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Understanding  the  intricacies  of  capital  cost  estimating  is  essential  for  successful  project
planning and execution in engineering,  construction,  and industrial  sectors. The Institution of
Chemical Engineers (ICHEME) provides comprehensive guidelines and best practices to ensure
accurate,  reliable,  and  consistent  cost  estimates.  This  guide  aims to  walk  you  through the
fundamentals  of  the  ICHEME  approach  to  capital  cost  estimating,  covering  key  concepts,
methodologies, and practical tips to enhance your estimating skills. --- Introduction to Capital Cost
Estimating Capital cost estimating involves predicting the total expenditure necessary to design,
procure, construct, and commission a project before it becomes operational. Accurate estimates
are vital for securing funding, budgeting, and project planning. They help stakeholders understand
financial feasibility, mitigate risks, and set realistic expectations. Why is capital cost estimating
important? -  Facilitates informed decision-making - Assists in project budgeting and financial
planning -  Supports risk management -  Enhances project control  and scope management ---
Overview of ICHEME’s Approach to Cost Estimation The ICHEME provides a structured framework
for  estimating  capital  costs,  emphasizing  accuracy,  transparency,  and  consistency.  Their
approach aligns with  industry  best  practices and international  standards such as the AACE
International and ISO guidelines. Key principles of ICHEME’s methodology include: - Systematic
data  collection  and  analysis  -  Use  of  reliable  cost  databases  -  Clear  documentation  of
assumptions  and  methodologies  -  Regular  updates  and  revisions  as  project  details  evolve
ICHEME’s  approach  is  applicable  across  various  project  types,  including  chemical  plants,
refineries,  and  other  process  industries.  ---  Stages  of  Capital  Cost  Estimating  According  to
ICHEME Capital cost estimating is typically performed in multiple stages, each with varying levels
of detail and accuracy. 1. Conceptual or Feasibility Estimate - Performed during the early project
phases - Based on minimal data, often using analogous or parametric methods - Accuracy range:
-30% to +50% - Purpose: Assess project viability and rough budgeting 2 2. Preliminary or Budget
Estimate - Developed once more project details are available - Incorporates more refined data,
including process flow diagrams and equipment lists - Accuracy range: -15% to +30% - Purpose:
Establish project scope, initial budgets, and funding approval 3. Detailed or Definitive Estimate -
Prepared during the engineering design phase - Uses detailed engineering data, vendor quotes,
and detailed cost databases - Accuracy range: -10% to +15% - Purpose: Finalize budgets and
support procurement and construction planning 4. Final or Tender Estimate - Prepared for bidding
and contractual purposes - Incorporates all final design details - Accuracy range: -5% to +10% -
Purpose: Contract award and project execution --- Methodologies for Cost Estimation in ICHEME
Framework ICHEME endorses several estimation techniques, each suited for different project
stages and data availability. 1. Analogous Estimating - Uses historical data from similar past
projects - Suitable for early-stage estimates - Quick and cost-effective - Limitations: Less accurate
due to differences in project specifics 2. Parametric Estimating - Employs statistical relationships
between project parameters and costs - Examples: cost per unit of capacity, per unit of equipment
- Uses models derived from historical data - Suitable for conceptual and preliminary estimates 3.
Bottom-up Estimating -  Detailed estimation based on individual  components  and activities  -
Involves estimating costs for each item and aggregating - Most accurate but time-consuming -
Used in detailed design phases 4. Class Estimating - Categorizes estimates into classes based on
project scope and data quality - ICHEME aligns estimates with established classes to ensure
consistency ---  3 Cost Components in ICHEME’s Capital  Cost Estimating Effective estimating
considers all relevant cost components, typically grouped into direct and indirect costs. Direct
Costs  -  Equipment  procurement  -  Materials  and  consumables  -  Labor  (construction  and
commissioning)  -  Construction  services  -  Process  licenses  and  permits  Indirect  Costs  -
Engineering and project management - Overheads and administrative expenses - Contingencies
