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WEEK: 11

v" Learning Objectives

o Understand the importance of project quality management for information technology products and services

Define project quality management and understand how quality relates to various aspects of information technology

projects

Describe quality planning and its relationship to project scope management

Discuss the importance of quality assurance

Explain the main outputs of the quality control process

Understand the tools and techniques for quality control, such as the Seven Basic Tools of Quality, statistical sampling, Six

Sigma, and testing

Summarize the contributions of noteworthy quality experts to modern quality management

o Describe how leadership, the cost of quality, organizational influences, expectations, cultural differences, and maturity
models relate to improving quality in information technology projects

o Discuss how software can assist in project quality management
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v" The Importance of Project Quality Management

o Many people joke about the poor quality of IT products (see cars and computers joke on pages 292-293)
People seem to accept systems being down occasionally or needing to reboot their PCs
o But quality is very important in many IT projects
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v" What Went Wrong?

o In 1986, two hospital patients died after receiving fatal doses of radiation from a Therac 25 machine after a software
problem caused the machine to ignore calibration data

o In one of the biggest software errors in banking history, Chemical Bank mistakenly deducted about $15 million from more
than 100,000 customer accounts

o In August 2008, the Privacy Rights Clearinghouse stated that more than 236 million data records of U.S. residents have
been exposed due to security breaches since January 2005
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v" What Is Project Quality?

o The International Organization for Standardization (I1SO) defines quality as “the degree to which a set of inherent
characteristics fulfils requirements” (1S09000:2000)
o Other experts define quality based on:
> Conformance to requirements: the project’s processes and products meet written specifications
> Fitness for use: a product can be used as it was intended
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v" What Is Project Quality Management?

o Project quality management ensures that the project will satisfy the needs for which it was undertaken
o Processes include:
> Planning quality: identifying which quality standards are relevant to the project and how to satisfy them; a metric is
a standard of measurement
> Performing quality assurance: periodically evaluating overall project performance to ensure the project will satisfy
the relevant quality standards
> Performing quality control: monitoring specific project results to ensure that they comply with the relevant quality
standards
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v Figure 8-1. Project Quality Management Summary

Planning

Process: Plan quality

Outputs: Quality management plan, quality metrics, quality checklists, process
improvement plan, and project document updates

-

Executing

Process: Perform quality assurance

Outputs: Organizational process asset updates, change requests,
project management plan updates, and project
document updates

Y

Monitoring and Controlling

Process: Perform quality control

Outputs: Quality control measurements, validated changes,
validated deliverables, organizational process asset
updates, change requests, project management plan
updates, and project document updates

-

Project Start Project Finish

-
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v Planning Quality

o Implies the ability to anticipate situations and prepare actions to bring about the desired outcome
o Important to prevent defects by:

> Selecting proper materials

» Training and indoctrinating people in quality

» Planning a process that ensures the appropriate outcome

S);)A\M\MQ\;\);}” J\J‘:‘\}QY\;‘\@.)SL;QEJ.\&\L;K:J o
Gk oo by sl pdl age o

Aalial o gall Hlasl) 3

el e ) iy s

Al Al (paai dilee Jukas >

v Design of Experiments

o Design of experiments is a quality planning technique that helps identify which variables have the most influence on the
overall outcome of a process

o Also applies to project management issues, such as cost and schedule trade-offs

o Involves documenting important factors that directly contribute to meeting customer requirements
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v" Scope Aspects of IT Projects

Functionality is the degree to which a system performs its intended function

Features are the system’s special characteristics that appeal to users

System outputs are the screens and reports the system generates

Performance addresses how well a product or service performs the customer’s intended use
Reliability is the ability of a product or service to perform as expected under normal conditions
Maintainability addresses the ease of performing maintenance on a product
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v" Who's Responsible for the Quality of Projects?

