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A Scheme Programmer...




. Programming in Scheme

200

(define (parse file)

5 & o)

parsc.scm

MzScheme version 103
> (parse "test")|j

————2t**- *gscheme*




... In Macro-Extended Scheme!

00
(load "lextyacc.scm")

(define (parse file)
. (lex [(+ digit) ...]
cee))

parsc.scm

MzScheme version 103

\\\\__///// > (parse "test")|j

————2t**- *gscheme*




... Trying to Use a Compiler

200

(load "lextyacc.scm")
(define (parse file)
(lex [(+ digit)

parse.scm
S mzc parse.scm
parse.scm: bad syntax

. ]



.. Accomodating the Compiler

06
(eval-when (compile)
(load "lext+yacc.scm"))
(define (parse file)
(lex [(+ digit) ...]




.. Trying a Different Compiler

00O

(eval-when (compile)
(load "lext+yacc.scm"))
(define (parse file)

(lex [(+ digit) ...]

S gsc parse.scm
parse.scm: bad syntax



.. Trying a Complex Library

200

(eval-when ...
(load "parselib.scm"))
(define (parse file)

cel)

parsc.scm

S mzc parse.scm
util.scm: bad syntax

> i

———=t**_ *ghell*




The Trouble with Scripting the Compiler

(load "u.scm")— .
( eval-when
( compile load) m
(load "m.scm")) —> (load "ma.scm”) >
(load "a.scm")\ (load "mb.scm"”)\ ma
(load "b.scm") \
a
\ mb
b

—> = |oad effect




The Trouble with Scripting the Compiler

(load "u.scm") —] .
( eval-when /
( compile load) m
(load "m.scm")) (load "ma.scat’) .
(load "a.scm") (load "mpbscm”) ma
(load "b.scm") \
N I
a

— = dependency
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The Trouble with Scripting the Compiler

(load "u.scm")
( eval-when
( compile load)
(load "m.scm"))
(load "a.scm")
(load "b.scm")

m
(load "ma.scm")
(load "mb.scm")

ma

mb
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The Trouble with Scripting the Compiler

(load "u.scm") ~ never loaded u
(eval-wh.en -~ In compile mode

( compile load) m i

(load "m.scm")) (load "ma.scm") -
(load "a.scm”) (load "mb.scm") 1
(load "b.scm®) |

a
mb
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The Trouble with Scripting the Compiler

(load "u.scm")
( eval-when
( compile load)
(load "m.scm"))
(load "a.scm")
(load "b.scm")

(load "u.scm")
(load "ma.scm")
(load "mb.scm")

ma

mb
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The Trouble with Scripting the Compiler

(load "u.scm”)—— 2
( eval-when .

( compile load) (load "u.scm")

(load "m.scm")) - A
(load "a.scm") + . loaded twice e
(load "b.scm") d In Interactive mode

a
- mb




Problem
» Solution

» Declarative
» Consistent success/failure in all compilation modes
e Supports

© lexically scoped macros

© macro-defining macros
Example

Experience

15



Modules and Macros

16



Modules and Macros

@B - run-time expressions

(module a
(define-syntax m. . .)

(define f 4)
o)
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Modules and Macros

@ = compile-time expressions

(module a
(define-syntax m ’)

(define f ‘)
@)
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Modules and Macros

#' in 48 escapes back to €@

(module a
(define-syntax m

(define f 4)
o)
a

#
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Modules and Macros
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Modules and Macros
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Modules and Macros

(module a
(define-syntax m

(define f 4)
’) J//

#

(module b
— (require "a.scm")

(define-syntax n 4@8)
(define g ‘)

&)

22



Modules and Macros

(module u
(define fold . . .)

)

(module a (module b
(define-syntax m — (require "a.scm")

(define  4@9) (require-for-syntax "u.scm")

‘) (define-syntax n ’)
|

o (define g 4@)
@)




Modules and Macros

(module u

(define fold . . .)

)

(module a /

(require "u.scm")

(define-syntax m ) red

(define f 4®)
@)

(module b

~ (require "a.scm")

(require-for-syntax "u.scm")

(define-syntax n 4@8)
(define g ’)

&)
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Modules and Macros

(module u

different instance

(define fold . . . ) for each phase

)

(module a /

(require "u.scm")

(define-syntax m ) e

(define T 4s)
@)

~

(module b
(require "a.scm")
(require-for-syntax "u.scm")
(define-syntax n 4@)
(define g 4@s)

@)

N

J
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Problem

Solution

» Example
» Record matching with static checks

Experience
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Records and Matching

(define-record zebra (weight stripes))
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Records and Matching

(define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance
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Records and Matching

(define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance

(define-record lizard (weight length color))

(lizard 2 5 'green) ; = alizard instance
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Records and Matching

(define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance

(define-record lizard (weight length color))

(lizard 2 5 'green) ; = alizard instance

(record-switch . ..
((zebraws)...)
((lizardwlc)...))
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Records and Matching

