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This course will provide students with a general overview of databases, introducing you to database history, modern
database systems, the different models used to design a database, and Structured Query Language (SQL), which is the
standard language used to access and manipulate databases.

Introduction to Modern Database Systems Different databases serve different purposes; each one is dependent
upon both deployment environment and different types of user interactions. In this unit, we will ask a number
of questions pertaining to databases: What are some database environments and user types? How can the
database management system ensure control over data integrity, avoid data redundancy, and secure data, while
at the same allowing interactions with different user types? In answering these questions, we will identify and
determine the characteristics of databases, their many deployment environments, and the different categories
of users that interact with them. Completing this unit should take you approximately 5 hours. Database
Architecture and Date Languages In order to properly create and then manage a database, we need to have a
thorough understanding of the data it holds. Because data can be seen from different levels, we will introduce
different data models and learn how to apply them in order to describe the structure of the database, thereby
providing a "view" of the database for the different types of users introduced in the previous section.
Completing this unit should take you approximately 4 hours. The History of Databases Databases have existed
for centuries: The history of databases gives us a view of the evolution of database models and the problems of
each model. Each subsequent model was motivated by the limitations of previous models, the availability of
new technology, the need to store and retrieve new types of data, or by the need to handle new volumes of data
that exceeded the capabilities of current models. In this unit, we will present the four different models of
representing data, discussing the different limits of each. Completing this unit should take you approximately
3 hours. The Entity-Relationship Model Databases often hold a great amount of data. In order to build a
database, we need to understand which entities should hold data and identify the connections that may exist
between entities. In this unit, we will learn about the Entity-Relationship model, which will allow us to create
a graphical view of the different elements of a database as well as the relationships between them. We will
also learn the drawing conventions of the E-R model using a part-to-whole approach, beginning with those
conventions used to represent a single entity, and concluding with conventions used to represent all relations
in a database. If we view database development from the perspective of a software life-cycle model, E-R
modeling corresponds to requirements analysis. In database terms, this is called conceptual modeling. The
Relational Database Model The relational database model provides us with a way to understand how data can
be perceived. While the E-R model represents the relations between elements of a database, it does not provide
a logical view of its data. We will use the relational model to solve that problem. The relational model looks at
entities as tables and allows operations to be performed on them. In this unit, we will learn how to map ER
models into relations. From a life-cycle perspective, the relational model corresponds to high-level design, and
adds detail to the conceptual design. The database development evolves from requirements specified in a
conceptual model , to high-level database design specified in a logical model , to an implementation model
specified in a detailed design and physical model. An E-R model is a particular modeling method for
requirements, while a relational model is a method for database design. Relational Algebra We have seen that
database entities can be viewed as logical tables. While this is useful in its own way, we can learn more from
the data if we can perform operations on the tables within a database, as data from one table may not be
meaningful without the data from another table. In this unit, we will introduce relational algebra, the
mathematical notation used to represent how data retrievals and updates are performed on tables in a database.
One of the overall themes of computer science is commonality: A database is one of these components, and its
usefulness is due to its effectiveness and efficiency in creating, storing, and operating on all types of data.
Relational algebra covers basic operations and composing them to form complex queries. Relational algebra is
a mathematical system, or model, that formally specifies queries of a relational database, and is implemented
as a formal language, SQL. A query against a database can be expressed as a SQL statement in more than one
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way, each having the same semantics. Relational algebra enables optimization of SQL queries, and allows you
to structure queries in such a way that they execute more efficiently. Intro to Data Normalization In this
course, we have learned that entities in a database can be thought of as logical tables. We will now learn that
data in a table must be stored in a normalized way. We will first identify the properties of a normalized table,
learning about the process of normalization and its importance to the structure of a database. We will then
study the four major steps of normalization and discuss the database anomalies that can result in the absence
of normalization. Completing this unit should take you approximately 17 hours. Structured Query Language
SQL is the main data definition language used for the creation and maintenance of databases. In this unit, we
will look at basic SQL syntax, including some data definition and data manipulation language commands.