Project managers are ultimately responsible for quality management on their projects

Several organizations and references can help project managers and their teams understand quality
o International Organization for Standardization (www.iso.org)
o |EEE (www.ieee.org)
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v" Performing Quality Assurance

Quality assurance includes all the activities related to satisfying the relevant quality standards for a project

Another goal of quality assurance is continuous quality improvement

Benchmarking generates ideas for quality improvements by comparing specific project practices or product
characteristics to those of other projects or products within or outside the performing organization

A quality audit is a structured review of specific quality management activities that help identify lessons learned that
could improve performance on current or future projects
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v"Quality Control

The main outputs of quality control are: tob Basall Ad) el L Ml s Adlly o
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performing quality control

v'  Cause-and-Effect Diagrams

Cause-and-effect diagrams trace complaints about quality problems back to the responsible production operations
They help you find the root cause of a problem

Also known as fishbone or Ishikawa diagrams

Can also use the 5 whys technique where you repeated ask the question “Why” (five is a good rule of thumb) to peel
away the layers of symptoms that can lead to the root cause
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v Figure 8-2. Sample Cause-and-Effect Diagram
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v"Quality Control Charts

o A control chart is a graphic display of data that illustrates the results of a process over time
o The main use of control charts is to prevent defects, rather than to detect or reject them
o Quality control charts allow you to determine whether a process is in control or out of control
> When a process is in control, any variations in the results of the process are created by random events; processes

that are in control do not need to be adjusted
» When a process is out of control, variations in the results of the process are caused by non-random events; you
need to identify the causes of those non-random events and adjust the process to correct or eliminate them
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v" The Seven Run Rule

o You can use quality control charts and the seven run rule to look for patterns in data
o The seven run rule states that if seven data points in a row are all below the mean, above the mean, or are all increasing
or decreasing, then the process needs to be examined for non-random problems
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v Figure 8-3. Sample Quality Control Chart
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v Run Chart

o Arun chart displays the history and pattern of variation of a process over time
o ltis aline chart that shows data points plotted in the order in which they occur
o Can be used to perform trend analysis to forecast future outcomes based on historical patterns
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v Figure 8-4. Sample Run Chart
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v' Scatter Diagram

o A scatter diagram helps to show if there is a relationship between two variables
o The closer data points are to a diagonal line, the more closely the two variables are related
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v Figure 8-5. Sample Scatter Diagram
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1. Histograms

o A histogram is a bar graph of a distribution of variables
o Each bar represents an attribute or characteristic of a problem or situation, and the height of the bar represents its
frequency
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v Figure 8-6. Sample Histogram
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v" Pareto Charts

o A Pareto chart is a histogram that can help you identify and prioritize problem areas
o Pareto analysis is also called the 80-20 rule, meaning that 80 percent of problems are often due to 20 percent of the
causes
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v Figure 8-7. Sample Pareto Chart
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v" Flowcharts

o Flowcharts are graphic displays of the logic and flow of processes that help you analyze how problems occur and how
processes can be improved

o They show activities, decision points, and the order of how information is processed
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v Figure 8-8. Sample Flowchart
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v Statistical Sampling

o Statistical sampling involves choosing part of a population of interest for inspection
The size of a sample depends on how representative you want the sample to be
o Sample size formula:
> Sample size = .25 X (certainty factor/acceptable error)2
o Besure to consult with an expert when using statistical analysis

O

oanill laia Yl aa se Sl a6 sl Auilaal) cilial) 341 Jeliy o
OS5 O Al 3y 5 JS I AAS e ading Al aas
Al aaa dipa o
Y o g e (sl Uadll / 2iall ey 5l Ais0n KUl Jale) X 25, = dnll aan 3
ey daladll aladiu) die 5L Ge S o

O

v" Table 8-1. Commonly Used Certainty Factors

DEeSIRED CERTAINTY CERTAINTY FACTOR

95% 1.960
90% 1.645
80% 1.281
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v' Six Sigma

