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Overview

o N

#® There are more than 50 Scheme implementations.

# \Writing code that is portable between even just a few of
them is hard.

#® There is generally little code sharing taking place in the
Scheme community, compared with, say, Perl or
Python.
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There are more than 50 Scheme implementations.

Overview

-

Writing code that is portable between even just a few of
them is hard.

There is generally little code sharing taking place in the
Scheme community, compared with, say, Perl or
Python.
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ny Is this the case?
nat solutions/workarounds have been developed?

nere do these attempts fall short?

How can we X this?
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The Problem



The SchemeCommunity



The SchemeCommunity

o N

# academics , particularly in the area of PL research, and
PL enthusiasts,

The Scheme user community is mainly comprised of

#® ex-students who were taught Scheme at university and
came to appreciate its unigque features,

# application extender s who have been exposed to
Scheme as an embedded/scripting language.

o |
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The SchemeCommunity

o N

# academics , particularly in the area of PL research, and
PL enthusiasts,

The Scheme user community is mainly comprised of

#® ex-students who were taught Scheme at university and
came to appreciate its unigque features,

# application extender s who have been exposed to
Scheme as an embedded/scripting language.

=) Scheme is deeply rooted in academia =) code
sharing, re-use and portability are not nearly as important
INn an academic context as in an application development
context =) the language standard and the implementations
place little emphasis on these issues.
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R"RS: The Standard That Isn't
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R'RS: The Standard That Isn't

“Mostly we want to be able to read each others'
code when it appears in the literature ::: Portability
IS only a secondary consideration.” Jonathan Rees
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R'RS: The Standard That Isn't
-

“Mostly we want to be able to read each others'
code when it appears in the literature ::: Portability
IS only a secondary consideration.” Jonathan Rees

a standard for

designed by a committee of PL researchers for PL
researchers, on the basis of

encourages differences between implementations

many areas that affect portability are not covered, e.qg.
error handling

terse wording and no compliance tests ! many
non-compliant implementations!
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Where Is The Standard Library?

o N

Writing “real” programs requires the ability to

#® represent and manipulate data in a variety of ways,
# employ rich control structures,

# access operating system resources
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Where Is The Standard Library?

o N

Writing “real” programs requires the ability to

#® represent and manipulate data in a variety of ways,
# employ rich control structures,

# access operating system resources

R°RS lacks in all three, for example:

# impoverished list manipulation and control constructs
operating on lists,

#® no comprehensive collection API,
# no mechanism for de ning new data types,
# (almost) non-existent access to O/S resources
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50 Implementations and counting
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Why?



-

9

9

50 Implementations and counting

Why? T

designed for and used by PL researchers,

support a particular set of features that is not covered
by any existing implementation,

Implement a particular set of features differently from
existing implementation,

new platforms, compilation and interpretation
technigques
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50 Implementations and counting

Why? T

designed for and used by PL researchers,

support a particular set of features that is not covered
by any existing implementation,

Implement a particular set of features differently from
existing implementation,

new platforms, compilation and interpretation
technigques

Is Scheme a family of languages?

|
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The Workar ounds



SLIB

o N

The closest thing Scheme has to a standard library.



SLIB
fThe closest thing Scheme has to a standard library. T

# very portable, updated regularly, feature-rich,
well-documented

# package system for declaring feature dependencies;
multi-level catalogue for resolving feature names to les

# portability through implementation-speci ¢ prelude and
dependencies on non-SLIB features
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The closest thing Scheme has to a standard library.

SLIB
-

very portable, updated regularly, feature-rich,
well-documented

package system for declaring feature dependencies;
multi-level catalogue for resolving feature names to les

portability through implementation-speci ¢ prelude and
dependencies on non-SLIB features

not comprehensive, e.g. w.r.t. o/s interface

lack of integration/coherence

feature dependencies embedded in code

not a community effort J
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SchemeRequests-or | mplementation
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SchemeRequests-or | mplementation

-

© o o 0

-

designed to facilitate standardisation and portability
orthogonal and complementing R"RS, author-driven
can address any language aspect, not just libraries

remarkably successful £ 44 SRFIs, wide feature
spectrum, supported by many implementations

|
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designed to facilitate standardisation and portability
orthogonal and complementing R"RS, author-driven
can address any language aspect, not just libraries

remarkably successful £ 44 SRFIs, wide feature
spectrum, supported by many implementations

no overall design =) lack of uniformity, coherence,
coverage; duplication, con icts.

ll-conceived SRFIs can make it through and will be
widely supported (“box-ticking™)

no deep penetration into implementation internals;
overlap with similar implementation features J
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Portability Toolsand Techniques
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Portability Toolsand Techniques

o N

# implementation-speci ¢ prelude and tools to manage
Installation (e.g. )

# source code translation (e.g. 72, ), combining
preludes and rule-based rewrites
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Portability Toolsand Techniques

-

Implementation-speci ¢ prelude and tools to manage
Installation (e.g. )

source code translation (e.g. 57, ), combining
preludes and rule-based rewrites

signi cant amount of duplication and con icts between
preludes of different libraries

no consideration of installation- and user-speci c
con gur ation =) ignored or replaced

distribution and synchronisation £ who? how?

|
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The Solution



R°RS

o N

Aim: Improve portability between implementations, while
being backward compatible with existing pure-R°RS code.

o |
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R°RS

o N

Aim: Improve portability between implementations, while
being backward compatible with existing pure-R°RS code.

