 

• Most NoSQL products jettison ACID performance to achieve 
data storage flexibility. They remove hard constraints, such as 
tabular row-store and strict data definitions, and they provision 
for scale with distributed architectures supporting high-
performance throughput.

• NewSQL, retain both SQL and ACID, but they overcome the 
performance overhead of RDBMS caused by features such as 
latching shared data structures, buffer pooling, record level 
locking, and write-ahead logging, primarily by embracing 
distributed computing architectures.



Trade-off
Characteristic RDBMS NoSQL NewSQL
ACID compliance 
(Data, Transaction 
integrity)

Yes No Yes

OLAP/OLTP Yes No Yes
Data analysis 
(aggregate, 
transform, etc.)

Yes No Yes

Schema rigidity 
(Strict mapping of 
model)

Yes No Maybe

Data format 
flexibility

No Yes Maybe

Distributed 
computing

Yes Yes Yes

Scale up 
(vertical)/Scale out 
(horizontal)

Yes Yes Yes

Performance with 
growing data

Fast Fast Very Fast

Performance 
overhead

Huge Moderate Minimal

Popularity/comm
unity Support

Huge Growing Slowly growing



Service Providers



Data as a service – unified architecture

Presentation Layer

Analysis Layer

Data Layer

Presentation Layer

Integration Layer

Analysis Layer

Access Layer

Data Layer

Access Layer

Building the new layers with APIs/web services to 
integrate with existing archive services



Key challenge: 
Preservation of Executable Content
• We need to establish a robust ecosystem for long-term 

preservation of software, RDMS, and other executable 
content.

• Olive Archive https://olivearchive.org/about/ Carnegie 
Mellon University / IBM



Making new solutions – the Web of Data
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