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"Implementation and Deployment Activities

Implementation activities

Core Iterations
Program the software. processes 1 2 3 4 5
Unit test the software. Identify the problem and obtain
Identify and build test cases. approval.

Integrate and test components. Plan and monitor the project.

Deployment activities Discover and understand details.
Perform system and stress tests. Design system components.
Perform user acceptance tests.
Convert existing data. Build, test, and integrate system
Build training materials and conduct training. components.

Configure and set up production environment. Complete system tests and deploy
Deploy the solution. the solution.




| Testing Concepts

* Testing — the process of examining a component, subsystem, or system to determine its
operational characteristics and whether it contains any defects

* Test case — a formal description of a starting state, one or more events to which the
software must respond, and the expected response or ending state

* Defined based on well understood functional and non-functional requirements
= Must test all normal and exception situations

* Test data — a set of starting states and events used to test a module, group of modules, or
entire system

= The data that will be used for a test case



Test Types

Test type

Core process

Need and purpose

Unit testing

Implementation

Software components must perform to the defined requirements and
specifications when tested in isolation—for example, a component that
incorrectly calculates sales tax amounts in different locations is unacceptable.

Integration testing

Implementation

Software components that perform correctly in isolation must also perform
correctly when executed in combination with other components. They must
communicate correctly with other components in the system. For example
a sales tax component that calculates incorrectly when receiving money
amounts in foreign currencies is unacceptable .

System and stress | Deployment A system or subsystem must meet both functional and non-functional
testing requirements. For example an item lookup function in a Sales subsystems
retrieves data within 2 seconds when running in isolation, but requires 30
seconds when running within the complete system with a live database.
User acceptance Deployment Software must not only operate correctly, but must also satisfy the business
testing need and meet all user “ease of use” and “completeness” requirements—for

example, a commission system that fails to handle special promotions or a
data-entry function with a poorly designed sequence of forms is unacceptable.




* Unit test — tests of an individual method, class, or component before it is integrated with
other software

* Driver — a method or class developed for unit testing that simulates the behavior of a
method that sends a message to the method being tested

* Stub — a method or class developed for unit testing that simulates the behavior of a method
invoked that hasn’t yet been written

@I




Integration Testing

* Integration test — tests of the behaviour of a group of methods, classes, or components

» Interface incompatibility—For example, one method passes a parameter of the wrong data type to
another method

= Parameter values—A method is passed or returns a value that was unexpected, such as a negative
number for a price.

= Run-time exceptions—A method generates an error, such as “out of memory” or “file already in
use,” due to conflicting resource needs

= Unexpected state interactions—The states of two or more objects interact to cause complex failures,
as when an OnlineCart class method operates correctly for all possible Customer object states except
one




System, Performance, and Stress Testing

* System test — an integration test of an entire system —\
or independent subsystem ‘\
functions /

= Can be performed at the end of each iteration | \ / u

‘//
/

Business

= Can be performed more frequently - \
Cnag esponse
AR time

* Performance test or stress test — an integration and
usability test that determines whether a system or
subsystem can meet time-based performance criteria

= Response time — the desired or maximum allowable

time limit for software response to a query or update ( Throughput
\ /

* Throughput — the desired or minimum number of \ / (.
queries and transactions that must be processed per / Resource \
minute or hour sHE

System,
Performance,
Stress
Testing




User Acceptance Testing (UAT)

User acceptance test — a system test performed to determine whether the system fulfils user
requirements

May be performed near the end of the project (or at end of later project iterations)

May be a very formal activity in most development projects.

= Details of acceptance tests are sometimes included in the request for proposal (RFP) and
procurement contract

= Payments tied to passing tests

May be informal and integrated into the normal development activities .
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"Deployment Activities

* Note system tests, stress tests, and user acceptance tests are considered deployment

Deployment activities

Core
processes

Iterations
3 4

Perform system and stress tests.

Perform user acceptance tests.

Convert existing data.

Build training materials and conduct training.

