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Computer Architecture A Quantitative Approach Solution Conquering Computer Architecture A
Quantitative  Approach  to  Solutions  Are  you  struggling  with  the  complexities  of  computer
architecture Do quantitative analyses leave you feeling lost in a sea of equations and performance
metrics  Youre  not  alone  Many  students  and  professionals  find  the  quantitative  aspects  of
computer  architecture  challenging  hindering  their  ability  to  design  analyze  and  optimize
highperformance systems This post tackles this headon providing a practical problemsolution
approach  to  mastering  the  quantitative  side  of  computer  architecture  backed  by  uptodate
research and industry  insights  The Problem Bridging the Gap Between Theory  and Practice
Traditional computer architecture textbooks often present concepts in a theoretical vacuum While
foundational understanding is vital the real challenge lies in applying this knowledge to solve
realworld  problems Students  and professionals  frequently  grapple  with  Interpreting  complex
performance metrics CPI IPC MIPS FLOPS the sheer volume of performance metrics can be
overwhelming  Understanding  their  interrelationships  and  using  them  effectively  for  system
analysis is crucial  but often lacking in practical  application Modeling and simulating system
behavior  Accurately  predicting  performance  before  physical  implementation  requires  robust
modeling techniques Learning and applying these techniques effectively can be a significant
hurdle  Optimizing  for  specific  workloads  Different  applications  have  different  performance
bottlenecks  Identifying  these  bottlenecks  and  developing  targeted  optimization  strategies
necessitates  a  strong  quantitative  understanding  Understanding  the  impact  of  architectural
choices Decisions regarding cache sizes pipeline stages memory organization and instruction set
architecture directly influence performance Quantifying these impacts is vital for making informed
design choices Staying current with evolving trends The field of computer architecture is rapidly
evolving with advancements in multicore processors GPUs specialized accelerators like FPGAs
and ASICs and emerging memory technologies constantly impacting performance analysis 2 The
Solution  A  Quantitative  Approach  to  Problem  Solving  Adopting  a  quantitative  approach  is
essential to overcome these challenges This involves 1 Mastering Fundamental Metrics Begin by
thoroughly understanding the meaning and interrelationships of key performance metrics Practice
calculating CPI Cycles Per Instruction IPC Instructions Per Cycle MIPS Millions of Instructions Per
Second and FLOPS FloatingPoint  Operations Per  Second for  various scenarios Utilize online
resources and simulators to gain handson experience 2 Utilizing Performance Modeling Tools
Familiarize yourself with performance modeling tools like gem5 SimpleScalar or other specialized
simulators These tools allow you to simulate the behavior of different architectures and evaluate
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the impact of various design choices Learning to effectively use these tools is invaluable for
practical problemsolving Recent research highlights the increasing sophistication of these tools
enabling  more  accurate  predictions  of  energy  consumption  and  performance  in  modern
heterogeneous systems See Insert relevant research paper citation on performance modeling
tools 3 Analyzing Performance Bottlenecks Learn to use profiling tools to identify performance
bottlenecks in existing systems This involves understanding cache misses branch prediction
penalties memory access latencies and other factors that limit performance Tools like perf and
VTune Amplifier are excellent starting points for this type of analysis This aligns with industry
best practices where identifying and optimizing bottlenecks is a cornerstone of high performance
computing 4 Applying Optimization Techniques Once bottlenecks are identified learn to apply
optimization techniques such as loop unrolling instruction scheduling data prefetching and cache
optimization strategies Quantify the impact of these optimizations using performance modeling
tools  to  validate  their  effectiveness  Industry  experts  emphasize  the  importance  of  iterative
optimization where continuous profiling and refinement are crucial for maximizing performance
See Insert relevant blog postarticle from a respected computer architecture expert 5 Staying
UptoDate with Research The field of computer architecture is constantly evolving Stay abreast of
the latest research through conferences like MICRO ISCA and HPCA and publications like the IEEE
Transactions  on  Computers  This  will  help  you  understand emerging  trends  and adapt  your
quantitative analysis skills to new technologies and architectural paradigms For example current
research  focuses  heavily  on  the  energy  efficiency  of  architectures  which  necessitates
incorporating power consumption into performance modeling 3 Conclusion Quantitative Mastery
for  Architectural  Excellence  Successfully  navigating  the  quantitative  aspects  of  computer
architecture requires a dedicated and structured approach By mastering fundamental metrics
utilizing performance modeling tools analyzing bottlenecks applying optimization techniques and
staying current with research you can develop the expertise to design analyze and optimize high
performance  systems  This  proficiency  translates  directly  into  valuable  skills  for  careers  in
hardware  design  software  optimization  and  highperformance  computing  Frequently  Asked
Questions FAQs 1 Q What are the best resources for learning quantitative computer architecture A
Besides textbooks explore online courses on platforms like Coursera edX and Udacity Look for
courses focusing on performance analysis and modeling Also explore research papers and online
tutorials  on specific  tools  like gem5 and SimpleScalar  2  Q How can I  improve my skills  in
performance modeling A Start with simple models and gradually increase complexity Practice
using different performance modeling tools and compare their results Focus on understanding
the underlying assumptions and limitations of each model 3 Q What are some common pitfalls to
avoid  when  conducting  quantitative  analysis  A  Be  wary  of  oversimplifying  models  Ensure
accurate measurement and data collection Validate your findings through multiple methods and
consider  the  influence of  external  factors  on performance 4  Q How relevant  is  quantitative
computer architecture in todays industry A Extremely relevant Companies are constantly striving
for higher performance and lower energy consumption Expertise in quantitative analysis is crucial
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for  designing  efficient  and  powerful  systems  5  Q  Where  can  I  find  realworld  datasets  for
practicing performance analysis A Explore publicly available benchmark suites like SPEC CPU
PARSEC  and  other  specialized  benchmarks  for  different  domains  like  machine  learning  or
scientific computing Many research papers also provide access to their  datasets By actively
engaging with these resources and adopting a structured approach you can confidently tackle the
quantitative challenges of computer architecture and unlock your potential in this exciting field 4
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the computing world is in the middle of a revolution mobile clients and cloud computing have
emerged as the dominant paradigms driving programming and hardware innovation this book
focuses on the shift  exploring the ways in  which software and technology in  the cloud are
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accessed by cell phones tablets laptops and more