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and risk allowances - Financing costs Additional Cost Elements - Inflation adjustments - Currency
fluctuations - Taxes and duties - Environmental and safety considerations ---  Cost Estimating
Databases and Data Sources Reliable  data is  the backbone of  accurate  estimates.  ICHEME
emphasizes the use of comprehensive and up-to-date databases. Common data sources include:
- Industry- standard cost databases (e.g., RSMeans, IChemE’s own databases) - Vendor quotes
and proposals  -  Historical  project  data  -  Published cost  indices and inflation rates -  Expert
judgment and benchmarking Regularly  updating data ensures estimates remain relevant and
reliable. --- Contingency and Risk Management in Cost Estimating Uncertainties are inherent in
project  estimating.  ICHEME advocates for  explicit  inclusion of  contingencies  to  account  for
unforeseen  costs.  Best  practices  include:  -  Risk  identification  workshops  -  Quantitative  risk
analysis  (Monte  Carlo  simulations,  sensitivity  analysis)  -  Assigning  contingency  percentages
based on project complexity and stage - Documenting assumptions and risk mitigation strategies
Proper risk management enhances confidence in the estimates and supports decision-making. ---
Documentation and Reporting of  Cost  Estimates Clear  documentation ensures transparency,
facilitates review, and supports future updates. Key documentation elements: - Scope of work and
basis of estimate - Data sources and assumptions - Methodologies employed - Cost breakdown
and summary sheets -  Revision history and approval signatures Regular reporting throughout
project  4  phases  helps  track  changes  and  maintain  stakeholder  confidence.  ---  Common
Challenges and Best Practices in ICHEME Cost Estimating Challenges:  -  Data inadequacy or
outdated information - Scope creep and change management - Inflation and currency fluctuations
- Estimating at early project stages with limited data Best practices: - Use multiple estimating
techniques for cross-validation - Maintain a well-organized cost database - Engage experienced
estimators  and  project  teams  -  Continuously  update  estimates  as  project  details  evolve  -
Incorporate contingency and risk allowances prudently ---  Conclusion The ICHEME’s guide to
capital cost estimating provides a comprehensive framework for producing accurate, consistent,
and  transparent  project  estimates.  By  following  structured  stages,  employing  suitable
methodologies, utilizing reliable data sources, and managing risks effectively, project teams can
significantly improve their estimating confidence and project success rates. Whether you are at
the conceptual phase or finalizing project budgets, adhering to ICHEME’s principles ensures that
your  estimates are robust,  justifiable,  and aligned with industry  best  practices.  ---  Additional
Resources  -  ICHEME’s  Cost  Estimating  Guidelines  and  Standards  -  Industry-standard  cost
databases - Training courses on project estimating and risk management - Software tools for cost
estimation and analysis --- By mastering the principles outlined in this guide, professionals can
enhance their capabilities in capital cost estimating, ultimately leading to more successful project
outcomes and optimized investment  decisions.  QuestionAnswer  What  is  the purpose of  the
Icheme Guide to Capital Cost Estimating? The Icheme Guide to Capital Cost Estimating provides
standardized methodologies and best practices to accurately estimate the capital costs involved
in engineering and construction projects, ensuring consistency and reliability in project budgeting.
How does the Icheme guide assist in early project planning? It offers comprehensive techniques
for preliminary and feasibility cost estimates, helping project teams make informed decisions
during the early phases by providing realistic cost ranges and risk assessments. What are the key
components covered in the Icheme capital cost estimating process? The guide covers scope
definition,  estimating  methods,  cost  breakdown  structures,  contingency  planning,  escalation
factors, and risk analysis to ensure a thorough and transparent estimation process. 5 How can
organizations  ensure  accuracy  when  using  the  Icheme  estimating  guidelines?  By  following
standardized procedures, leveraging historical data, applying appropriate estimating techniques,
and regularly updating cost databases, organizations can enhance the accuracy and reliability of
their estimates. Why is it important to update cost estimates according to the Icheme standards