Completing this unit should take you approximately 14 hours. Basic Select Statements In Unit 8, we
introduced the select statement. In this unit, we will learn to build queries using one table. We will take a look
at the basic syntax of the select statement along with some basic expressions and the where clause. The Join
Statement Programmers frequently join data from a number of different tables in order to obtain more
information. They also--perhaps even more frequently--build queries to obtain information from more than
one table in order to generate better information. In this section, we will learn about SQL Joins, which allow
us to create complex queries, combine data from different tables, and obtain a new result set that can provide
us with a better understanding of the data and maximize database flexibility. Completing this unit should take
you approximately 23 hours.
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What we have here is a very readable overview of the key techniques behind column stores. What is a column
store? Column stores are relational databases that store data by column rather than by row. Whereas a
traditional row-based store stores all attributes of one row together, followed by the attributes of the next row,
and so on, a column-based stored uses one logical file per attribute column. The column-oriented layout makes
it efficient to read just the columns you need for a query, without pulling in lots of redundant data. Data for a
column may be stored in an array with implicit ids a , or in some format with explicit ids b. Column stores are
typically used in analytic applications, with queries that scan a large fraction of individual tables and compute
aggregates or other statistics over them. OLTP applications retrieving all attributes for a given row are better
suited to row-based stores. There are a number of techniques that have been developed over the years that also
make a big impact. The figure below shows an unoptimised column store performing worse than a row store
on a simplified TPC-H benchmark. Thus even when we look at techniques such as compression, the main
motivation is that moving compressed data uses less bandwidth improving performance , not that the reduced
sizes save on storage costs. The following table summarizes some of the key techniques used in
column-stores, and their row-store counterparts. MonetDB introduced the idea of performing simple
operations one column at a time. The operators are similar to those used in tuple pipelining, excepte that the
next method returns a vector of N tuples instead of only one. Vectorised processing has a number of
advantages including: Reduced function call overhead N times fewer calls Better cache locality with tuned
vector sizes Opportunity for compiler optimisation and use of SIMD instructions Block-based algorithm
optimisations Parallel memory access speed-ups through speculation Lower performance profiling overheads
Better support for runtime adaptation based on performance profiling data. Column-specific compression
Intuitively, data stored in columns is more compressible than data stored in rows. Compression algorithms
perform better on data with low information entropy i. With performance as a goal, CPU-light compression
schemes are preferred. Different columns may of course use different compression schemes as appropriate.
Frequency partitioning makes compression schemes even more efficient by partitioning a column such that
each page has as low an information entropy as possible e. Run length encoding RLE which uses value, start
position, run length triples. Bit-vector encoding, useful when columns have a limited number of possible data
values. Each possible data value has an associated bit-vector, with the corresponding bit in the vector set to
one if the column attribute at that position has the chosen value. Dictionary encodings work well for
distributions with a few very frequent values Frame-of-reference encodings save space by exploiting
value-locality: With dictionary and frame-of-reference encodings patching may also be used. Typically a disk
block might be split into two parts that grow towards each other: For tuples with exception values, their
encoded value is a special escape value signalling the value should be looked up separately. Direct operation
on compressed data The ultimate performance boost from compression comes when operators can act directly
on compressed values without needing to decompress. Consider a sum operator and RLE encoded values. It
suffices to multiply the value by the run length. To avoid lots of compression-technique specific code blocks
the general properties of compression algorithms can be abstracted so that query operators can act on
compression blocks. A compression block contains a buffer of column data in compressed format and
provides an API that allows the buffer to be accessed by query operators in several waysâ€¦ Compression
alone can give up to a 3x performance improvement. By adding in operation on compressed data it is possible
to obtain more than an order of magnitude in performance improvements. Late materialization Many queries
access more than one attribute from a particular entity, and most database output standards e. The best
performance comes from assembling these tuples as late as possible, operating directly on columns for as long
as possible. The following figure illustrates a late materialization query plan for a select-project-join query.