(define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance

(define-record lizard (weight length color))

(lizard 2 5 'green) ; = alizard instance

(define (animal-weight a)
(record-switch a
((zebraw s) w)
((lizard w | c) w)))

(animal-weight (zebra 500 24)) ; = 500
(animal-weight (lizard 2 5 'green)) ; = 2
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Records and Matching

(define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance

(define-record lizard (weight length color))

(lizard 2 5 'green) ; = alizard instance

(define (animal-weight a)
(record-switch a
((zebraw s c) w) syntax error
((lizard w | c) w)))
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Records and Matching

define-record zebra (weight stripes))

(zebra 500 24) ; = a zebrainstance

(define-record lizard (weight length color))

(lizard 2 5 'green) ; = alizard instance

efine (animal-weight a)
record-switch a

((zebraw s c) w) syntax error
((lizard w | c) w)))

compile-time communication
across module boundaries
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Implementing Records
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Implementing Records

(module record

(define-syntax define-record

)

(define-syntax record-switch

T

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))
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Implementing Records

(module record

(define-syntax define-record
...#'(define name (mkrec ...))...)

(define-syntax record-switch
LH'(ls-a name ...) ...)

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))
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Implementing Records

(module record

(define-syntax define-record
...#'(define name (mkrec ...))...)

(define-syntax record-switch
LH'(ls-a name ...) ...)

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

expands to
(define zebra (mkrec . . .))
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Implementing Records

(module record

(define-syntax define-record
...#'(define name (mkrec ...))...)

(define-syntax record-switch
LH'(ls-a name ...) ...)

\

(module zoo \ expands to
(require "record.scm”) (define zebra (mkrec . . .))
(define-record zebra (wgt sc))

(record-switch . ..

((zebraw s) . . .)) expands to

(is-a zebra . . .)
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Implementing Records

|
(module record (module rt
(require "rt.scm") > (define mkrec. . .)
(defineis-a. . .))

(define-syntax define-record

..#'(define name (MKige ...))...)

(define-syntax record-switch

...#'(@ name ...) ...))

\

(module zoo \ expands to
(require "record.scm®) (define zebra (mkige . . . ))
(define-record zebra (wgt sc))

(record-switch . ..
expands to

((zebraws)...)) (@ zebra. . .)




Implementing Records

(module record

(require "rt.scm")

(define-syntax define-record

. table .. .)
(define-syntax record-switch
. table . . .))

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

>

(module rt

.

(define mkrec . . .)
(defineis-a. . .))
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"

(define-syntax define-record
@l . . )

(define-syntax record-switch

. @le. . .)

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

>

(module rt

.

(define mkrec . . .)
(defineis-a. . .))

N\

(module ct

(define table . . .)

)

e
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"

(define-syntax define-record
@l . . )

(define-syntax record-switch

. @le. . .)

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

>

(module rt

.

(define mkrec . . .)
(defineis-a. . .))

N\

(module ct

(define table . . .)

)

e

adds zebra to table
while expanding
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"

(define-syntax define-record
@l . . )

(define-syntax record-switch

. @le. . .)

\

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

>

(module rt

.

(define mkrec . . .)
(defineis-a. . .))

N\

(module ct

(define table . . .)

)

e

adds zebra to table
while expanding

finds zebra in table
while expanding




Implementing Records

(module record

(require "rt.scm")
(require-for-syntax "ct.scm"
(define-syntax define-record

)

(define-syntax record-switch

T

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

>

(module rt

.

(define mkrec . . .)
(defineis-a. . .))

N\

(module ct

(define table . . .)

)

e
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Implementing Records

(module record

(require "rt.scm")

)

(define-syntax record-switch

(require-for-syntax "ct.scm"
(define-syntax define-record

T

(define table . . .)

)

|
(module rt
> (define mkrec. . .)
(defineis-a. . .))
[
\ (module ct

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

(module client

“—— (require "zoo.scm")
(record-switch . . .

((zebraw s) .

.+ )))
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Implementing Records

(module record

(require "rt.scm")

)

(define-syntax record-switch

(require-for-syntax "ct.scm"
(define-syntax define-record

>

N\

TR

|
(module rt
(define mkrec . . .)
(defineis-a. . .))
[
(module ct

(define table . . .)

)

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switeh

(ze 4. .\ cannot find zebra

N In table

(module client

“—— (require "zoo.scm")
(record-switch . . .

((zebraw s) .

.+ )))
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"
(define-syntax define-record

H'(for-syntax dﬂla))

(define-syntax record-switch

TR

(define table . . .)

)

|
(module rt
> (define mkrec. . .)
(defineis-a. . .))
[
\ (module ct

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

(module client

“—— (require "zoo.scm")
(record-switch . . .

((zebraw s) .

.+ )))
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"
(define-syntax define-record

H'(for-syntax dﬂ!e))

(define-syntax record-switch

)

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switch . ..

((zebraws)...))