the era of seemingly unlimited growth in processor performance is over single chip architectures
can no longer overcome the performance limitations imposed by the power they consume and the
heat they generate today intel and other semiconductor firms are abandoning the single fast
processor  model  in  favor  of  multi  core  microprocessors  chips  that  combine  two  or  more
processors in a single package in the fourth edition of computer architecture the authors focus on
this historic shift increasing their coverage of multiprocessors and exploring the most effective
ways  of  achieving  parallelism  as  the  key  to  unlocking  the  power  of  multiple  processor
architectures additionally the new edition has expanded and updated coverage of design topics
beyond processor performance including power reliability availability and dependability cd system
requirements pdf viewer the cd material includes pdf documents that you can read with a pdf
viewer  such  as  adobe  acrobat  or  adobe  reader  recent  versions  of  adobe  reader  for  some
platforms are included on the cd html browser the navigation framework on this cd is delivered in
html and javascript it is recommended that you install the latest version of your favorite html
browser to view this cd the content has been verified under windows xp with the following
browsers internet explorer 6 0 firefox 1 5 under mac os x panther with the following browsers
internet explorer 5 2 firefox 1 0 6 safari 1 3 and under mandriva linux 2006 with the following
browsers firefox 1 0 6 konqueror 3 4 2 mozilla 1 7 11 the content is designed to be viewed in a
browser window that is at least 720 pixels wide you may find the content does not display well if
your display is not set to at least 1024x768 pixel resolution operating system this cd can be used
under any operating system that includes an html browser and a pdf viewer this includes windows
mac os and most linux and unix systems increased coverage on achieving parallelism with
multiprocessors  case  studies  of  latest  technology  from  industry  including  the  sun  niagara
multiprocessor amd opteron and pentium 4 three review appendices included in  the printed
volume review the basic and intermediate principles the main text relies upon eight reference
appendices collected on the cd cover a range of topics including specific architectures embedded
systems application specific processors some guest authored by subject experts