Six Sigma is “a comprehensive and flexible system for achieving, sustaining, and maximizing business success. Six Sigma is
uniquely driven by close understanding of customer needs, disciplined use of facts, data, and statistical analysis, and diligent
attention to managing, improving, and reinventing business processes.”*

Olalaaly &}wdhwgﬁd&w%d&} LA kil dLAcY\ Cl*‘r‘ﬂl":‘) sé‘:k\_&;ﬂ} s@gﬂo)a}dau?\.ﬁ"ﬁSixSigma o

O

O

.8l QQ)LAL;LL;LA\ ¢l i g ¢33 gall QL);LM@:)) ¢ ol ) &L.pal\ Ay saala audy ;M\Glc‘)S)]L;ﬂ\ M\M@)

2 el Clleall g1 il sale) 5 Gt 510y calal sall alaia g ¢ lan ) Jdatll p ULl 5 (35l Jasaiall aladiuy 5 ceSlaal)

v" Basic Information on Six Sigma

The target for perfection is the achievement of no more than 3.4 defects per million opportunities
The principles can apply to a wide variety of processes
Six Sigma projects normally follow a five-phase improvement process called DMAIC
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v DMAIC

DMAIC is a systematic, closed-loop process for continued improvement that is scientific and fact based
DMAIC stands for:

o Define: define the problem/opportunity, process, and customer requirements

o Measure: define measures, then collect, compile, and display data

o Analyze: scrutinize process details to find improvement opportunities

o Improve: generate solutions and ideas for improving the problem

o Control: track and verify the stability of the improvements and the predictability of the solution
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v" How Is Six Sigma Quality Control Unique?

It requires an organization-wide commitment

Training follows the “Belt” system

Six Sigma organizations have the ability and willingness to adopt contrary objectives, such as reducing errors and getting
things done faster

It is an operating philosophy that is customer focused and strives to drive out waste, raise levels of quality, and improve
financial performance at breakthrough levels
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v What Went Right?

Motorola, Inc. pioneered the adoption of Six Sigma in the 1980s and saved about $14 billion

Allied Signal/Honeywell saved more than $600 million a year by reducing the costs of reworking defects and improving
aircraft engine design processes

After implementing the solutions recommended by a Six Sigma team for Baptist St. Anthony's Hospital in Amarillo, Texas,
the percent of delayed cases in the radiology department dropped from 79 percent to 33 percent, delays decreased by 22
percent, and the number of orders missing or needing clarification dropped to zero from 11 percent

DY Juke 14 s 195551980 4 Six Sigma slaiel 8323, A< 15 « Motorola 48,4 o

et Slilee Cpad s QIR 5 G guall A2l sale) CllSS (a3 5k 02 Lsiu HY 53 O 5ale 600 (0 STl Allied Signal/Honeywell o

i) a8 5 jalial) YA A Cuzmiddl (WSS 4Y 5 Amarillo b sl ol Gadiud Six Sigma G e el Gl slall 2éi o

Lall A 11 e i ) (idd) a5 ) dalaldl ) 30 g8iall lllal) axe 5 722 Ay <l il cumiasl 5 <733 ) 779 o

v" Six Sigma and Project Management

Joseph M. Juran stated, “All improvement takes place project by project, and in no other way”*

It's important to select projects carefully and apply higher quality where it makes sense; companies that use Six Sigma do
not always boost their stock values

As Mikel Harry puts it, “I could genetically engineer a Six Sigma goat, but if a rodeo is the marketplace, people are still
going to buy a Four Sigma horse”**

Six Sigma projects must focus on a quality problem or gap between the current and desired performance and not have a
clearly understood problem or a predetermined solution
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v" Six Sigma Projects Use Project Management

The training for Six Sigma includes many project management concepts, tools, and techniques

For example, Six Sigma projects often use business cases, project charters, schedules, budgets, and so on

Six Sigma projects are done in teams; the project manager is often called the team leader, and the sponsor is called the
champion
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v Six Sigma and Statistics