® correct errors discovered since publication of R°RS, and
add clari cation and cross-references where needed,

# be more precise about memory usage and call/cc
behaviour of control constructs,

#® be more explicit about identifying areas where
Implementations can differ in observable behaviour,

o |
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being backward compatible with existing pure-R°RS code.

correct errors discovered since publication of R°RS, and
add clari cation and cross-references where needed,

be more precise about memory usage and call/cc
behaviour of control constructs,

be more explicit about identifying areas where
Implementations can differ in observable behaviour,

stricter error reporting, programmatic error handling,
extensible type system, I.e. user-de ned types,
allow controlled extension of the Scheme reader,
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R°RS

o N

Aim: Improve portability between implementations, while
being backward compatible with existing pure-R°RS code.

correct errors discovered since publication of R°RS, and
add clari cation and cross-references where needed,

be more precise about memory usage and call/cc
behaviour of control constructs,

be more explicit about identifying areas where
Implementations can differ in observable behaviour,

stricter error reporting, programmatic error handling,
extensible type system, I.e. user-de ned types,
allow controlled extension of the Scheme reader,

L publish a portable compliance test suite. J
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A Standard Library

o N

Aim: Design a comprehensive, coherent, integrated
standard library.



A Standard Library

o N

Aim: Design a comprehensive, coherent, integrated
standard library.

use SRFI process: consolidate & integrate existing
SRFIs; issue requests for SRFIs to Il gaps,

o |

Run Once, Write Anyway — ILC 2003 — p.14/20



A Standard Library
B -

Aim: Design a comprehensive, coherent, integrated
standard library.

use SRFI process: consolidate & integrate existing
SRFIs; issue requests for SRFIs to Il gaps,

division into primitive and derived procedures/syntax,
with portable reference implementation of the latter,
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Aim: Design a comprehensive, coherent, integrated
standard library.

use SRFI process: consolidate & integrate existing
SRFIs; issue requests for SRFIs to Il gaps,

division into primitive and derived procedures/syntax,
with portable reference implementation of the latter,

near-complete, near-neutral coverage of O/S services,

new data types (e.g. various collections) and APIs for
manipulating Scheme's standard data types,

syntax/procedures for common control constructs and
other patterns,
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Aim: Design a comprehensive, coherent, integrated
standard library.

A Standard Library
-

use SRFI process: consolidate & integrate existing
SRFIs; issue requests for SRFIs to Il gaps,

division into primitive and derived procedures/syntax,
with portable reference implementation of the latter,

near-complete, near-neutral coverage of O/S services,

new data types (e.g. various collections) and APIs for
manipulating Scheme's standard data types,

syntax/procedures for common control constructs and
other patterns,

comprehensive documentation and test suite. J

Run Once, Write Anyway — ILC 2003 — p.14/20



Comprehensve SchemeArchive Network
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Comprehensve SchemeArchive Network

| .

CSAN Servers CSAN Client

dowhload

compiley run
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CSAN - Catalogues



CSAN - Catalogues

o N

Information about features, packages and bundles



CSAN - Catalogues
-

Information about features, packages and bundles
feature £ documented piece of functionality

package x identi es code base that implements a set of
features, depending on the availability of other features;
de nes several avours

a vour x re-packaging of a code base to provide the
same functionality across a variety of implementations,
module systems etc; identi es installation script

iInstallation script £ ordinary Scheme code that typically
perform tasks such as prelude appending, source code
translation and compilation

bundle £ unit of distribution; contains several packages.

|
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CSAN - CataloguelLanguage

(define-feature srfi-13

(author-email "Olin
(date "2000/12/23")
(summary "string

(documentation-  url

Shivers <...>")

processing")
"http://srfi.sch

(define-package srfi-13-impl
(author-email "Olin  Shivers <...>")
(date "2000/12/23")

(summary "string processing")

(provide  srfi-13)

(require srfi-8 srfi-14)

(cond (scc-psyntax (file
(plt-compiled-mod ul es (file
(load-file (file

(define-bundle srfis
(download-url "ftp://...")

\_ (package srfi-13-impl srfi-14-impl

emers .org/ srfi -13 /s rfi

"Scc-psyntax.scm
"plt-compiled-mo
"load-file.scm")

)

-

-1 3.h tmI" ))
"))
dules .s s") )
) )

|
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Conclusions



Summary

The lack of portability of Scheme code is an increasing T

problem, impeding the deployment of Scheme outside
an academic and experimental context.

Existing efforts by the community to address this have
only been partially successful.
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problem, impeding the deployment of Scheme outside
an academic and experimental context.

Existing efforts by the community to address this have
only been partially successful.
We propose a solution in three parts:

a minor revision of the Scheme standard, speci cally
aimed at resolving portability issues

the development of a standard library

a code repository and package system to facilitate the
sharing and re-use of Scheme code
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No standard module system! Are we going to get away
with that?



Is That Enough?
-

No standard module system! Are we going to get away
with that?

Our proposed standard revision is very minimal = does
It go far enough?

|
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Is That Enough?
-

No standard module system! Are we going to get away
with that?

Our proposed standard revision is very minimal = does
It go far enough?

How exactly are the R°RS work, standard library
development and CSAN design going to proceed?

How are we going to get suf cient consensus and still
agree on something useful in a reasonable time frame?
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Is That Enough?
-

No standard module system! Are we going to get away
with that?

Our proposed standard revision is very minimal = does
It go far enough?

How exactly are the R°RS work, standard library
development and CSAN design going to proceed?

How are we going to get suf cient consensus and still
agree on something useful in a reasonable time frame?

=) clearly a lot of work remains to be done, but the result

Lmakes it worthwhile. J
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