Configure and set up production environment.

Deploy the solution.

Identify the problem and obtain
approval.

Plan and monitor the project.
Discover and understand details.
Design system components.
Build, test, and integrate system

components.

Complete system tests and deploy
the solution.




Converting and Initializing Data

* An operational system requires a fully populated database to support ongoing processing

» Data needed at system start-up can be obtained from these sources:
= Files or databases of a system being replaced
= Manual records
= Files or databases from other systems in the organization
= User feedback during normal system operation



"Converting and Initializing Data

* Reuse existing databases
* Modify or update existing
data

* Reload databases

= Copy and convert the data

= Export and import data from
distinct DBMSs

= Data entry from paper
documents

Copy and
datca)::::\se convert data
DBMS
import
utility
(R
DBMS DBMS
Related
subsystem o Temporary import New
database ity data store utility database
Paper Manual
records data entry
< >
Optical
character Temporary cgn(:rzta::ta
recognition data store

Example of Complex data conversion




~ Training Users

* Training for end users must emphasize hands-on use for specific business processes or
functions, such as order entry, inventory control, or accounting

» Widely varying skill and experience levels call for at least some hands-on training, including
practice exercises, questions and answers, and one-on-one tutorials

* System operator training can be much less formal when the operators aren’t end users
= Experienced computer operators and administrators can learn most or all they need to know by self-

study
End-user activities System operator activities
Creating records or transactions Starting or stopping the system
Modifying database contents Querying system status
Generating reports Backing up data to archive
Querying database Recovering data from archive
Importing or exporting data Installing or upgrading software




Traimning Users

* System Documentation

= Descriptions of system requirements and architecture to help maintenance and upgrade of the system
* User Documentation

»= How to interact with and use the system for end users and system operators

@ Windows Help and Support

i

@ é D & W & rsx options ~
Search Help |

Add items to the Windows Media Player Library i

You can use the Windows yer Library to orgs entire digital media coll

your computer, including music, video,
and pictures. After you ad files to your Player Library, you can play the files, burn mix CDs, create playlists, sync the files to portable music

and video players, and stream the files to other devices on your home network, There are several methods you can use to add files to your

Player Library:

« Monitoring folders. When you start the Player for the first time, it automatically searches certain default folders included in the
Music, Pictures, Videos, and Recorded TV libraries on your computer. f you ever add or remove files from these media libraries, the

Player will automatically update its available media files. You can also include new folders in your Windows libraries from other

locations on your computer o from removable storage devices.

Add media files that you play. When you play a media file on your computer or from a removable storage devic, the file is

automatically included in your Player Library 50 you can access it directly from the Player. And if you have access to remote media

files stored on other computers on your network, you can change the Player's settings to add these remote files to your Player

Library when you play them. The Player doesn't automatically add a file that you play from removable media, such as a CD or DVD,

Rip music from a CD. You can use the Player to rip tracks from your audio CDs. During ripping, the tracks are saved as files on your

computer. For information about ripping music from  CD, see Rip music from  CD.

Download music and videos from online stores. You can access online stores from within the Player. Once you do 50, you can

download music and video files from the online stores. For information about online stores, see Shop online in Windows Media
Player.

This topic covers the first two methods, which are accomplished in the Player Library. For more information about the Player Library, see
Getting started with Windows Media Player.

» To add a folder to be monitored by the Player
» To remove a folder monitored by the Player

» To change which meda fi

are automatically added to the Player Library when played e
< m -

|
3, More support options

@ Online Help v
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Conﬁgurmg the Production Environment

* Example: —
Infrastructure and
clients on a Microsoft
NET application

Router and

firewall
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Web/application Database

servers server
Additional or redundant
servers in the cloud DNS, DHCP, and

Active Directory servers
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Np) Planning and Managing
Implementation and Deployment

e Development Order T [ s |

= Input, process, output (IPO) — a development [ e ] [Gumomerionder] [ Fambo

|

order that implements input modules first, R : : : essae :
n - Address Suggestion

process modules next, and Output modules last [ Addtemwingow | [ oisplayitem+Accesswindow | | 1 99 I