The term sigma means standard deviation

Standard deviation measures how much variation exists in a distribution of data

Standard deviation is a key factor in determining the acceptable number of defective units found in a population

Six Sigma projects strive for no more than 3.4 defects per million opportunities, yet this number is confusing to many
statisticians
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v Six Sigma Uses a Conversion Table

Using a normal curve, if a process is at six sigma, there would be no more than two defective units per billion produced
Six Sigma uses a scoring system that accounts for time, an important factor in determining process variations

Yield represents the number of units handled correctly through the process steps

A defect is any instance where the product or service fails to meet customer requirements

There can be several opportunities to have a defect
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v Figure 8-9. Normal Distribution and Standard Deviation

/‘_68'3%*\
9S5.5%

D9 .7 26 B

->

\
N
/|

\
/

—3C —2CG —1c (3N +1c +2CG +3C
mean

The normal curve

v" Table 8-3: Sigma Conversion Table

SIGMA YIELD DEFECTS PER MILLION
OPPORTUNITIES (DPMO)

1 31.0% 690,000
2 69.2% 308,000
3 93.3% 66,800
4 99.4% 6,210

5 99.97% 230

6 99.99966 % 3.4
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v Six 9s of Quality

o Six 9s of quality is a measure of quality control equal to 1 fault in 1 million opportunities
In the telecommunications industry, it means 99.9999 percent service availability or 30 seconds of down time a year

o This level of quality has also been stated as the target goal for the number of errors in a communications circuit, system
failures, or errors in lines of code
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v' Testing

o Many IT professionals think of testing as a stage that comes near the end of IT product development
o Testing should be done during almost every phase of the IT product development life cycle
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Glosleall L ol 935 latia el 8lim 350 (e Ly Al je JS DA Jlid¥ el o

v Figure 8-10. Testing Tasks in the Software Development Life Cycle
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v" Types of Tests

Unit testing tests each individual component (often a program) to ensure it is as defect-free as possible
Integration testing occurs between unit and system testing to test functionally grouped components

System testing tests the entire system as one entity

User acceptance testing is an independent test performed by end users prior to accepting the delivered system

O O O O

OSY) )38 Cogaall (e JWA il (e 2SS ¢(galiall 585 L Wlle ) as e () 5Sa IS yuiay Baa gl Lsd)
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v" Testing Alone Is Not Enough

Watts S. Humphrey, a renowned expert on software quality, defines a software defect as anything that must be changed

before delivery of the program

Testing does not sufficiently prevent software defects because:

» The number of ways to test a complex system is huge
» Users will continue to invent new ways to use a system that its developers never considered

Humphrey suggests that people rethink the software development process to provide no potential defects when you

enter system testing; developers must be responsible for providing error-free code at each stage of testing

bl it 3 s yuad any o o3 1S el ) 8 e« ) 8308 A ) sedie ud a5« Watts S. Humphrey < s
T Alna sl @ e LS S0 aia Y LAY

Pba@?%)bﬁyd)ﬁ\m\c >
Ososhall 4l ol allas aladin Bapa 3k IS 8 ¢ sardiosdll jalugus >

Ososhall 058y OF cang ¢ LAY pUai Jaa) vie Alaine e e b il Cilima ) gl dlee 8 lail) s o)) il e Humphrey ¢ s
DLEAY) dal je e Als ja JS (A elad) e JA Je ) 5) 385 855 oo Gl pese
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v" Modern Quality Management

Modern quality management: sl sy gall )1
> Requires customer satisfaction eSlanll Lay allaty 3

» Prefers prevention to inspection oandll e A8 N Jiady 3

» Recognizes management responsibility for 3asall e BlaY) A g puay SN B
quality Deming, Juran, S (sl 8o sall ol pua Jadis

