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APLAN: Why?

Avoiding complex expressions when constructing arrays
Might not fit comfortably on a single line

Using array definitions with source code management
These tend to handle changes on a line-by-line basis

Arrays in text form
Edit with any editor, email, transfer, create with 3 party tools...

R,

.
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APLAN: What?

Medium sized arrays
Empty and trivial arrays are better done as expressions

Higher rank arrays
We have good notations for vectors and small vectors of vectors

Depth deeper than 2

o’
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APLAN and Link

JLink.Create # C:\tmp\myproj\src
Linked: # «> C:\tmp\myproj\src [directory was created]

O«var«<i12 3

1 11 2|1 3

2 112 2|2 3

Jadd var
Added: #.var

Jview o[NGET'C:\tmp\myproj\src\var.apla'
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A P LA N a n d L i n k @ OSElink[Namespaceloutput (T.. — 0O

File Edit Syntax Refactor View
= &« ﬂ||Search... % ow|% %
JLink.Create # C:\tmp\i",
Linked: # <> C:\tmp\myproj\sg ", ,
O<var«i2 3 12
1 3
1 1[1 2|1 3 )
21
2 12 2|12 3 5 o
2 3
ladd var )
Added: #.var ]
Jview 2[NGET'C:\tmp\myy
Readonly Character Vector
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APLAN arrays of rank 2 and up

Multi-line Inline Expression
[1 2
34 & [120634056] o 321234568
5 6]
[1
2 & [1 ¢ 2 ¢ 3] =N
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APLAN vectors & nested arrays

Multi-line Inline Expression
(1 2
34 & (12034%056) o (12)(34)(56)
5 6)
(1
2 = (1 ¢ 2 90 3) = 1 23
3)
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APLAN namespaces

Multi-line
(
a:'APL'
b:,~1 2

Inline

(a:"APL"'" ¢ b:,=1 2)

& ()

=

Expression

{
o«<[INS©
o.a<«' APL'
o . b<{
,~1 2
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APLAN sandbox: is.gd/APLAN

# APL Array Notation sandbox )

Example: | Stencil

V]

Specification: PDF, HTML « Limitations

{cw}B[2 2
2 2] F 4 4p[A

I_L
') r-*—-

+AB
EF

]
{CD
GH

r
+IJ

MN

-
KL
opP
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APLAN in dfns.dws: cal

Ql<«'January' 'February' 'March P
Q2«'April ' 'May ' '"June Pt
Q3«'July ' 'August ' 'September'~"' '

Qt<«'October' 'November' 'December '~

months«Q1,Q2,Q3,Qk4

1st quarter month names.
2nd
3rd
Lth

month names for year.

12
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APLAN in dfns.dws: cal

months«(
'*January'¢'February'¢'March’
‘April' o¢'May’ ¢'June’
"July’ ¢0'August' o'September'

'October'¢o'November'¢'December’

month names for year.
1st quarter month names.
2nd

3rd

Lth
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APLAN in math.dws: Eigen

¢{w,c' <C1 A B A JOBZ
w,c' <Ci S R | A UPLO
w,c' <I4 "n}{ A N
w,c' =F8[] '(e@mat)}{ A A
w,c' <Ik "n}{ A LDA
w,c' >F8[] 'n}{ AW
w,e' >F8[] "(T2+kxn) }{ A WORK
w,c' <I4 "(T142xn) }{ A LWORK
w,c' >F8[] '"(72+43xn)}{ A RWORK
w,c' >I4 '0}6 A INFO
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APLAN in math.dws: Eigen

( ! <C1 ! lvl

' <ct 'L

" <Ik ' n

" =F8[] '(e§mat)
" <Ik ' n

"' >F8[] 'n

' SF8[] '("2+k4xn)
C<I4 ' (T142xn)
" >F8[] '(72+3xn)
' >Ih 0 )