throughout  a  project's  lifecycle?  Updating  estimates  ensures  they  reflect  current  market
conditions, project scope changes, and risk factors, which helps in maintaining budget control and
making informed decisions from conception to completion. Guide to Capital  Cost Estimating
ICHEME: A Comprehensive Approach for Accurate Project Budgeting In the world of engineering,
construction, and project management, capital cost estimating ICHEME (Institution of Chemical
Engineers' methodology) stands out as a critical process for accurately forecasting the financial
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investment required for large-scale projects. Whether you're developing a new chemical plant,
energy facility,  or  infrastructure project,  understanding how to reliably estimate capital  costs
ensures financial feasibility, informs decision-making, and secures stakeholder confidence. This
guide aims to provide a detailed overview of the key principles, methodologies, and best practices
associated  with  capital  cost  estimating  as  outlined  by  ICHEME  standards,  empowering
professionals to develop robust, transparent, and defendable estimates. --- What is Capital Cost
Estimating? Capital cost estimating involves predicting the total expenditure necessary to design,
procure,  construct,  and commission a project.  Unlike operational costs,  which cover ongoing
expenses, capital costs are upfront investments that determine the project's economic viability.
Accurate estimation is fundamental to securing funding, planning project timelines, and managing
risks.  ---  The Importance of  ICHEME Methodology in  Cost  Estimation ICHEME (Institution of
Chemical  Engineers)  provides industry-recognized guidelines to  standardize and improve the
accuracy of capital cost estimates. Their methodology emphasizes systematic approaches, data-
driven  techniques,  and  thorough  risk  analysis.  Adhering  to  ICHEME  standards  ensures  that
estimates are: - Reliable: Based on sound data and proven techniques. - Consistent: Following
standardized procedures across projects. - Transparent: Clearly documented assumptions and
methodologies. - Defendable: Justifiable to stakeholders and auditors. --- Key Phases of Capital
Cost Estimating According to ICHEME 1. Conceptual Estimating 2. Preliminary (Approximate)
Estimating 3. Detailed Estimating 4. Final Cost Estimate and Review Each phase builds upon the
previous, increasing in accuracy and detail. --- 1. Conceptual Estimating Objective: Provide a rough
order  of  magnitude  (ROM)  to  support  early  decision-making.  Approach:  -  Use  top-down
techniques. - Rely on benchmark data, such as cost per unit of capacity (e.g., $/ton, $/barrel). -
Incorporate  less  detailed  data,  such  as  plant  size,  process  type,  and  location.  Tools  and
Techniques:  -  Analogy-Based Estimating:  Comparing  with  similar  past  projects.  -  Parametric
Models: Mathematical Guide To Capital Cost Estimating Icheme 6 relationships derived from
historical  data.  -  Expert  Judgment:  Consulting experienced professionals.  Challenges:  -  High
uncertainty  due  to  limited  data.  -  Wide  cost  ranges;  estimates  may vary  by  ±30-50%.  ---  2.
Preliminary (Approximate) Estimating Objective: Narrow down cost estimates to support project
screening and feasibility studies. Approach: - Use semi-detailed estimates based on process flow
diagrams and basic engineering data. - Develop cost models incorporating design parameters.
Tools and Techniques: - Factor-based methods: Applying factors to equipment costs or project
scope. - Cost estimating relationships (CERs): Empirical formulas linking project parameters to
costs. Considerations: - Include contingencies for uncertainties. - Incorporate location factors and
inflation  adjustments.  ---  3.  Detailed  Estimating Objective:  Achieve high accuracy  to  support
procurement and detailed engineering. Approach: - Utilize bottom-up estimation, breaking down
each element of the project. -  Develop quantity take-offs and unit cost databases. Tools and
Techniques: - Engineering Bills of Materials: Detailed listing of all components. - Vendor Quotes:
Market prices for equipment and materials. - Labor and Construction Cost Data: Based on local
rates and productivity factors. Best Practices: - Regularly update estimates as design progresses.
- Document all assumptions, sources, and methodologies. --- 4. Final Cost Estimation and Review
Objective: Confirm the project budget before financial commitments. Approach: - Incorporate all