—

[
\J (module ct
(define table . . .)

’\ now expands to

(for-syntax ...t4Hle...)

(define zebra (mkrec . . .))

[
(module rt

> (define mkrec. . .)

(defineis-a. . .))

(module client
— (require "zoo.scm")
(record-switch . . .
((zebraws)...)))
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Implementing Records

(module record

(require "rt.scm")

(require-for-syntax "ct.scm"
(define-syntax define-record

H'(for-syntax dﬂ!e))

(define-syntax record-switch

)

(module zoo \
(require "record.scm")
(define-record zebra (wgt sc))
(record-switeh

((zebra w

o o finds zebra
~— N table

>

[
(module rt

(define mkrec . . .)
(defineis-a. . .))

N\

’\ now expands to

(for-syntax ...t4Hle...)

(define zebra (mkrec . . .))

[
(module ct

(define table . . .)

(module client

“—— (require "zoo.scm")

(record-switch . . .
((zebraws)...)))
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Problem

Solution

Example
» Experience

 The many languages & compilers of PLT Scheme
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PLT Scheme

g B' DrScheme File Edit Show Language Scheme Special Windows Help

e 0e homewaork.scm - DrScheme
hugz:r:;k_:s_;:m l‘: step [CL Checl Syntax [' Execute [@ Break
(define Chas-zero? 1)
(cond
[(empty? 1) false]

[(cons? 1) (or (zero? (first 1))
Chas-zero? (rest 1)))]1)) =«

L

Welcome to DrScheme, version 202.
Language: Beginning Student.
>

3.3 Read /Write not running

4
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g E' DrScheme File Edit Show Languag

PLT Scheme

e Scheme Special Windows Help

0006 homework.scm - DrScheme
hi k. I .
T l‘, Step IQCheck Syntax [' Execute [@Break

[define ..)

(define (has-zero? 1)
(cond
[(empty? 1) false]
[(cons? 1) (or (zero?
(has-ze

(first 1))
ro? (rest 1)))]1)) =«

L

>

33
e ——

Welcome to DrScheme, version 202.
Language: Beginning Student.

DrScheme supports multiple
languages that share libraries

/
e
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PLT Scheme

g B' DrScheme File Edit Show Language Scheme Special Windows Help

006 talk.scm - DrScheme
k. I .
(l;:ﬁniﬂmj l‘, Step IQCheck Syntax [' Execute [@ Brealk

(module talk "slideshow.scm"
(require "faces.scm" "balloons.scm™)
(slide/title/center
"A Scheme Programmer..."

(page-para (face "happy))))

Welcome to DrScheme, version 202.
Language: module.
>

3.3 Read /Write not running

4
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PLT Scheme

g B' DrScheme File Edit Show Language Scheme Special Windows Help

006 talk.scm - DrScheme
k. I .
(l;:ﬁniﬂmj l‘, Step IQCheck Syntax [' Execute [@ Brealk

(modu]_’g/j:aJ_l( "elidechnw crm"” /
(rec One compilation mode <"

(sliv. J
"A Scheme Programmer..."
(page-para (face "happy)))) s

Welcome to DrScheme, version 202.
Language: module.
>

3.3 Read /Write not running

4
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PLT Scheme

g B' DrScheme File Edit Show Language Scheme Special Windows Help

006 talk.scm - DrScheme
Ik I .
;:ﬁ:;m l‘, Step IQCheck Syntax [' Execute [@ Brealk

(mo?yl

(page para (tace

L "ol el =

loons.scm™)

Another
compilation mode

happ}))))

Welcome to DrScheme, version 202.
Language: module.

>

33

Read /Write

not running

4
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PLT Scheme

g B' DrScheme File Edit Show LanguagemE.pecial Windows Help

806 talk.scm - DrSchel  Execute ®T
talk.scm| . . Break BB
(define =3tep [ Kill EK

Create Executable...
Create Servlet...
Module Browser...

(" Yet another
compilation mode
"A Scheme Programmer.. Reindent
Reindent All a6l

(pCIQE-pCIr‘CI (face 'hﬂpp‘ Comment Out with Semicolons

Comment Qut with a Box
Uncomment

Welcome to DrScheme, version 2072.
Language: module.
>

3.3 Read /Write not running

4
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PLT Scheme

g 3 DrScheme File Edit Show Language Scheme Special Windows Help

800 talk.scm - DrScheme
(;erecmj Ii.‘:'tep IQChE::k Syntax [' Execute [@Break

(module talk "slideshow.scm"
(require "faces.scm" "balloons.scm™)
(slide/title/center

"A Scheme Programmer..."

(page-para (face "happy))))

>

Welcome to DrScheme, version 202.
Language: module.

33

Read /Write

not running

4
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Acknowledgements

 Modules

> Influenced by practically every implemented module system
 Macros

© Long Scheme history

© Builds directly on Dybvig-Hieb-Bruggeman (1993)
« Making it work

o PLT members
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