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DEPARTMENT: EXPERT OPINION

Intel Wins in Four Decades, but AMD
Catches Up

The Editor's Poll on Favorite Microprocessors

Bagus Hanindhito ® The University of Texas at Austin, Austin, TX, 78712, USA
Karthik Swaminathan ., IBM Thomas J. Watson Research Center, Yorktown Heights, NY, 15062, USA
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icroprocessors have evolved substantially
M since the introduction of the Intel 4004 half
a century ago. Over the years, several pro-
cessors have stood out for their innovative designs,
commercial successes, forays into new application
domains, and significant performance and efficiency
enhancements compared to their competitors. We
polled the computer architecture community, and
received votes from 254 processor designers and engi-
neers, researchers from academia and industry, fac-
ulty, and graduate students, identifying their favorite
processors from every decade since the 1970s, as well
as their favorite processor of all time. The results of
the poll are presented in this article.

While the Intel 4004 was undoubtedly the pioneer, the
Intel 8086, launched in 1978, was clearly the most pop-
ular choice for the 1970s, with almost 30% of the vote
(see Figure 1). Even today, processors based on x86
architectures continue to dominate in the desktop,
server, and cloud computing segments. The DEC PDP-
11, the most popular minicomputer of the 1970s also
found favor with over 21% of the vote.
Here are a few comments from the supporters of

DEC PDP-11:

“The PDP-11 was an elegant clean, clear

design, rich without being overdone.”

“I'like the PDP-11 for its clean and beautiful
ISA.”
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Admirers of Intel 8086 wrote:

“This laptop in front of me and that ~40-
year-old chip share the same fundamental
architecture.”

“The 8086 led to the x86 architecture, which
eventually became Intel’s most successful
line of processors which has impacted the
entire computer industry.”

Following the introduction of Intel 8086, the Intel
80x86 series of processors laid the foundation for
future generations of Intel processors. From the 16-bit
80186 (launched in 1982) containing around 50,000
transistors to the 32-bit 80486 processor (launched in
1989), comprising of over a million transistors, the x86
family of processors developed rapidly both in com-
plexity of design as well as performance through the
1980s and was favored by nearly 44% of the commu-
nity (see Figure 2). The MIPS R2000 that ushered in
the RISC era was second, with 32% of the vote.
Comments from supporters of MIPS R2000 include:

“A very clean RISC architecture. Showed
that a processor can work without hard-
ware interlocks.”

“The cleanest architecture (save for delayed
branches), decent performance, perfect for
education.”

Some Intel 80x86 voters wrote:

“Clearly, the 80x86 has dominated the PC
market for over three decades.”

“80386 for launching the attack of the killer
micros. First easy to buy processor that con-
densed a lot of big-iron OS principles. IMHO,
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FIGURE 1. Favorite microprocessors from the 1970s.
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FIGURE 2. Favorite microprocessors from the 1980s.

we owe a lot of the open-source revolution
(Linux, etc.) to 80386.”

1990s: THE RACE FOR GHz

Intel continued its early dominance of this poll through
the 1990s with the Pentium processor series winning
over 31% of the vote (see Figure 3). The Out-of-Order
(O00) superscalar P6 microarchitecture branded as
Pentium Pro was introduced in the middle of this
decade. The DEC Alpha processor ran a close second,
with 28% of the vote. One of the final offerings from the
Digital Equipment Corporation, the Alpha processor
was a RISC-based architecture that was positioned as
a counterpoint to the CISC-based VAX series.
The DEC Alpha enthusiasts wrote:
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FIGURE 3. Favorite microprocessors from the 1990s

“The Alpha was a tour-de-force. It was the last
no compromise RISC architecture and pushed
the envelope in almost all fields of computing.
We still reap the exploits of that.”

“The cleanest architecture (save for delayed
branches), decent performance, perfect for
education.”

The fans of Intel Pentium wrote:

“It is the Pentium pro that led the PCs to
replace the RISC processors everywhere and
that architecture is still alive, from 150MHz
to 5GHz.”

“The Pentium Pro (first OoO from Intel)
saved the x86 ISA from the onslaught of the
RISC cores machines by playing their game!”

2000s: EFFICIENT MULTICORE
DESIGN

Intel processors continued to be favored among the
voters, despite the turn of the century. The Intel Core
line, derived from the Pentium M processor series,
was launched in 2006 and was favored by 23% of the
voters (see Figure 4). The Core architecture continues
to be the basis for several current-day processors tar-
geting desktop and mobile markets. Meanwhile, the
AMD Opteron was in second place, garnering 17% of
the votes; however, it may be noted that Intel process-
ors grabbed three out of the top four spots.