> ®» » » ®» ®» » ®» ©® DO

JOBZ
UPLO
N

A

LDA

W
WORK
LWORK
RWORK
INFO
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APLAN in Profile ucmd: DBMenuCB

poss«l 2p'fns'((0 1)(0.7 0)(0.7 0)xsize)
possy«'fnd' ((0 1)(0 0)(0 0)xsize)
possy«' lines'((0 0)(0.7 0)(0.7 0)xsize)
posssy«'lnd' ((0 0)(0 0)(0 0)xsize)
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APLAN in Profile ucmd: DBMenuCB

poss«['fns' ((0.0 1 ¢
‘fnd"  ((0.0 1 o
'lines'((0.0 0 o
‘Ind"  ((0.0 0 o

0.7 0
0.0 0
0.7 0
0.0 0

<

<

o

0.7 0)xsize)
0.0 O)xsize)
0.7 0)xsize)
0.0 0)xsize)]
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APLAN in Link: DefaultOpts*®

(

codeExtensions: ( 'aplf’
‘aplo’
‘apln'
‘aplc' )
flatten: 0
source: ‘dir'
typeExtensions: [ 2 ‘apla’
3 ‘aplf'’
4 ‘aplo’
9.1 'apln'
9.4 'aplc'
9.5 "apli’ ] * Abbreviated
watch: ‘ns' slightly.
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Setting & Getting Variable Values

[INS Name Set”
[ING Name Get
[INV Name-Values

* Consistent extension of existing NS

21

.
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Setting Variable Values

myInstance [ONS('namel' vall)('name2' val2)

(data header)<[JCSV(OOPT'Invert' 2) path & 4 1
table«[INS (theader) data

table.age A one of the columns is "age"

o’

22
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Getting Variable Values

jsondata

[{"first":"Kelju","mid":"K.","last":"Kojootti"},
{"first":"Mikki","last":"Hiiri"}]

persons<0 [JJSON jsondata

(opersons).mid
K.

persons.mid
VALUE ERROR: Undefined name: mid

persons.mid
A

23

Array Notation and Language Vision



Getting Variable Values

jsondata
[{"first":"Kelju","mid":"K.","last":"Kojootti"},
{"first":"Mikki","last":"Hiiri"}]

persons<0 [JJSON jsondata

(opersons).mid

persons [ING <'mid’

24
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Getting Variable Values

:If 90010 ¢ leftArg«42 ¢ :EndIf
leftArg<[UNGc'leftArg' 42

:Trap (ONG<'DEBUG' 0)40
:Trap ONG<'TRAP' O

effective « specified [ONG defaults
effective « [ONG/settings

25 Array Notation and Language Vision




Getting Variable Values

leftArg<[UNGc'leftArg' 42

:Trap (ONG<'DEBUG' 0)40
:Trap ONG<'TRAP' O

effective « specified [ONG defaults
effective « [ONG/settings
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Getting Variable Values

(header data)<namespace [NV 2
data (Vheader) [CSV path

tODMX [NV 72

Category General
DM
DOMAIN ERROR +0
EM DOMAIN ERROR
EN 11
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Function Application
Depth
O

29
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Function Application

Fp<!

Fp 4 (5 6)

24

120 720

Scalar
function!

30
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Function Application

Fd<«{x/1w}

Fd 4 (5 6)
DOMAIN ERROR
FA[0] Fd«{x/1w}

A

Fs«{x/1w}00 Scalar
Fs 4+ (5 6) function!
241120 720
31 Array Notation and Language Vision
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Function Application

Fd<«{x/1w}

Fd 4 (5 6)
DOMAIN ERROR
FA[0] Fd«{x/1w}

A

Fs«{x/1w}00 Scalar
Fs 4+ (5 6) function!
241120 720
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Function Application

($81) ['FinnAPL'| ("APL'| ['yhdistyksen'))

LPAnniF

LPA|lneskytsidhy

($62) FFinnAPL{](EAPL' 'yhdistyksenj)

LPAnniF

yhdistyksen

APL

33
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Function Application

(¢072)

i

n

n

AP

L

' (FAPLﬂ fyhdistyksenﬂ)