[ AcoAccesswingow | [ oisipiaytemwindow | Account CustPartnerCredit

CustLoginWindow

Order Fulfillment Subsystem

Domain Layer

le- — | [ snipment | [ snipper |
[ cartrandier | [ Rewmitem | [ AccessoryPackage |
| OnlineCart | | Sale | | SaleTxn | Marketing Subsystem
I Cartitom I | Saleltem | |PromoParmerI I Productitem |

- — P 1 I
—|Dma Aocess Layer | [ Pomotion | [ inventoryem |
PromoOffering

[ customerda | [ Promoofieringda |
|OnlmeCanDAI | ProductitemDA |

_—|
[ carttempa | [ inventoryttempa | Reportng S paymen

Example: Package diagram showing dependencies,
which constrains development order



- Planning and Managing

Implementation and Deployment

* Development Order

= Input, process, output (IPO) — a development
order that implements input modules first,
process modules next, and output modules last

= Top-down development — a development order
that implements top-level modules first

= Bottom-up development — a development order
that implements low-level detailed modules first

= Use-case driven — select specific use cases and
order the development based on selected use
cases

Sales Subsystem Customer Account Subsystem
View Layer ICus(omerHandlerI I FamilyLink I
| SearchltemWindow | | ViewAccessWinodw | N | Customer | | Message |
[ Agdtemwingow | [ DisplayltemsAccesswindow | [ paroee || suggestin |
| AddAccessWindow | | DisiplayltemWindow I I Account I ICustPannerCredul
Order Fulfillment Subsystem
Domain Layer
le- — | [ snipment | [ snipper |
[ cartrandier | [ Rewmitem | [ AccessoryPackage |
| OnlineCart | | Sale | | SaleTxn | Marketing Subsystem
I Cartitom I | Saleltem | |PromoParmerI I Productitem |
[ oenrcessioe | - — > [ Pomoion | [ inventorytem |
[ customerda | [ Promoofieringda |
| OnlineCartDA I | ProductitemDA |
Reporting Subsystem
[ carttempa | [ inventoryttempa |
e — -

Example: Package diagram showing dependencies,
which constrains development order




Planning and Managing
Implementation and Deployment

 Different approaches: Direct deployment, Parallel deployment, and Phased deployment

* Direct deployment — a deployment method that installs a new system, quickly makes it
operational, and immediately turns off any overlapping systems

= Higher risk, lower cost

Old system in operation >:
.

New system i Time
deployed and Old system
configured terminated




)\',/,Planning and Managing

Implementation and Deployment

 Parallel deployment — a deployment method that operates the old and the new systems for
an extended time period

= Lower risk, higher cost, etc.

Old system in operation >':
Deployed and _____
configured

Time

1 [
L o
w

Parallel operation
and testing



:;z.Planning and Managing

Implementation and Deployment

e Phased deployment

= a deployment method that installs
a new system and makes it
oEerational in a series of steps or
phases

1
:: '
0Old system A in operation i
i
1
i
|

1
Phase1 _____|
deployed

0Old system B in operation >

Phase 3 parallel
heg operation and testing
operat

==
Phase 2 parallel

operation and testing



) Planning and Managing
Implementation and Deployment

* Change and Version Control — tools and processes handle the complexity associated with
testing and supporting a system through multiple versions
= Alpha version — a test version that is incomplete but ready for some level of rigorous integration or
usability testing

= Beta version — a test version that is stable enough to be tested by end users over an extended period
of time

= Production version, release version, or production release — a system version that is formally
distributed to users or made operational for long-term use

* Maintenance release — a system update that provides bug fixes and small changes to existing
features



‘Summary

» Implementation and deployment are complex processes because they consist of many
interdependent activities.

» Testing is a key activity of implementation and deployment.

» Configuration and change management activities track changes to models and software
through multiple system versions.
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