computer  architecture  a  quantitative  approach  has  been  considered  essential  reading  by
instructors students and practitioners of computer design for nearly 30 years the seventh edition
of this classic textbook from john hennessy and david patterson w winner of a 2019 textbook
excellence award texty from the textbook and academic authors association each chapter follows
a consistent framework explanation of the ideas in each chapter a crosscutting issues section
which presents how the concepts covered in one chapter connect with those given in other
chapters a putting it all together section that links these concepts by discussing how they are
applied in real  machine and detailed examples of misunderstandings and architectural  traps
commonly encountered by developers and architects includes putting it all together sections near
the  end  of  every  chapter  providing  real  world  technology  examples  that  demonstrate  the
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principles covered in each chapter covers new developments in gpu and cpu architectures as well
as domain specific architectures features more comprehensive coverage of systems on chip and
heterogeneity

this best selling title considered for over a decade to be essential  reading for every serious
student and practitioner of computer design has been updated throughout to address the most
important trends facing computer designers today in this edition the authors bring their trademark
method of quantitative analysis not only to high performance desktop machine design but also to
the design of embedded and server systems they have illustrated their principles with designs
from all three of these domains including examples from consumer electronics multimedia and
web technologies and high performance computing the book retains its highly rated features
fallacies and pitfalls which share the hard won lessons of real designers historical perspectives
which provide a deeper look at computer design history putting it all together which present a
design example that illustrates the principles of the chapter worked examples which challenge the
reader to apply the concepts theories and methods in smaller scale problems and cross cutting
issues which show how the ideas covered in one chapter interact with those presented in others
in addition a new feature another view presents brief design examples in one of the three domains
other than the one chosen for putting it all together the authors present a new organization of the
material as well reducing the overlap with their other text computer organization and design a
hardware software approach 2 e and offering more in depth treatment of advanced topics in
multithreading instruction level parallelism vliw architectures memory hierarchies storage devices
and network technologies also new to this edition is the adoption of the mips 64 as the instruction
set architecture in addition to several online appendixes two new appendixes will be printed in the
book one contains a complete review of the basic concepts of pipelining the other provides
solutions a selection of  the exercises both will  be invaluable to the student or  professional
learning  on  her  own  or  in  the  classroom  hennessy  and  patterson  continue  to  focus  on
fundamental techniques for designing real machines and for maximizing their cost performance
presents state of the art design examples including ia 64 architecture and its first implementation
the itanium pipeline designs for pentium iii and pentium iv the cluster that runs the google search
engine emc storage systems and their performance sony playstation 2 infiniband a new storage
area  and  system  area  network  sunfire  6800  multiprocessor  server  and  its  processor  the
ultrasparc iii  trimedia tm32 media processor  and the transmeta crusoe processor  examines
quantitative performance analysis in the commercial server market and the embedded market as
well as the traditional desktop market updates all the examples and figures with the most recent
benchmarks such as spec 2000 expands coverage of instruction sets to include descriptions of
digital signal processors media processors and multimedia extensions to desktop processors
analyzes capacity cost and performance of disks over two decades surveys the role of clusters in
scientific  computing  and  commercial  computing  presents  a  survey  taxonomy  and  the
benchmarks of errors and failures in computer systems presents detailed descriptions of the
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design  of  storage  systems  and  of  clusters  surveys  memory  hierarchies  in  modern
microprocessors and the key parameters of modern disks presents a glossary of networking
terms

this book constitutes the refereed proceedings of the first european conference on software
architecture ecsa 2007 held in aranjuez spain the 12 revised long papers presented together with
four  short  papers  cover  description  languages  and  metamodels  architecture  based  code
generation run time monitoring requirements engineering service oriented architectures aspect
oriented software architectures ontology based approaches autonomic systems middleware and
web services

efficient  management  of  product  information  is  vital  for  manufacturing  enterprises  in  this
information age considering the proliferation of product information tight production schedules
and intense  market  competition  human intelligence alone  cannot  meet  the  requirements  of
efficient product development technologies and tools that support information management are
urgently  needed  this  volume  presents  the  design  reuse  methodology  to  support  product
development significant  efforts  have been made to create an intelligent  and optimal  design
environment by incorporating the contemporary technologies in product family design artificial
intelligence neural networks information theories etc this volume covers both theoretical topics
and implementation strategies with detailed case studies to help readers gain an insight in areas
such as product information modeling information analysis engineering optimization production
cost estimation and product performance evaluation