cost elements, including contingencies, escalation, and overheads. - Conduct cost reviews with
stakeholders. -  Perform value engineering to optimize costs without compromising quality. ---
Components of Capital Cost Estimating Understanding the different elements that contribute to
total capital costs is vital. They typically include: - Process Equipment Costs: Reactors, distillation
columns, heat exchangers. -  Civil  and Structural  Costs:  Foundations,  buildings,  foundations. -
Electrical & Instrumentation: Power supply, control systems. - Piping & Mechanical Works: Piping,
valves,  pumps.  -  Construction  &  Installation:  Labor,  scaffolding,  site  management.  -  Project
Management  &  Engineering:  Design,  supervision,  commissioning.  -  Indirect  Costs:  Permits,
insurance,  safety  measures.  -  Contingency  &  Escalation:  Unforeseen  expenses  and  inflation
adjustments. --- Cost Estimating Tools and Data Sources Accurate cost estimation relies on high-
quality  data  and appropriate  tools:  -  Cost  Databases:  Sourced from industry  databases like
IChemE's Cost Data, AspenTech, or proprietary sources. - Cost Indexes: For inflation adjustments,
such as Chemical Engineering Plant Cost Index (CEPCI). - Software Applications: Cost estimation
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tools like Primavera, Aspen Capital Cost Estimator, or custom spreadsheets. --- Best Practices for
Capital  Cost  Estimating  -  Use  Multiple  Estimation  Methods:  Cross-validate  estimates  with
different approaches. - Maintain a Cost Database: Regularly update with recent project data. -
Involve  Experienced  Estimators:  Leverage  expertise  to  interpret  data  and  assumptions.  -
Document  Assumptions  and Methodologies:  Ensures  transparency  and facilitates  updates.  -
Perform Sensitivity and Risk Analyses: Understand how uncertainties impact costs. - Incorporate
Contingency Guide To Capital Cost Estimating Icheme 7 Appropriately: Based on project stage
and risk profile.  ---  Challenges and Pitfalls in Cost Estimating -  Data Quality and Availability:
Outdated or inaccurate data can lead to significant errors. - Scope Changes: Design modifications
can alter cost estimates significantly. - Market Fluctuations: Prices for materials and labor may
vary  unpredictably.  -  Underestimating  Risks:  Overlooking  potential  issues  can  cause  budget
overruns. - Overconfidence in Estimates: Failing to include sufficient contingencies. --- Conclusion:
Embracing  a  Systematic  Approach  Mastering  capital  cost  estimating  ICHEME  methodology
requires a blend of technical knowledge, disciplined data management, and strategic planning. By
following structured phases—from conceptual  to detailed estimates—and leveraging industry-
standard  tools  and  data  sources,  professionals  can  develop  reliable  budgets  that  support
decision-making, minimize risks, and ensure project success. Remember, continuous refinement,
documentation, and stakeholder engagement are key to producing estimates that stand up to
scrutiny and adapt to evolving project realities. --- Final Tips for Success - Start early and refine
estimates as project details become clearer. -  Use historical data to inform assumptions but
adjust  for  current  market  conditions.  -  Engage  multidisciplinary  teams  to  capture  different
perspectives. - Keep thorough records for transparency and future reference. - Always include
contingency and consider potential risks upfront. By integrating these principles into your project
planning and execution, you'll be well-equipped to produce accurate, defendable, and actionable
capital cost estimates aligned with ICHEME standards. capital cost estimating, IChemE, project
cost estimation, engineering economics, cost estimation techniques, project budgeting, industrial
engineering, cost analysis, project planning, engineering cost management
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Right here, we have countless books Guide To Capital Cost Estimating Icheme and collections to
check out. We additionally come up with the money for variant types and in addition to type of the
books to browse. The okay book, fiction, history, novel, scientific research, as competently as
various additional sorts of books are readily affable here. As this Guide To Capital Cost Estimating
Icheme, it ends occurring bodily one of the favored ebook Guide To Capital Cost Estimating
Icheme collections that we have. This is why you remain in the best website to look the incredible
book to have.