FinnAPL

LPA

neskytsidhy

(67"

'FinnAPL'

("APL'

FinnAPL

LPA

neskytsidhy

'vyhdistyksen')
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Data Transformation

Select

>
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Data Transformation

oY Select/Permute

Sort

Sorts

« {(Aw)2w}
<« {(Aa)2w} A "sort Y by X"

Shuffle « {(?~#w)2w}

Grade

<« {(boundsiw)2grades}

36
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Data Transformation

O<t<3 8plA
- t[(1 8)(2 7)]
{ ABCDEFGH HO
IJKLMNOP
QRSTUVWX (1 8)(2 7)at

HO
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Data Transformation

[Jes«2 2p'Dad'3'Mum'5

S s[((2 1)3)((1 1)2)]
Dad| 3 ma
> ((2 1)3)((1 1)2)2s
Mum| 5 ma
-€
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Function Composition

Behind

o

39
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Function Composition

Behind
fog

(feg)

40
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Function Composition

Behind

411
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Function Composition

Behind[(f fou J

]
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Function Composition

Behind

-

(f

) g
feg

~

\(f nr)g )

N
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Data Transformation

>

Select/Permute

Sort <« {(Aw)2w}
Sorts <« {(da)2w}
Shuffle « {(?~%#w)2w}

K(f ) g :
fog
\(f ) g )

A "sort Y by X"

Grade <« {(boundsiw)2grades}

44
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Data Transformation

((f X)g V)
2V Select/Permute f ogg
e Sort <« {(Aw)>ow} \(f )9 ),

® Sorts <« {(Ao)2w} A "sort Y by X"
o Shuffle « {(?~#w)>w}

© Grade <« {(boundsiw)>2grades}

@_
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Data Transformation

C(f )9 :
2Y Select/Permute fog
e Sort <« {wh o cw} \(f ) J

e Sorts <« {wh o ow} A "sort Y by X"
o Shuffle « {w(?=%) o cw}

® Grade <« {w(boundsei1) o ogrades}

@_
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Data Transformation

((f )g A
2Y Select/Permute fog
® Sort « Aoo> SRRy
¢ Sorts <« Ao A "sort Y by X"

o Shuffle « (?7~%) o 2

¢ Grade « (boundsoti) e cogrades

@_
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Data Transformation

((f )g :
oY Select/Permute Fog
® Sort « Aoo> AP g 1
¢ Sorts <« Ao A "sort Y by X"

o Shuffle <« ?7~o# o >

¢ Grade « boundso1 o cogrades
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Function Composition

feg

=Y Match
(f Y)g

SameAsFirst « Do=

HasDuplicates « use=
Palindrome « ¢os=

IsPermutation « Acho=
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Function Composition

|

o5 Behind {” e
Whence <« 10€ A {(ta)ew}
InPoly « 501 A {(50)Lw}
Shapes <« pop A {(pa)pw}
ToFile « co[INPUT A {(<a)ONPUT w}

50
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Speculative Language Vision

A | ast?

EDVFI
>
(oF 2) —
D> s
- ¢ First
9
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Speculative Language Vision

A Sort?

<

28]

IV

>
1}
(o}
IA
<
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Speculative Language Vision

Promote and Demote?
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Speculative Language Vision

High-Rank Set Functions

‘v’

58
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Speculative Language Vision

Auto-Sizing Reshape

20
(L(x/pYV)+2)2p
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Speculative Language Vision

Auto-Sizing Reshape

20
((x/p )%2)2p
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Speculative Language Vision

Auto-Sizing Reshape

20
([ (x/pYV)+2)2p
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Speculative Language Vision

Auto-Sizing Reshape

20
([ (x/pY)+2)2pV5Y
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Speculative Language Vision

Auto-Sizing Reshape

20
([ (x/pY)+2)2pYV5210pY
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Speculative Language Vision

Auto-Sizing Reshape
1 2p
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Speculative Language Vision

Auto-Sizing Reshape

'R' 2p
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Speculative Language Vision

Auto-Sizing Reshape

0.5 2p
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Speculative Language Vision

Guarded Guards
{condl:cond2:res ¢ else}

69 Array Notation and Language Vision



JDYALOC

FinnAPL Autumn Meeting
Suomen APL-yhdistyksen syyskokous

SPECULATIVE

Language Vision

Addm Brudzewsky
Head of Language Design, Dyalog Ltd.