recent advancements in computer technology have allowed for designers to have direct control
over the production process through the help of computer based tools creating the possibility of a
completely integrated design and manufacturing process over the last few decades artificial
intelligence ai techniques such as machine learing and deep learning have been topics of interest
in  computer  based  design  and  manufacturing  research  fields  however  efforts  to  develop
computer based ai to handle big data in design and manufacturing have not yet been successful
this  special  issue  aims to  collect  novel  articles  covering  artificial  intelligence based design
manufacturing  and  data  driven  design  it  will  comprise  academics  researchers  mechanical
manufacturing  production  and  industrial  engineers  and  professionals  related  to  engineering
design and manufacturing

designing and conducting research in health and human performance 2nd edition shows students
how to become effective producers and consumers of health and human performance research
like  the  first  edition  this  edition  provides  comprehensive  coverage  of  both  quantitative  and
qualitative research methods and includes step by step guidance for writing effective research
proposals and theses in  addition the authors show how to read assess interpret  and apply
published research and how to  conduct  basic  studies in  health  physical  education exercise
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science athletic training and recreation in this edition the authors have also expanded areas of
research design to include the pico patient problem or population intervention comparison and
outcomes technique designing and conducting research in health and human performance 2nd
edition  is  filled  with  more  up  to  date  illustrative  examples  that  emphasize  the  real  world
applications of research methods throughout the authors draw on a variety of examples that were
selected because they provide a  context  to  further  the understanding of  health  and human
performance research research to practice examples and tips are included by the authors to help
students better appreciate the book s content additionally new to this edition is pulse check which
provides an opportunity for students to engage in critical thinking in all things research these
study aids provide suggestions and additional resources to assist students in understanding the
research process key terms defined and highlighted enrich each chapter the end of each chapter
includes applying what you learned sections designed to help students comprehend and follow
best practices in research methods online resources and guides developed by the authors to
support and enhance students learning of important research concepts are available

foreword  by  lashon  booker  to  program  an  autonomous  robot  to  act  reliably  in  a  dynamic
environment is a complex task the dynamics of the environment are unpredictable and the robots
sensors provide noisy input a learning autonomous robot one that can acquire knowledge through
interaction with its environment and then adapt its behavior greatly simplifies the designer s work
a learning robot need not be given all  of the details of its environment and its sensors and
actuators  need  not  be  finely  tuned  robot  shaping  is  about  designing  and  building  learning
autonomous robots the term shaping comes from experimental psychology where it describes
the incremental training of animals the authors propose a new engineering discipline behavior
engineering  to  provide  the  methodologies  and  tools  for  creating  autonomous  robots  their
techniques are based on classifier systems a reinforcement learning architecture originated by
john holland to which they have added several new ideas such as mutespec classifier system
energy and dynamic population size in the book they present behavior analysis and training bat as
an example of a behavior engineering methodology

introduction to nursing research incorporating evidence based practice second edition teaches
students how to incorporate research into their daily practice while incorporating all the newest
trends and issues with a focus on evidence based practice the second edition has been updated
to include sections on theoretical frameworks translational research sampling for longitudinal
studies and a larger focus on institute of medicine iom competencies

an introduction to the nature of  computer  architecture and organization presents interesting
problems  with  elegant  solutions  with  emphasis  on  the  abstract  elements  of  the  problems
common to all computer design addresses the several schools of thought on what constitutes a
good  computer  architecture  focusing  on  the  current  risc  versus  non  risc  approaches  also
discusses the downward drift of design sophistication to smaller machines such as pipelines
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caches  and  overlapped  i  o  includes  many  examples  of  specific  machines  and  the  design
philosophy behind them

richard a swanson and elwood f holton leading scholars in the field bring together contributions
from  more  than  twenty  distinguished  researchers  from  multiple  disciplines  to  provide  a
comprehensive introductory textbook on organizational research designed for use by professors
and students in graduate level programs in business management organizational leadership and
human  resource  development  research  in  organizations  teaches  how  to  apply  a  range  of
methodolgies to the study of  organizations this  comprehensive guide covers the theoretical
foundations of various research methods shows how to apply those methods in organizational
settings  and  examines  the  ethical  conduct  of  research  it  provides  a  holistic  perspective
embracing quantitative qualitative and mixed methodology approaches and illuminating them
through numerous illustrative examples
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Where can I buy Computer Architecture A1.
Quantitative Approach Solution books?
Bookstores: Physical bookstores like Barnes &
Noble, Waterstones, and independent local stores.
Online Retailers: Amazon, Book Depository, and
various online bookstores offer a wide range of
books in physical and digital formats.

