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What is the essence of
tacit programming? Find out here!

Explicit code mentions arguments:
Expression ([/N)-L/N«3 1 4 1 5

Tradfn V R<Range Y ..
Dfn {([/w)-(L/w)}

Tacit code implies arguments:
Tacit [/-L/
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Shocking Revelation:
You’ve been unknowingly using
tacit constructs all along!

f/ f7 eo.g f\ Aeg fB f[B

APL old-timers don’t want you to know this one fact:

Operator application is actually just tacit programming! g
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Function composition

fog fog f~ fgh fog

Discover the mind-blowing secret:

Function composition is actually just plumbing! g
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Experts rave about tacit!

Arguments in operands

Memorable (like zc+ and +#+#)
Adjacency (like x- and v/¢€)

Brevity (like Fo[JC)

DRY (Don’t Repeat Yourself; like =6p)

Just a general feeling of superiority and awesomeness
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Over

The shape of an outer product . °.f wis
(pa) , (pw)

We can write this as
o ,0p w

“pre-process both”
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Beside

L ocation of at! 1 in each element of w is
0 5" 1" o

We can write this as
o 201 W

“pre-process right”
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Atop

Any-presence of o in w is
v/ o € w

We can write this as
o v/oce w

“post-processing result”

/ \

x

a Tsg

W

W
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Commute

A multiplication table of N is
(tw) o.x (ww)

We can write this as
°o.X~ 1W

“selfie”

Tacit Techniques



Tacit Techniques
Function Compositions

Over Beside Atop Commute
/f\ f\ f f
] A ( )
Q W o W « W W
a fOg w a fog w a fég w f~ w
pre-process pre-process post-process selfie

both right result



Tasks: Tacify!

'Hello' {(C a)=([JC w)} 'HELLO'

‘ab' 'cd' {A/aew} 'abba'
64 1000 0 {ox+w} 3

10 4 1 0 {oaxxw} "3 2 0 71

'dad’

1

10

4 10 O

104 00

11
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Train Introduction

Also a type of composition
Sequence of functions in isolation:

Parenthesised:
(+4£+#) 3 1 4 1 5

Assigned
Avg++f+¢
Avg 3 1 4 1 5
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Discussion: Writing Trains

(fY)+(hY)

13
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Discussion: Writing Trains

(fY)+(hY) > (f+h)Y
(fFY)+(Y)

14
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Discussion: Writing Trains

(fY)+(hYy) > (f+h)Y
(FY)+(C YY) > (f+r)Y

(XfY)+(XhY)
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Discussion: Writing Trains

(fY)+(hYy) > (f+h)Y
(FY)+(C YY) > (f+r)Y

(XFfFY)+(XhY) > X (f+h)Y
(X ) + (XhY)
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Discussion: Writing Trains

(fY)+(hYy) > (f+h)Y
(FY)+(C YY) > (f+r)Y

(XfY)+(XhY) > X(f+h)Y
(X )+ (XhY) > X(+4+h)Y
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Discussion: Writing Trains

(fY)g(hY) - (fgh)yY
(fY)g( Y) > (fgwr)Y
g (hyY)

(XfY)g(XhY) - X(fgh)Y
(X )Yg(XhY) - X(4agh)Y

f/g\h
\/

(fgh)w

f/ \h
]

a(fgh)w

18
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Discussion: Writing Trains

(fY)g(hY) - (fgh)Y
(fY)g( Y) > (fgr)Yy
g(hY) > ( gh)y

(XfY)g(XhY) > X(fgh)Y
(X )g(XhyY) - X(24gh)yY
g(Xhy)
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Discussion: Writing Trains

(fY)g(hY) - (fgh)Y
(fY)g( Y) > (fgr)Yy
g(hY) > ( gh)y

(XfY)g(XhY) - X(fgh)Y
(X )g(XhyY) - X(=2gh)yY
g(Xhy) > X( gh)Y
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Discussion: Writing Trains

(fY)g(hY) > (fgh)y

(FY)g( Y) » (fgr)Y f 1‘c
f(gY) > ( fg)y g g
(XfY)g(XhY) = X(fgh)Y a/\w

(X )g(XhY) > X(+gh)Y (fq)u a(fg)w

F(XgY) > X( fg)V z
‘ 21 Tacit Techniques I



Train Details

Some parts can actually be arrays:
Aghis {A}gh

Two sub-types of trains:
Fork: fgh and Agh
Atop: fg

Longer trains:
(defgh)is (de(fgh))
(efgh)is (e(fgh)