Noteworthy quality experts include Deming, Juran,

Crosby, Ishik T hi, and Feigenb
Crosby, Ishikawa, Taguchi, and Feigenbaum rosoy, ishikawa, Tagchl, and reigenbaum

v"Quality Experts

Deming was famous for his work in rebuilding Japan and his 14 Points for Management
Juran wrote the Quality Control Handbook and ten steps to quality improvement
Crosby wrote Quality is Free and suggested that organizations strive for zero defects
Ishikawa developed the concepts of quality circles and fishbone diagrams

Taguchi developed methods for optimizing the process of engineering experimentation
Feigenbaum developed the concept of total quality control

Bl Y £ el g Ll el 3ale ) = alaay Deming g

Basall Gauadl @l shad e 533 5al) 481 e S Juran <X

(DIl sl (o Alla (85 Ll inay) gl il Cilaliiall a2 581 5 4ilase gl 5358l Crosby i€
fishbone Ualais 533 gall il 53 analia [shikawa sk

=gl cuail) e cpuaidl cullul Taguchi sk

ALl B3 gall 48 1 0568 Feigenbaum < h
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v" Malcolm Baldrige Award

o The Malcolm Baldrige National Quality Award 1987 ple i 32,all ik ) Malcolm Baldrige 33l cuuls o
originated in 1987 to recognize companies that have e lle G st e Audliall (e (5 gine i Al QIS HA) G yial
achieved a level of world-class competition through 3 gall 3,03 JA
quality management 1Ky ) @l il santall LY ol et A1l o

o Given by the President of the United States to U.S. Al il b ale S a3
businesses N

s

o Three awards each year in different categories:
o Manufacturing
o Service
o Small business
o Education and health care

Gleadll o
'5‘).._&_54 dLAQi o
Laaall dle Jlly el o

v" 1SO Standards

o 1SO 9000 is a quality system standard that:
o Is athree-part, continuous cycle of planning, controlling, and documenting quality in an organization
o Provides minimum requirements needed for an organization to meet its quality certification standards
o Helps organizations around the world reduce costs and improve customer satisfaction

o See www.iso.org for more information

i) sasall aai Jles 54 1SO 9000 O
Labaiall 53 sadl (3535 8 lagual) cdaladil) (e B jaioe 550 col Jal A 4 o
B3 gall Baled yulea Al A gal Za DU clillaiall e S0Y) 28l Jigy o
e anll Ly (ppuenty CadlSl Q5 e allad) eladl paan 3 Clisall acliy o
Slaglaall (e 3 3 www.iso.org bl o

v"Improving Information Technology Project Quality

o Suggestions for improving quality for IT projects include: tob Lo il glaall Lin o] 935 ay jliia Ba g (pndl i) 8Y1 Jeliiy o
> Establish leadership that promotes quality sagall 3oad Gl saldll el o
> Understand the cost of quality Basall AdlSiagd o
> Focus on organizational influences and S G Jaall 8 8 Jal gall 5 dpadaill <l i) e 8 8 o
workplace factors that affect quality sasall e

: &l | alad Al o
> Follow maturity models 2V galad o

v"  Leadership

o AsJoseph M. Juran said in 1945, “It is most important that top management be quality-minded. In the absence of sincere
manifestation of interest at the top, little will happen below.”*
o Alarge percentage of quality problems are associated with management, not technical issues

SIY) (e 25 50 e alaia ) SIS 1) 43l Lia aalall) Adlle 30 5a I3 Llall 30y (63 ol peall (1" 1945 sle & Joseph M. Juran JB LS o
(i o L o5l 8 sy QS 48 (S0 2508 L
:ﬂgﬁﬂ\\f_\\g'aﬁ\uﬂg}jsSJ\J}]\@BJ#\dSLZAL'JAB):HSMM)S o
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v" The Cost of Quality

o The cost of quality is the cost of conformance plus the cost of nonconformance
» Conformance means delivering products that meet requirements and fitness for use