What are the different book formats available?2.

Hardcover: Sturdy and durable, usually more
expensive. Paperback: Cheaper, lighter, and more
portable than hardcovers. E-books: Digital books
available for e-readers like Kindle or software like
Apple Books, Kindle, and Google Play Books.

How do I choose a Computer Architecture A3.
Quantitative Approach Solution book to read?
Genres: Consider the genre you enjoy (fiction, non-
fiction, mystery, sci-fi, etc.). Recommendations:
Ask friends, join book clubs, or explore online
reviews and recommendations. Author: If you like a
particular author, you might enjoy more of their
work.

How do I take care of Computer Architecture A4.
Quantitative Approach Solution books? Storage:
Keep them away from direct sunlight and in a dry
environment. Handling: Avoid folding pages, use
bookmarks, and handle them with clean hands.
Cleaning: Gently dust the covers and pages
occasionally.

Can I borrow books without buying them? Public5.
Libraries: Local libraries offer a wide range of
books for borrowing. Book Swaps: Community
book exchanges or online platforms where people
exchange books.

How can I track my reading progress or manage6.
my book collection? Book Tracking Apps:
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Goodreads, LibraryThing, and Book Catalogue are
popular apps for tracking your reading progress
and managing book collections. Spreadsheets: You
can create your own spreadsheet to track books
read, ratings, and other details.

What are Computer Architecture A Quantitative7.
Approach Solution audiobooks, and where can I
find them? Audiobooks: Audio recordings of books,
perfect for listening while commuting or
multitasking. Platforms: Audible, LibriVox, and
Google Play Books offer a wide selection of
audiobooks.

How do I support authors or the book industry? Buy8.
Books: Purchase books from authors or
independent bookstores. Reviews: Leave reviews
on platforms like Goodreads or Amazon.
Promotion: Share your favorite books on social
media or recommend them to friends.

Are there book clubs or reading communities I can9.
join? Local Clubs: Check for local book clubs in
libraries or community centers. Online
Communities: Platforms like Goodreads have
virtual book clubs and discussion groups.

Can I read Computer Architecture A Quantitative10.
Approach Solution books for free? Public Domain
Books: Many classic books are available for free as
theyre in the public domain. Free E-books: Some
websites offer free e-books legally, like Project
Gutenberg or Open Library.

Introduction

The digital age has revolutionized the way we
read, making books more accessible than ever.
With the rise of ebooks, readers can now carry
entire libraries in their pockets. Among the
various sources for ebooks, free ebook sites
have emerged as a popular choice. These sites
offer a treasure trove of knowledge and
entertainment without the cost. But what
makes these sites so valuable, and where can
you find the best ones? Let's dive into the world

of free ebook sites.

Benefits of Free Ebook Sites

When it comes to reading, free ebook sites
offer numerous advantages.

Cost Savings

First and foremost, they save you money.
Buying books can be expensive, especially if
you're an avid reader. Free ebook sites allow
you to access a vast array of books without
spending a dime.

Accessibility

These sites also enhance accessibility.
Whether you're at home, on the go, or halfway
around the world, you can access your favorite
titles anytime, anywhere, provided you have an
internet connection.

Variety of Choices

Moreover, the variety of choices available is
astounding. From classic literature to
contemporary novels, academic texts to
children's books, free ebook sites cover all
genres and interests.

Top Free Ebook Sites

There are countless free ebook sites, but a few
stand out for their quality and range of
offerings.

Project Gutenberg

Project Gutenberg is a pioneer in offering free
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ebooks. With over 60,000 titles, this site
provides a wealth of classic literature in the
public domain.

Open Library

Open Library aims to have a webpage for every
book ever published. It offers millions of free
ebooks, making it a fantastic resource for
readers.

Google Books

Google Books allows users to search and
preview millions of books from libraries and
publishers worldwide. While not all books are
available for free, many are.

ManyBooks

ManyBooks offers a large selection of free
ebooks in various genres. The site is user-
friendly and offers books in multiple formats.

BookBoon

BookBoon specializes in free textbooks and
business books, making it an excellent
resource for students and professionals.

How to Download Ebooks Safely

Downloading ebooks safely is crucial to avoid
pirated content and protect your devices.