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The select operators filter each column independently, maximising the utilisation of memory bandwidth. Late
materialisation has four main advantages: Due to selection and aggregation operations, it may be possible to
avoid materialising some tuples altogether It avoids decompression of data to reconstruct tuples, meaning we
can still operate directly on compressed data where applicable It improves cache performance when operating
directly on column data Vectorized optimisations have a higher impact on performance for fixed-length
attributes. With columns, we can take advantage of this for any fixed-width columns. Once we move to
row-based representation, any variable-width attribute in the row makes the whole tuple variable-width.
Efficient join implementations The most straightforward way to implement a column-oriented join is for only
the columns that compose the join predicate to be input to the join. In the case of hash joins which is the
typical join algorithm used this results in much more compact hash tables which in turn results in much better
access patterns during probing; a smaller hash table leads to less cache misses. After a join, at least one set of
output positions will not be sorted e. Say we know we want to extract records 2, 4, 2, and 1 in that order. We
add an ordering column thus: And then sort the output by the first column: We can now scan the columns from
the table efficiently to get the data. Redundant column representations Columns that are sorted according to a
particular attribute can be filtered much more quickly on that attribute. C-store calls groups of columns sorted
on a particular attribute projections. Database cracking and adaptive indexing An alternative to sorting
columns up front is to adaptively and incrementally sort columns as a side effect of query processing. In the
following example, query Q1 cuts the column in three pieces and then query Q2 further enhances the
partitioning. Cracking can bring big performance gains without paying the overhead of pre-sorting. A
variation called stochastic cracking performs non-deterministic cracking actions by following query bounds
less strictly. By doing so it can create a more even spread of the partitioning across a column. For analytic use
cases, we generally want to load lots of data at once. The incoming data is row-based, and it needs to be split
into columns with each column being written separately. Optimised loaders are important. The C-Store system
for example first loads all data into an uncompressed write-optimised buffer, and then flushes periodically in
large compressed batches.
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Nor is the act of planning modern data architectures a technical exercise, subject to the purchase and
installation of the latest and greatest shiny new technologies. Rather, the design and creation of modern data
architectures is an uplifting process that brings in the whole enterprise, stimulating new ways of thinking,
collaborating, and planning for data and information requirements. One thing is clear: Architecture is more
important than ever because it provides a road map for the enterprise to follow. Here are the essential
components that need to go into building a modern data architecture: To be of value, information needs to
have a high business impact. This data may have been within enterprise data environments for some time, but
the means and technologies to surface such data, and draw insights, have been prohibitively expensive. The
process of identifying, ingesting, and building models for data needs to assure quality and relevance for the
business. If a new solution comes on the market â€”the way NoSQL arose a few years backâ€”the architecture
should be able to accommodate it. The types of data coming into enterprises can change, as do the tools and
platforms that are put into place to handle them. The key is to design a data environment that can
accommodate such change. There is the need to facilitate real-time access to data, which could be historical;
and there is the requirement to support data from events as they are occurring. For the first category, existing
infrastructure such as data warehouses have a critical role to play. For the second, new approaches such as
streaming analytics are critical. Data may be coming from transactional applications, as well as devices and
sensors across the Internet of Things and mobile devices. These threats are constantly evolvingâ€”they may be
coming through email one month, and through flash drives the next. The need for an MDM-based architecture
is criticalâ€”organizations are consistently going through changes, including growth, realignments, mergers,
and acquisitions. Often, enterprises end up with data systems running in parallel, and often, critical records
and information may be duplicated and overlap across these silos. MDM also assures that applications and
systems across the enterprise have the same view of a customer, versus disparate or conflicting pieces of data.
Access is enabled through a virtualized data services layer that standardizes all data sourcesâ€”regardless of
device, applicator, or systems. Data as a service is by definition a form of internal cloud, in that dataâ€”along
with accompanying data management platforms, tools, and applicationsâ€”are made available to the enterprise
as reusable, standardized services. The potential advantage of data as a service is that processes and assets can
be prepackaged based on corporate or compliance standards and made readily available within the enterprise
cloud. In the process, data application can reach and serve a larger audience than previous generations of more
limited data applications. The route to self-service is providing front-end interfaces that are simply laid out
and easy to use for business owners. In the process, a logical service layer can be developed that can be
re-used across various projects, departments, and business units. IT still has an important role to play in a
self-service-enabled architectureâ€”providing for security, monitoring, and data governance. There is a new
generation of tools and templates now available from vendors that enable users to explore datasets with highly
visual, even 3D views, that can be adjusted, re-adjusted, and manipulated to look for outliers and trends.