How do I know which eBook platform is the best for me? Finding the best eBook platform depends on your1.
reading preferences and device compatibility. Research different platforms, read user reviews, and explore
their features before making a choice.

Are free eBooks of good quality? Yes, many reputable platforms offer high-quality free eBooks, including2.
classics and public domain works. However, make sure to verify the source to ensure the eBook credibility.

Can I read eBooks without an eReader? Absolutely! Most eBook platforms offer webbased readers or mobile3.
apps that allow you to read eBooks on your computer, tablet, or smartphone.

How do I avoid digital eye strain while reading eBooks? To prevent digital eye strain, take regular breaks,4.
adjust the font size and background color, and ensure proper lighting while reading eBooks.

What the advantage of interactive eBooks? Interactive eBooks incorporate multimedia elements, quizzes,5.
and activities, enhancing the reader engagement and providing a more immersive learning experience.

Guide To Capital Cost Estimating Icheme is one of the best book in our library for free trial. We provide copy6.
of Guide To Capital Cost Estimating Icheme in digital format, so the resources that you find are reliable.
There are also many Ebooks of related with Guide To Capital Cost Estimating Icheme.

Where to download Guide To Capital Cost Estimating Icheme online for free? Are you looking for Guide To7.
Capital Cost Estimating Icheme PDF? This is definitely going to save you time and cash in something you
should think about. If you trying to find then search around for online. Without a doubt there are numerous
these available and many of them have the freedom. However without doubt you receive whatever you
purchase. An alternate way to get ideas is always to check another Guide To Capital Cost Estimating Icheme.
This method for see exactly what may be included and adopt these ideas to your book. This site will almost
certainly help you save time and effort, money and stress. If you are looking for free books then you really
should consider finding to assist you try this.

Several of Guide To Capital Cost Estimating Icheme are for sale to free while some are payable. If you arent8.
sure if the books you would like to download works with for usage along with your computer, it is possible to
download free trials. The free guides make it easy for someone to free access online library for download
books to your device. You can get free download on free trial for lots of books categories.

Our library is the biggest of these that have literally hundreds of thousands of different products categories9.
represented. You will also see that there are specific sites catered to different product types or categories,
brands or niches related with Guide To Capital Cost Estimating Icheme. So depending on what exactly you
are searching, you will be able to choose e books to suit your own need.

Need to access completely for Campbell Biology Seventh Edition book? Access Ebook without any digging.10.
And by having access to our ebook online or by storing it on your computer, you have convenient answers
with Guide To Capital Cost Estimating Icheme To get started finding Guide To Capital Cost Estimating
Icheme, you are right to find our website which has a comprehensive collection of books online. Our library is
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the biggest of these that have literally hundreds of thousands of different products represented. You will also
see that there are specific sites catered to different categories or niches related with Guide To Capital Cost
Estimating Icheme So depending on what exactly you are searching, you will be able tochoose ebook to suit
your own need.

Thank you for reading Guide To Capital Cost Estimating Icheme. Maybe you have knowledge that, people11.
have search numerous times for their favorite readings like this Guide To Capital Cost Estimating Icheme,
but end up in harmful downloads.

Rather than reading a good book with a cup of coffee in the afternoon, instead they juggled with some12.
harmful bugs inside their laptop.

Guide To Capital Cost Estimating Icheme is available in our book collection an online access to it is set as13.
public so you can download it instantly. Our digital library spans in multiple locations, allowing you to get the
most less latency time to download any of our books like this one. Merely said, Guide To Capital Cost
Estimating Icheme is universally compatible with any devices to read.

Greetings to rockymountainposters.com, your stop for a extensive range of Guide To Capital Cost
Estimating Icheme PDF eBooks. We are passionate about making the world of literature reachable
to all, and our platform is designed to provide you with a effortless and pleasant for title eBook
getting experience.

At rockymountainposters.com, our aim is simple: to democratize information and encourage a
passion for reading Guide To Capital Cost Estimating Icheme. We are of the opinion that everyone
should have entry to Systems Analysis And Planning Elias M Awad eBooks, encompassing
different genres, topics, and interests. By supplying Guide To Capital Cost Estimating Icheme and
a wide-ranging collection of PDF eBooks, we endeavor to strengthen readers to investigate, learn,
and engross themselves in the world of books.

In the wide realm of digital literature, uncovering Systems Analysis And Design Elias M Awad
sanctuary that delivers on both content and user experience is similar to stumbling upon a hidden
treasure. Step into rockymountainposters.com, Guide To Capital Cost Estimating Icheme PDF
eBook download haven that invites readers into a realm of literary marvels. In this Guide To
Capital Cost Estimating Icheme assessment, we will explore the intricacies of the platform,
examining its features, content variety, user interface, and the overall reading experience it
pledges.

At the center of rockymountainposters.com lies a varied collection that spans genres, serving the
voracious appetite of every reader. From classic novels that have endured the test of time to
contemporary page-turners, the library throbs with vitality. The Systems Analysis And Design Elias
M Awad of content is apparent, presenting a dynamic array of PDF eBooks that oscillate between
profound narratives and quick literary getaways.

One of the defining features of Systems Analysis And Design Elias M Awad is the coordination of
genres, forming a symphony of reading choices. As you navigate through the Systems Analysis
And Design Elias M Awad, you will encounter the complexity of options — from the structured
complexity of science fiction to the rhythmic simplicity of romance. This variety ensures that
every reader, regardless of their literary taste, finds Guide To Capital Cost Estimating Icheme
within the digital shelves.