Avoiding Pirated Content

Stick to reputable sites to ensure you're not
downloading pirated content. Pirated ebooks
not only harm authors and publishers but can

also pose security risks.

Ensuring Device Safety

Always use antivirus software and keep your
devices updated to protect against malware
that can be hidden in downloaded files.

Legal Considerations

Be aware of the legal considerations when
downloading ebooks. Ensure the site has the
right to distribute the book and that you're not
violating copyright laws.

Using Free Ebook Sites for Education

Free ebook sites are invaluable for educational
purposes.

Academic Resources

Sites like Project Gutenberg and Open Library
offer numerous academic resources, including
textbooks and scholarly articles.

Learning New Skills

You can also find books on various skills, from
cooking to programming, making these sites
great for personal development.

Supporting Homeschooling

For homeschooling parents, free ebook sites
provide a wealth of educational materials for
different grade levels and subjects.



Computer Architecture A Quantitative Approach Solution

11 Computer Architecture A Quantitative Approach Solution

Genres Available on Free Ebook Sites

The diversity of genres available on free ebook
sites ensures there's something for everyone.

Fiction

From timeless classics to contemporary
bestsellers, the fiction section is brimming with
options.

Non-Fiction

Non-fiction enthusiasts can find biographies,
self-help books, historical texts, and more.

Textbooks

Students can access textbooks on a wide
range of subjects, helping reduce the financial
burden of education.

Children's Books

Parents and teachers can find a plethora of
children's books, from picture books to young
adult novels.

Accessibility Features of Ebook Sites

Ebook sites often come with features that
enhance accessibility.

Audiobook Options

Many sites offer audiobooks, which are great
for those who prefer listening to reading.

Adjustable Font Sizes

You can adjust the font size to suit your reading
comfort, making it easier for those with visual
impairments.

Text-to-Speech Capabilities

Text-to-speech features can convert written
text into audio, providing an alternative way to
enjoy books.

Tips for Maximizing Your Ebook
Experience

To make the most out of your ebook reading
experience, consider these tips.

Choosing the Right Device

Whether it's a tablet, an e-reader, or a
smartphone, choose a device that offers a
comfortable reading experience for you.

Organizing Your Ebook Library

Use tools and apps to organize your ebook
collection, making it easy to find and access
your favorite titles.

Syncing Across Devices

Many ebook platforms allow you to sync your
library across multiple devices, so you can pick
up right where you left off, no matter which
device you're using.

Challenges and Limitations

Despite the benefits, free ebook sites come
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with challenges and limitations.

Quality and Availability of Titles

Not all books are available for free, and
sometimes the quality of the digital copy can
be poor.

Digital Rights Management (DRM)

DRM can restrict how you use the ebooks you
download, limiting sharing and transferring
between devices.

Internet Dependency

Accessing and downloading ebooks requires
an internet connection, which can be a
limitation in areas with poor connectivity.

Future of Free Ebook Sites

The future looks promising for free ebook sites
as technology continues to advance.

Technological Advances

Improvements in technology will likely make
accessing and reading ebooks even more
seamless and enjoyable.

Expanding Access

Efforts to expand internet access globally will
help more people benefit from free ebook sites.

Role in Education

As educational resources become more
digitized, free ebook sites will play an
increasingly vital role in learning.

Conclusion

In summary, free ebook sites offer an incredible
opportunity to access a wide range of books
without the financial burden. They are
invaluable resources for readers of all ages and
interests, providing educational materials,
entertainment, and accessibility features. So
why not explore these sites and discover the
wealth of knowledge they offer?

FAQs

Are free ebook sites legal? Yes, most free
ebook sites are legal. They typically offer books
that are in the public domain or have the rights
to distribute them. How do I know if an ebook
site is safe? Stick to well-known and reputable
sites like Project Gutenberg, Open Library, and
Google Books. Check reviews and ensure the
site has proper security measures. Can I
download ebooks to any device? Most free
ebook sites offer downloads in multiple
formats, making them compatible with various
devices like e-readers, tablets, and
smartphones. Do free ebook sites offer
audiobooks? Many free ebook sites offer
audiobooks, which are perfect for those who
prefer listening to their books. How can I
support authors if I use free ebook sites? You
can support authors by purchasing their books
when possible, leaving reviews, and sharing
their work with others.
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