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Data Model, Relational Database Systems, Transaction Management, Query Optimization, Data Warehouse, and
Approximate Query Processing.

Database machine In the s and s, attempts were made to build database systems with integrated hardware and
software. The underlying philosophy was that such integration would provide higher performance at lower
cost. In the long term, these efforts were generally unsuccessful because specialized database machines could
not keep pace with the rapid development and progress of general-purpose computers. Thus most database
systems nowadays are software systems running on general-purpose hardware, using general-purpose
computer data storage. However this idea is still pursued for certain applications by some companies like
Netezza and Oracle Exadata. Subsequent multi-user versions were tested by customers in and , by which time
a standardized query language â€” SQL[ citation needed ] â€” had been added. PostgreSQL is often used for
global mission critical applications the. In , this project was consolidated into an independent enterprise.
Another data model, the entityâ€”relationship model , emerged in and gained popularity for database design as
it emphasized a more familiar description than the earlier relational model. Later on, entityâ€”relationship
constructs were retrofitted as a data modeling construct for the relational model, and the difference between
the two have become irrelevant. The new computers empowered their users with spreadsheets like Lotus and
database software like dBASE. The dBASE product was lightweight and easy for any computer user to
understand out of the box. The data manipulation is done by dBASE instead of by the user, so the user can
concentrate on what he is doing, rather than having to mess with the dirty details of opening, reading, and
closing files, and managing space allocation. Programmers and designers began to treat the data in their
databases as objects. This allows for relations between data to be relations to objects and their attributes and
not to individual fields. Object databases and object-relational databases attempt to solve this problem by
providing an object-oriented language sometimes as extensions to SQL that programmers can use as
alternative to purely relational SQL. On the programming side, libraries known as object-relational mappings
ORMs attempt to solve the same problem. XML databases are mostly used in applications where the data is
conveniently viewed as a collection of documents, with a structure that can vary from the very flexible to the
highly rigid: NoSQL databases are often very fast, do not require fixed table schemas, avoid join operations by
storing denormalized data, and are designed to scale horizontally. In recent years, there has been a strong
demand for massively distributed databases with high partition tolerance, but according to the CAP theorem it
is impossible for a distributed system to simultaneously provide consistency , availability, and partition
tolerance guarantees. A distributed system can satisfy any two of these guarantees at the same time, but not all
three. For that reason, many NoSQL databases are using what is called eventual consistency to provide both
availability and partition tolerance guarantees with a reduced level of data consistency. NewSQL is a class of
modern relational databases that aims to provide the same scalable performance of NoSQL systems for online
transaction processing read-write workloads while still using SQL and maintaining the ACID guarantees of a
traditional database system. This section does not cite any sources. Please help improve this section by adding
citations to reliable sources. Unsourced material may be challenged and removed. March Learn how and when
to remove this template message Databases are used to support internal operations of organizations and to
underpin online interactions with customers and suppliers see Enterprise software. Databases are used to hold
administrative information and more specialized data, such as engineering data or economic models. Examples
include computerized library systems, flight reservation systems , computerized parts inventory systems , and
many content management systems that store websites as collections of webpages in a database.