> Cost of nonconformance means taking responsibility for failures or not meeting quality expectations

o A study reported that software bugs cost the U.S. economy $59.6 billion each year and that one third of the bugs could
be eliminated by an improved testing infrastructure

Llaall aae 4815 ) AiLaY L dilaall 44S5 o Bagadl 4B o
Al 3oL clallaiall b5 Al Gl apnd ies ABUaal) 3
52 saldl Cilad 53 4305 axe 5 il e A gl Jead a3 AQglaal) aae 4GNS 3
Al s IR (e 4ile Ll Sy Abadld G paill Gl Gl 5 cbysin 5 90 ke 59,6 oSy e slaBY) (ol il ) ellaal o 4l o cadily o
obaadd dgadl)

v" Five Cost Categories Related to Quality

Prevention cost: cost of planning and executing a project so it is error-free or within an acceptable error range
Appraisal cost: cost of evaluating processes and their outputs to ensure quality

Internal failure cost: cost incurred to correct an identified defect before the customer receives the product
External failure cost: cost that relates to all errors not detected and corrected before delivery to the customer

O O O O O

Measurement and test equipment costs: capital cost of equipment used to perform prevention and appraisal activities

Jsie o Glai Gaca ol elad¥l e WA () S5 Cumy 5 i) 2aii g Jaudads 4415 4408 o) 4415
53 sall Glasal Leila yaa 5 Cilileal) s 24IS5 - apdil) 48155

ziiall Jaaadl w300l 8 Wagaat a3 il G sanll praseiat) sasSial) 46l 5 A0 Jadl) Adts

Jaanll aliill J8 Lgapnai s LgilLiiS) oy ol i) oUad ) 288, Gla ) 481SH) ;o A Jadl) Al
)] 5 48 1) Al ¢1aY deadiivuall Cilamall ddlan 1) AGS) ;LSRN g Qulll) Cilana IS
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v" Media Snapshot

o A 2007 study by Nucleus Research Inc. estimated that spam management costs U.S. businesses more than $71 billion
annually in lost productivity or $712 per employee

o One e-mail security firm estimated that spam accounts for 95 percent of total e-mail volume worldwide

o In 2008, Reuters reported that spyware and phishing cost consumers $7.1 billion in 2007, up from $2 billion the previous
year

DY bl 71 e ST AS) a1 Sl Calks L ase sall e Jila )l 5,000 of ) 2007 ale Nucleus Researc 48 5 sl dul jn il aiy o
Cala g ISV (Sl Y 52 712 ) dilin Lali] 3 Ly

Alladl elash maan 3 s SV 2 aaa Jlaa) (e Blall 8 95 Jiai Lt se pall e Sl O (5 SV 2 ) (el S8 (gaa) @iy o

Bl ol 3§ Sl 2 a3 2007 dle 8 § Sl 7.1 +dhenll a1 il paentl) IS o Reutters <S5 2008 de b o
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v' Organizational Influences, Workplace Factors, and Quality

Study by DeMarco and Lister showed that organizational issues had a much greater influence on programmer
productivity than the technical environment or programming languages

Programmer productivity varied by a factor of one to ten across organizations, but only by 21 percent within the same
organization

Study found no correlation between productivity and programming language, years of experience, or salary

A dedicated workspace and a quiet work environment were key factors to improving programmer productivity

Lol el ol 4@l Al (e e sl Lalis) e 5S 5ST il L IS Lueplasill Ll of DeMarco and Lister J8 os 4wl s el o
il I o 6 pualdl ol g e yall Aad 5 Aaliy) o Bl ) dga g et Al pall an g o

v'  Expectations and Cultural Differences in Quality
Project managers must understand and manage Aaliad) Claal cilad 55 )3 5 agd moliall g pe ey o
stakeholder expectations ‘e Loagl el gl Galids, o