JDYALOC

FinnAPL Autumn Meeting
Suomen APL-yhdistyksen syyskokous

Array Notation and
Language Vision

Addm Brudzewsky
Head of Language Design, Dyalog Ltd. adam@d ya log.co m



	Title
	Slide 0: Array Notation and Language Vision

	APLAN
	Slide 1: Array Notation and Language Vision
	Slide 2: Array Notation and Language Vision
	Slide 3: APLAN: Why?
	Slide 4: APLAN: What?
	Slide 5: APLAN: What?
	Slide 6: APLAN and Link
	Slide 7: APLAN and Link
	Slide 8: APLAN arrays of rank 2 and up
	Slide 9: APLAN vectors & nested arrays
	Slide 10: APLAN namespaces
	Slide 11: APLAN sandbox: is.gd/APLAN
	Slide 12: APLAN in dfns.dws: cal
	Slide 13: APLAN in dfns.dws: cal
	Slide 14: APLAN in math.dws: Eigen
	Slide 15: APLAN in math.dws: Eigen
	Slide 16: APLAN in Profile ucmd: DBMenuCB
	Slide 17: APLAN in Profile ucmd: DBMenuCB
	Slide 18: APLAN in Link: DefaultOpts*
	Slide 19: Array Notation and Language Vision

	Set/Get
	Slide 20:  Array Notation and Language Vision 👉 System Functions
	Slide 21: Setting & Getting Variable Values
	Slide 22: Setting & Getting Variable Values
	Slide 23: Setting & Getting Variable Values
	Slide 24: Setting & Getting Variable Values
	Slide 25: Setting & Getting Variable Values
	Slide 26: Setting & Getting Variable Values
	Slide 27: Setting & Getting Variable Values

	Depth
	Slide 28:  Array Notation and Language Vision 👉 Primitives
	Slide 29: Function Application
	Slide 30: Function Application
	Slide 31: Function Application
	Slide 32: Function Application
	Slide 33: Function Application
	Slide 34: Function Application

	Select
	Slide 35: Data Transformation
	Slide 36: Data Transformation
	Slide 37: Data Transformation
	Slide 38: Data Transformation

	Behind
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44: Data Transformation
	Slide 45: Data Transformation
	Slide 46: Data Transformation
	Slide 47: Data Transformation
	Slide 48: Data Transformation
	Slide 49
	Slide 50

	Far future
	Slide 51: Array Notation and Language Vision
	Slide 52:  Array Notation and Language Vision 👉Primitives
	Slide 53: Speculative Language Vision
	Slide 54: Speculative Language Vision
	Slide 55: Speculative Language Vision
	Slide 56:  Array Notation and Language Vision 👉Primitives
	Slide 57:  Array Notation and Language Vision 👉Primitives
	Slide 58: Speculative Language Vision
	Slide 59: Speculative Language Vision
	Slide 60: Speculative Language Vision
	Slide 61: Speculative Language Vision
	Slide 62: Speculative Language Vision
	Slide 63: Speculative Language Vision
	Slide 64: Speculative Language Vision
	Slide 65: Speculative Language Vision
	Slide 66: Speculative Language Vision
	Slide 67:  Array Notation and Language Vision 👉Primitives
	Slide 68:  Array Notation and Language Vision 👉Dfns Syntax
	Slide 69: Speculative Language Vision

	Closing
	Slide 70: Array Notation and Language Vision
	Slide 71: Array Notation and Language Vision