Classification[ edit ] One way to classify databases involves the type of their contents, for example: Another
way is by their application area, for example: A third way is by some technical aspect, such as the database
structure or interface type. This section lists a few of the adjectives used to characterize different kinds of
databases. An in-memory database is a database that primarily resides in main memory , but is typically
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backed-up by non-volatile computer data storage. Main memory databases are faster than disk databases, and
so are often used where response time is critical, such as in telecommunications network equipment. An active
database includes an event-driven architecture which can respond to conditions both inside and outside the
database. Possible uses include security monitoring, alerting, statistics gathering and authorization. Many
databases provide active database features in the form of database triggers. A cloud database relies on cloud
technology. Both the database and most of its DBMS reside remotely, "in the cloud", while its applications are
both developed by programmers and later maintained and used by end-users through a web browser and Open
APIs. Data warehouses archive data from operational databases and often from external sources such as
market research firms. The warehouse becomes the central source of data for use by managers and other
end-users who may not have access to operational data. For example, sales data might be aggregated to weekly
totals and converted from internal product codes to use UPCs so that they can be compared with ACNielsen
data. Some basic and essential components of data warehousing include extracting, analyzing, and mining
data, transforming, loading, and managing data so as to make them available for further use. A deductive
database combines logic programming with a relational database. A distributed database is one in which both
the data and the DBMS span multiple computers. A document-oriented database is designed for storing,
retrieving, and managing document-oriented, or semi structured, information. Document-oriented databases
are one of the main categories of NoSQL databases. Examples of these are collections of documents,
spreadsheets, presentations, multimedia, and other files. Several products exist to support such databases. A
federated database system comprises several distinct databases, each with its own DBMS. It is handled as a
single database by a federated database management system FDBMS , which transparently integrates multiple
autonomous DBMSs, possibly of different types in which case it would also be a heterogeneous database
system , and provides them with an integrated conceptual view. Sometimes the term multi-database is used as
a synonym to federated database, though it may refer to a less integrated e. In this case, typically middleware
is used for distribution, which typically includes an atomic commit protocol ACP , e. A graph database is a
kind of NoSQL database that uses graph structures with nodes, edges, and properties to represent and store
information. General graph databases that can store any graph are distinct from specialized graph databases
such as triplestores and network databases. In a hypertext or hypermedia database, any word or a piece of text
representing an object, e. Hypertext databases are particularly useful for organizing large amounts of disparate
information. For example, they are useful for organizing online encyclopedias , where users can conveniently
jump around the text. The World Wide Web is thus a large distributed hypertext database. Also a collection of
data representing problems with their solutions and related experiences. A mobile database can be carried on
or synchronized from a mobile computing device. Operational databases store detailed data about the
operations of an organization. They typically process relatively high volumes of updates using transactions. A
parallel database seeks to improve performance through parallelization for tasks such as loading data, building
indexes and evaluating queries. The major parallel DBMS architectures which are induced by the underlying
hardware architecture are: Shared memory architecture , where multiple processors share the main memory
space, as well as other data storage. Shared disk architecture, where each processing unit typically consisting
of multiple processors has its own main memory, but all units share the other storage. Shared nothing
architecture , where each processing unit has its own main memory and other storage. Probabilistic databases
employ fuzzy logic to draw inferences from imprecise data. Real-time databases process transactions fast
enough for the result to come back and be acted on right away. A spatial database can store the data with
multidimensional features. The queries on such data include location-based queries, like "Where is the closest
hotel in my area? A temporal database has built-in time aspects, for example a temporal data model and a
temporal version of SQL. More specifically the temporal aspects usually include valid-time and
transaction-time. A terminology-oriented database builds upon an object-oriented database , often customized
for a specific field. An unstructured data database is intended to store in a manageable and protected way
diverse objects that do not fit naturally and conveniently in common databases. It may include email
messages, documents, journals, multimedia objects, etc. The name may be misleading since some objects can
be highly structured. However, the entire possible object collection does not fit into a predefined structured
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framework. Database interaction[ edit ] Database management system[ edit ] Connolly and Begg define
Database Management System DBMS as a "software system that enables users to define, create, maintain and
control access to the database". Other extensions can indicate some other characteristic, such as DDBMS for a
distributed database management systems. The functionality provided by a DBMS can vary enormously. The
core functionality is the storage, retrieval and update of data. Codd proposed the following functions and
services a fully-fledged general purpose DBMS should provide: Often DBMSs will have configuration
parameters that can be statically and dynamically tuned, for example the maximum amount of main memory
on a server the database can use. The trend is to minimise the amount of manual configuration, and for cases
such as embedded databases the need to target zero-administration is paramount. The large major enterprise
DBMSs have tended to increase in size and functionality and can have involved thousands of human years of
development effort through their lifetime. The clientâ€”server architecture was a development where the
application resided on a client desktop and the database on a server allowing the processing to be distributed.