Expectations also vary by: Adaidll sy »
» Organization’s culture

Ll jaadl Ll

> Geographic regions

v' Maturity Models

Maturity models are frameworks for helping organizations improve their processes and systems
> The Software Quality Function Deployment Model focuses on defining user requirements and planning software
projects
» The Software Engineering Institute’s Capability Maturity Model Integration is a process improvement approach
that provides organizations with the essential elements of effective processes

Leiadail 5 Leililee cpent e lalaiall sacbual JSLa 5 @l jUa) o8 )Y 23l o
Lubail) el ao sliia g padiuall Clillkie a3 e Software Quality Function Deployment zs< S s >
Aladl) llaall i) joaliall cladaiall 5 gy 2 Cililaall Gavns s o Clana sl dsdia agae 8 Al & o) z35as JalSS ) 3>

v' CMMI Levels

CMMI levels, from lowest to highest, are: (o el ) ool e« CMMI clisive o
> Incomplete JaiSa & o
o  Performed a0
°  Managed Sl o
o Defined 2aa4 ;\ ;_UM o
o Quantitatively Managed \-MS J‘-‘-‘: °
u.».a;\ o

o Optimizing
Companies may not get to bid on government projects
unless they have a CMMI Level 3

@gu@)&\@JW\&aMM\ﬁﬁgl&)&ﬂJﬁy e}
CMMI Level 3 e
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v" PMVI’s Maturity Model

PMI released the Organizational Project Management Maturity Model (OPM3) in December 2003
Model is based on market research surveys sent to more than 30,000 project management professionals and
incorporates 180 best practices and more than 2,400 capabilities, outcomes, and key performance indicators

o Addresses standards for excellence in project, program, and portfolio management best practices and explains the
capabilities necessary to achieve those best practices

2003 L 52 (OPM3) Lpashaiill oy jLaall 5 1ol iyl #3508 PMI sdi3e aual

ST il laall Jumil 180 sy g sbisall 5 13) Cpaibadd (e 30 000 cse ST () Al yall (3 guall ilas AloaieaV) il ) ) 23 sl 13 iy
Lol o0V il a5 bl 5 < Hadll (e 2400 (e

Gl jlaall Jumil Gaia) G 31 ol Hadl) = a5 dailaal) 31 5 el all 5 sliiall 3 la) (8 il jlaall Jumbl (8 el e J sl

v" Best Practice

o OPM3 provides the following example to illustrate a best practice, capability, outcome, and key performance indicator:
o Best practice: establish internal project management communities

o Capability: facilitate project management activities

o Qutcome: local initiatives, meaning the organization develops pockets of consensus around areas of special
interest

o Key performance indicator: community addresses local issues

tati N 1o pSisa s daiill g 6 padll 5 el jlaall Juabl praca il U JUl i OPM3 o
& sl 3oy dlals Glaaine oli) 1lu jleal) Jumdl o
& s il 30 dadil jaws 3oAl o
Lala dpanl 13 OVl Do plaall (e g sk Aadaiall o) ey ddaall @l palal) sl o
Alaall acinall Llad dallae Jlity 1oty oY) d5e o

v Using Software to Assist in Project Quality Management

Spreadsheet and charting software helps create Pareto diagrams, fishbone diagrams, and so on
Statistical software packages help perform statistical analysis
Specialized software products help manage Six Sigma projects or create quality control charts

O O O O

Project management software helps create Gantt charts and other tools to help plan and track work related to quality
management

\a e 5 Pareto diagrams, fishbone diagrams <L) e aclu Spreadsheet and charting z<t »

sl dilaill o) ja) 3 Ailan ) zal ) o s acluy

3352l 4l ye Cillalada oL Sl Six Sigma g bie 513 (& dacadiall Glne il Ciladic selos

83 52l 3ok dalaiall JlacY) i 5 Jaslads L sacluall il 531 (e by 5 Gantt @ilakhias L) e a )Ll 3513 geli 3 2ol
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THE END OF CHAPTER 8.
GOOD LUCK @,
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