Some admirers of AMD Opteron wrote:

“"AMD64 changed the game and saved the
world (of x86).”
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FIGURE 4. Favorite microprocessors from the 2000s.

“Opteron in a way was responsible for push-
ing the entire industry toward 64-bit.”

Comments on Intel Core series include:
“A prime example of power vs performance
trade-offs.”

“Performance and power efficiency that
turned Intel around and dominated the
industry for a decade.”

2010s: HETEROGENEOUS
ARCHITECTURE
Intel's streak finally ended in the 2010s, with the AMD

Zen (26%) and the Apple M1 (24%) leading the pack
(see Figure 5). The AMD Zen architecture was

AMD Zen
25.98%
Intel Skylake
11.02%

RISC-V Rocket
13.39%

ARM Cortex
13.78%

FIGURE 5. Favorite microprocessors from the 2010s.
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AMD Zen
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FIGURE 6. Favorite microprocessors of all time.

introduced in 2017 with the Ryzen series and its
highly flexible chiplet-based design has enabled it to
be deployed in low-end laptops to high-end server-
class machines. The Apple M1, an ARM-based chip,
was the first in-house design deployed by Apple in
Macintosh computers, and it replaced Intel-based
chips in late 2020.
Comments from Apple M1 fans include:

“For being the most high-performance and
low power core at the same time! And
debunking once and for all that the ISA is
irrelevant for high performance processors.”

“narch is dead, oh no, wait, there’s [sic] peo-
ple showing it's not. But you have to domi-
nate the whole ecosystem.”

Some AMD Zen admirers wrote:
“Chiplets and compartmentalization.”

“The ultimate comeback kid.”

SUMMARY

The all-time favorites list sprang a surprise, with DEC
Alpha being voted number one, just edging ahead of
AMD Zen (see Figure 6). Although it was not voted the
favorite in its own decade, the DEC Alpha processor's
lasting impact on modern-day processors is evident
from its popularity even today. AMD Zen ran a close
second, possibly stemming from its popularity in the
2010s through the present decade. Several processors
from Intel that were voted favorites in individual deca-
des, also found themselves near the top of the list.

November/December 2021



Favorite Microprocessor

EXPERT OPINION

All-time
favorites

Top-picks from [
each decade

AMD Ryzen 9 $950X

RYZEN |
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One of the comments on AMD Zen was:

“Great comeback story, used in so many SOCs
from laptops to servers to Threadripper!”

Here are a few comments on DEC Alpha:

“Alpha was the heart of engineers—however
in real life, Goliath beat David.”

“The reference superscalar out-of-order archi-
tecture. The excellent descriptions of the
microarchitecture as well as quantitative per-
formance analyses published in the literature
have had an extremely high tutorial value for
many researchers and practitioners.”

Figure 7 depicts the top picks for each decade and
the all-time winners. At 50 years, the microprocessor
arena is still hot, and competition is vigorous. Many
more interesting architectures and chips are certain
to appear in the coming decades, but at Platinum
Jubilee or the Centenary, we are sure these teenagers
and middle-aged processors that won the poll now will
still bring some excitement!

BAGUS HANINDHITO is a graduate
student with the Electrical and Com-
puter Engineering Department, The
University of Texas at Austin, Austin,
TX, USA. His research interests include

GPU-accelerated high-performance

- “&ls. computing and emerging computing
technologies. Contact him at hanindhito@bagus.my.id.

November/December 2021

KARTHIK SWAMINATHAN is a
researcher at the Reliability and Power-
Aware Microarchitecture Group, IBM
Thomas J. Watson Research Center,
NY, USA. His
research interests include power-effi-

Yorktown Heights,
cient and resilient systems, approxi-
mate computing, and cognitive architectures. Contact him at

kvswamin@us.ibm.com.

VIJAYKRISHNAN NARAYANAN is the
Robert Noll Chair Professor of com-
puter science and engineering and
electrical engineering at the Pennsyl-
vania State University, State College,
PA, USA. He is the Associate Editor-in-
Chief of IEEE Micro. Contact him at

vxn9@psu.edu.

LIZY KURIAN JOHN is a Cullen Trust
for Higher Education Endowed Profes-
sor with the Electrical and Computer
Engineering Department, The Univer-
sity of Texas at Austin, Austin, TX,
USA. She is a Fellow of IEEE, ACM, and
the National Academy of Inventors
(NAI). She is the Editor-in-Chief of IEEE Micro. Contact her at
ljohn@ece.utexas.edu.

IEEE Micro

7




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