This evolved into a multitier architecture incorporating application servers and web servers with the end user
interface via a web browser with the database only directly connected to the adjacent tier. For example an
email system performing many of the functions of a general-purpose DBMS such as message insertion,
message deletion, attachment handling, blocklist lookup, associating messages an email address and so forth
however these functions are limited to what is required to handle email. Application[ edit ] External
interaction with the database will be via an application program that interfaces with the DBMS. Application
Program Interface[ edit ] A programmer will code interactions to the database sometimes referred to as a
datasource via an application program interface API or via a database language. Database languages[ edit ]
Database languages are special-purpose languages, which allow one or more of the following tasks, sometimes
distinguished as sublanguages: Data control language DCL â€” controls access to data; Data definition
language DDL â€” defines data types such as creating, altering, or dropping and the relationships among them;
Data manipulation language DML â€” performs tasks such as inserting, updating, or deleting data
occurrences; Data query language DQL â€” allows searching for information and computing derived
information. Database languages are specific to a particular data model. SQL combines the roles of data
definition, data manipulation, and query in a single language. It was one of the first commercial languages for
the relational model, although it departs in some respects from the relational model as described by Codd for
example, the rows and columns of a table can be ordered. The standards have been regularly enhanced since
and is supported with varying degrees of conformance by all mainstream commercial relational DBMSs.
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Introduction to Modern Database Systems Different databases serve different purposes; each one is dependent
upon both deployment environment and different types of user interactions. In this unit, we will ask a number
of questions pertaining to databases: What are some database environments and user types? How can the
database management system ensure control over data integrity, avoid data redundancy, and secure data, while
at the same allowing interactions with different user types? In answering these questions, we will identify and
determine the characteristics of databases, their many deployment environments, and the different categories
of users that interact with them. Completing this unit should take you approximately 5 hours. Upon successful
completion of this unit, you will be able to: Before the Advent of Database Systems" File Read this chapter,
which begins by discussing fundamental data concepts. The study of databases is an extension of the study of
data in programming. The study of databases as a discipline was motivated by a variety of factors: Data is as a
collection of symbols used to represent numbers, text, pictures, videos, audio, and so on. How this data is
represented gives the meaning or semantics for the symbols. Additional semantics are provided by the
relationships that data has with other data. In programming, the semantics of data are provided by program
documentation, as well as the programming language used to create the program. In databases, the semantics
of the data is provided by a data model, which includes the representation of the data, relationships among the
data, and metadata which is data that defines other data. Semantics makes data useful, and we define useful
data as information. However, they are different: The type and amount of semantics determines the usefulness
of some given data. Usefulness is also relative to a given user. Data may not be useful to some users, but very
useful to others. Identifying data and information and organizing them into a data model typically occurs in
software requirements analysis and design. Current work in the field of databases addresses techniques that
support building and storing data models, and using them to discover meaning or information in large volumes
of data. Fundamental Concepts" and "Chapter 3: Characteristics and Benefits of a Database" File Read these
chapters. Chapter 2 explores the fundamental concepts of databases and their properties. Chapter 3 discusses
the characteristics of databases that give them their unique advantages. From a database development
perspective, these characteristics are known as "requirements". Be sure to complete the short exercises at the
end of each chapter.
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Chapter 6 : The design and implementation of modern column-oriented database systems | the morning pa
Many legacy database systems are not equipped for modern applications. Near ubiquitous connectivity drives
high-velocity, high-volume data workloads - think smartphones, connected devices, sensors - and a unique set of data
management requirements.

Characteristics of a Modern Database Kevin White Many legacy database systems are not equipped for
modern applications. Near ubiquitous connectivity drives high-velocity, high-volume data workloads â€”
think smartphones, connected devices, sensors â€” and a unique set of data management requirements. As the
number of connected applications grows, businesses turn to in-memory solutions built to ingest and serve data
simultaneously. To support such workloads successfully, database systems must have the following
characteristics: Modern Database Characteristics Ingest and Process Data in Real Time Historically, the lag
time between ingesting data and understanding that data has been hours to days. Now, companies require data
access and exploration in real time to meet consumer expectations. Subsecond Response Times As
organizations supply access to fresh data, demand for access rises from hundreds to thousands of analysts.
