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Book Review

Review of “Thinking with Types”* by Sandy Maguire, LeanPub, 2019

Type-level programming is a growing subfield within Haskell programming. The vast
majority of new extensions to Haskell proposed and implemented have to do with aug-
menting the type system to allow for tighter restrictions on what programs can be allowed,
and many see the future of Haskell as being a fully dependently typed language. However,
while many dependently typed languages have received their own introductory texts, to
my knowledge, there has not yet been a book aiming to teach these concepts in the
idiosyncratic context of Haskell. This book is intended to fill this niche.

Thinking with Types covers a broad range of topics in type-level programming, explain-
ing the basics of Haskell’s kind system and notions of variance before moving on to discuss
deeper topics including scoping, constraints, higher-rank polymorphism and existentials.
These topics take up the first half of the book; the second half is dedicated to applying
them, including a version of the printf problem, extensible records and dependent types
via singletons. These examples are well motivated and presented in a way that should
make it easy to generalise.

As far as I am aware, this is the first book to address these concepts in Haskell. However,
there have been many academic papers published that discuss the same ideas; one need
only to look at the proceedings of the Haskell Symposium to find a glut of such papers.
Thinking with Types serves as a sort of digest for these ideas. As such, the concepts in the
text are not new ideas but rather expositions of tried-and-tested techniques from type-level
Haskell.

Given the title and aims of the book, it is somewhat unfortunate that it should take nearly
half of its length to see any real, practical type-level programming. This is unlikely to be an
impediment to the motivated reader, but it is something of a flaw that a reader should have
to persevere through the book before seeing anything particularly practical. I would have
liked to see these two elements of theory and practice more interleaved, perhaps by way
of some running example code that becomes progressively safer as each new technique
is applied. Broadly, the ideas in the book are interesting and clearly explained, although
this separation between theory and practice did mean that sometimes the exact utility of an
idea is unclear at the point it is introduced. Nevertheless, I think this book would provide
a useful exposition to type-level programming concepts.

The book is pitched at intermediate Haskellers, with a friendly style that serves to
make the ideas reasonably accessible. Knowledge of concepts like functors and monads
is assumed, but this is likely to be familiar territory to anybody who considers themselves
an ‘intermediate’ at Haskell. The introduction states that ‘the target reader should have a

*https://leanpub.com/thinking-with-types, LeanPub.
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healthy sense of unease about the programs they write’, however, and I think this is impor-
tant: without this sense of unease, there will be little motivation to understand the concepts
presented. In other words, the reader should have written enough Haskell to know that
ordinary use of the type system does not prevent all sins.

I did take some issue with the explanation of the Curry—Howard correspondence, which
the book presents as being between algebra (of numbers), logic and types. Technically, the
Curry—Howard correspondence refers only to the relationship between logic and types; the
correspondence between numerical operations and type-level operations has more to do
with cardinal arithmetic. In any case, this section feels a little out of place; given that there
is almost no material in the book pertaining to proofs, the relationship between proofs and
programs seems little more than a side note.

Another technical error is that the continuation monad as presented is not the usual con-
tinuation monad: the standard continuation monad is not polymorphic. What is presented
in the book is actually a version of the codensity monad. This may seem like a minor point,
but the difference is significant, as the codensity monad does not permit the callCC oper-
ation that is the characteristic feature of the continuation monad. Given the importance of
both continuations and codensity, I think that this is a point worth getting right.

I thought the exercises in the book, while generally good, were a little unevenly dis-
tributed, and I was surprised that the first major example, that of printf, was accompanied
by no exercises at all. Overall, I would have liked to see more exercises, especially ones
that directly involve type-level programming. I also found the bibliography a bit lacking.
As I stated before, many of these ideas were originally introduced in Haskell Symposium
papers; 1 would have liked to see these references provided for the interested reader to
follow up on.

Overall, I think the strengths of this book outweigh its weaknesses. This text is timely,
perhaps even a little overdue: a clear, integrated explanation of type-level programming
has been needed for some time. The book’s preface states that it was originally conceived
as a series of blog posts, and the text has that kind of flavour to it. Many of the chapters
could easily stand relatively independently of one another. Some might consider this a
weakness, but I think it is actually a strength, making the ideas less intimidating than
they might otherwise be. This book is not for everyone—beginners would find it hard to
follow, and experts would likely already be familiar with the material—but for a certain
type of reader, I believe it would be very useful.

J. HACKETT

Functional Programming Lab, School of Computer Science,
University of Nottingham

E-mail: jennifer.hackett@nottingham.ac.uk

https://doi.org/10.1017/50956796820000015 Published online by Cambridge University Press


mailto:jennifer.hackett@nottingham.ac.uk
https://doi.org/10.1017/S0956796820000015

	Book Review


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. 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 Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