In the world of digital literature, burstiness is not just about variety but also the joy of discovery.
Guide To Capital Cost Estimating Icheme excels in this dance of discoveries. Regular updates
ensure that the content landscape is ever-changing, introducing readers to new authors, genres,
and perspectives. The unexpected flow of literary treasures mirrors the burstiness that defines
human expression.

An aesthetically pleasing and user-friendly interface serves as the canvas upon which Guide To
Capital Cost Estimating Icheme illustrates its literary masterpiece. The website's design is a
showcase of the thoughtful curation of content, offering an experience that is both visually
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appealing and functionally intuitive. The bursts of color and images harmonize with the intricacy
of literary choices, creating a seamless journey for every visitor.

The download process on Guide To Capital Cost Estimating Icheme is a concert of efficiency. The
user is acknowledged with a straightforward pathway to their chosen eBook. The burstiness in the
download speed guarantees that the literary delight is almost instantaneous. This seamless
process aligns with the human desire for fast and uncomplicated access to the treasures held
within the digital library.

A crucial aspect that distinguishes rockymountainposters.com is its commitment to responsible
eBook distribution. The platform strictly adheres to copyright laws, ensuring that every download
Systems Analysis And Design Elias M Awad is a legal and ethical endeavor. This commitment
adds a layer of ethical complexity, resonating with the conscientious reader who appreciates the
integrity of literary creation.

rockymountainposters.com doesn't just offer Systems Analysis And Design Elias M Awad; it
cultivates a community of readers. The platform offers space for users to connect, share their
literary explorations, and recommend hidden gems. This interactivity infuses a burst of social
connection to the reading experience, raising it beyond a solitary pursuit.

In the grand tapestry of digital literature, rockymountainposters.com stands as a dynamic thread
that incorporates complexity and burstiness into the reading journey. From the nuanced dance of
genres to the rapid strokes of the download process, every aspect resonates with the changing
nature of human expression. It's not just a Systems Analysis And Design Elias M Awad eBook
download website; it's a digital oasis where literature thrives, and readers embark on a journey
filled with enjoyable surprises.

We take joy in selecting an extensive library of Systems Analysis And Design Elias M Awad PDF
eBooks, thoughtfully chosen to satisfy to a broad audience. Whether you're a fan of classic
literature, contemporary fiction, or specialized non-fiction, you'll discover something that captures
your imagination.

Navigating our website is a cinch. We've crafted the user interface with you in mind, ensuring that
you can effortlessly discover Systems Analysis And Design Elias M Awad and retrieve Systems
Analysis And Design Elias M Awad eBooks. Our search and categorization features are easy to
use, making it straightforward for you to discover Systems Analysis And Design Elias M Awad.

rockymountainposters.com is devoted to upholding legal and ethical standards in the world of
digital literature. We prioritize the distribution of Guide To Capital Cost Estimating Icheme that are
either in the public domain, licensed for free distribution, or provided by authors and publishers
with the right to share their work. We actively dissuade the distribution of copyrighted material
without proper authorization.

Quality: Each eBook in our selection is carefully vetted to ensure a high standard of quality. We
intend for your reading experience to be pleasant and free of formatting issues.

Variety: We consistently update our library to bring you the most recent releases, timeless
classics, and hidden gems across fields. There's always a little something new to discover.

Community Engagement: We value our community of readers. Interact with us on social media,
share your favorite reads, and become in a growing community dedicated about literature.

Regardless of whether you're a enthusiastic reader, a student seeking study materials, or an
individual venturing into the world of eBooks for the very first time, rockymountainposters.com is
here to cater to Systems Analysis And Design Elias M Awad. Accompany us on this reading
adventure, and let the pages of our eBooks to take you to new realms, concepts, and experiences.
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We comprehend the excitement of finding something novel. That's why we consistently update
our library, making sure you have access to Systems Analysis And Design Elias M Awad,
acclaimed authors, and concealed literary treasures. On each visit, anticipate fresh opportunities
for your perusing Guide To Capital Cost Estimating Icheme.

Appreciation for selecting rockymountainposters.com as your dependable origin for PDF eBook
downloads. Happy perusal of Systems Analysis And Design Elias M Awad
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