Serving this workload requires memory-optimized systems that process transactions and analytics
concurrently. The ability to detect an anomaly as it happens helps companies avoid massive losses and
capitalize on opportunities. Generate Reports Over Changing Datasets Today, companies expect analytics to
run on changing datasets, where results are accurate to the last transaction. This real-time query capability has
become a base requirement for modern workloads. Real-Time Use Cases Today, companies are using
in-memory solutions to meet these requirements. Here are a few examples: In this workflow, every Repin is
filtered and enriched by adding geolocation and Repin category information. Enriched data is persisted to
MemSQL and made available for query serving. This helps Pinterest build a better recommendation engine for
showing Repins and enables their analysts to use familiar a SQL interface to explore real-time data and derive
insights. Personalization Tapjoy optimizes ad performance by taking advantage of the speed and scalability of
in-memory computing. With the processing power to run 60, queries per second at a response time of less than
ten milliseconds, Tapjoy is able to cross-reference user data and serve higher-performing ads to more than
million global users. By taking advantage of a memory-optimized database system, Novus can deliver instant
answers to hundreds of analysts querying their dataset. Noah Zucker, Vice President, shares how Novus built a
scalable portfolio investment platform in this video: Concluding Thoughts As more data comes online,
organizations will rush to build systems that can rapidly ingest data while simultaneously making it accessible
for analysis. Download it for free here:
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chapter, which begins by discussing fundamental data concepts. The study of databases is an extension of the study of
data in programming.

Adrian Bridgwater , one of our new favorite tech writers, recently posted this graphic, generating some water
cooler chat here at Modern Systems. The use cases for big data generally apply to large, Fortune type
customers. Some refer to this as dark data , underutilized information assets that have been collected for single
purpose and then archived. But given the right circumstances, that data can be mined for other reasons. The
Immovable Object vs. Most, if not all, of these entities support pre-relational databases. The process of
migrating data can be risky, expensive, and disruptive. At the same time, the granular insight achieved through
this data is what will keep these companies alive, enabling efficiencies, new product development, and closer
relationships with their customers. As old data meets big data, something has to give. It seems that the
insurance and financial verticals will help us find out what. These companies have the most data available, as
well as the biggest challenges around new product development, customer churn, and integration. Some
choose to modernize legacy applications while keeping them on the mainframe, like Progressive Insurance.
However, many shy away from large modernization projects, fearful of disruption or failure. Companies
cannot switch off those systems or simply import the data into modern Hadoop platforms. Due to the many
mergers and acquisitions in the finance world, banks sometimes have dozens of separate legacy systems.
These aging cobbled-together legacy systems can often be found in payment and credit card systems, ATMs,
and branch or channel solutions. The fact that these legacy systems cause companies headaches is illustrated
by the Deutsche Bank , whose big data plans are held back due to the legacy systems. So What To Do? The
good news is technology has caught up, and there are ways to get legacy data out of the mainframe without a
migration. The big change now is not that everyone is an IT manager there are still plenty of ways companies
will control devices, access to computers, and data but that everyone is a consumer of a lot of data. Making
that easy on them will most likely be a winning strategy for data management moving forward.
Chapter 8 : Modern Database Systems Sql Quiz - ProProfs Quiz
Description. For introductory courses in Database Management. Provide the latest information in database
development. Focusing on what leading database practitioners say are the most important aspects to database
development, Modern Database Management presents sound pedagogy, and topics that are critical for the practical
success of database professionals.

Chapter 9 : CMU :: Advanced Database Systems (Spring )
The old models of data architecture aren't enough for today's data-driven business demands. An architecture designed a
decade ago, that rapidly and seamlessly moves data from production systems into data warehouses, for example, may
not be capable of meeting the needs of today's real-time enterprises.
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