(\

(Agh)w o (Agh)w

e

/\ \,
/\ /\

22
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Tacit Techniques

Monadic
(fY)g(hY) « (fgh)Y
(fFY)g( Y) « (fgr)Y

g(hY) « ( gh)yY

AN
\VARVER

(fgh)w (fogr)w (fo)w

Trains

Dyadic

(XfY)g(XhY) e X(
(X ) g (XhyY) o X(
g(XhY) « X

fgh)yY
“gh)Y
gh)Y

1:

& DA

a(fgh)w

a(-Hgh)w

a(fg)w



Example: Writing a Train

{r/ ([\w) = w} 13567
1 {rn/ (\w) = (rw)} 13567
1 {A/ ([N =+) w} 13567
1 {(A/ T\ =+) w} 13567

(A/ [\ =+) 13567

1
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Tasks: Tacify!

1. {2xw} 2 7 1 8
2.3 1 4 {(ovw)~(arw)} 1 6 1
3. {vwviw} 10

A. 2 {(o>VYw)>w} 3 1 4 15

4 14 2 16
3 4 6
1 25 10
"

25
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Amazing tool: Jbox on

26
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]box on

| =+ /%=

27
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lbox on -t

-t=box

| =+ /%=

28

Tacit Techniques

L



lbox on -t

-t=box -t=tree
I_I_

]

|+ F T %
x| = |—|—|
+|/ / =

I_I

29
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lJbox on -t-=.. | F=+ /%=

-t=box -t=tree -t=parens
— | (F2((+/)%=))
e
o F o+ %
x| = I_I_I
+|/ / =
I_I
+
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Tasks: Tacify!

{(ew)r(ew)} 1 11 01100 3

',3' {(~wea)cw} 'ab,de;fgh’ ab de fgh
nums<3 1 4 1 5

4 {(a+#w)+a} nums 2.25 2.75

{(+#w)+#w} nums 2.8

Bonus task: Combine 3 & 4 into an ambivalent function. g
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4 aspects of tacit that could ruin
your life — #4 will blow your mind!

Arguments in operands

Monadic functions
Recursion, Assignment, Dotting

Selection (but 20.0...)

32
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The ultimate paradox revealed:

Arguments in operands

10 {x«o ¢ ¢@{x<w}w} 1 2 13 14 5 16 7 18
18 16 5 14 7 13
10 { P@(a<+)w} 1 2 13 14 5 16 7 18
18 16 5 14 7 13

1

1

o

2

2

ol

7
L
1

2 {(po@*xa)w} 3 3p19

33

Tacit Techniques

L



Inappropriate tacit discovered:
Lots of monadic functions

{o+£1¢ w}
o (+#)oto(¢7)
b(+£(197))
b+Foto(¢7)
G(+Fo107)

34
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3 things tacit code just cannot do

Assignment

{n;Qfag“n;aTnNL‘z}

Namespace “dotting”

Recursion
{1201 0 (w-1)+8g(w-2))

35
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The ugly truth about selection,
and what we plan to do about it

{(3>w)#w} 3 1 4 1 5
4 5
(3e>#) 3 1 4+ 1 5
SYNTAX ERROR
(30># +) 31 415
SYNTAX ERROR
(30> ro£ +)3 1 4 1 5
4 5

3e>04 3 1 4 15 z
Tacit Techniques



The ugly truth about selection,
and what we plan to do about it

‘aeiou' {wl[odw]} 'hello
eoohll wrld

‘aeiou' {w[~cdw} 'hello
LENGTH ERROR

‘aeiou’ {w[l~cadw} 'hello
eoohll wrld

‘aeiou' (coAf]v) 'hello
eoohll wrld

'aeiou’ (Ao+) 'hello

world'

world'

world"'

world'

world'

37

Tacit Techniques



Tasks: Convert tacit to dfn

Monadic xx| o |

Dyadic [ o#1t+

Monadic =6([dC~o"' ')

Monadic +#+>+#+#
Bonus tasks:

Monadic ¢

-

1
©-
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Amazing tool: tacit.help

Transform tacit APL into dfn form

f < | +tAsdeZ

fYe {((+Aw)+(Zw)}

© 0o

X fYe {(a(+A)w)+o}

Arrays: 4, B, C,... Functions: a, b, c,...
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[ hash tables that won’t go away

PoA
Poy
Po1
Pou
(eoP) s
(~oP) s
(neP) s

nw u uw U UV TV O
O Il m C ~ <
nwu u u um

U U v n n n

40
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[ hash tables that won’t go away

s«'Hello, World!"'
AVi<[JAVo1r ¢ {}AVi s
cmpx '[JAVis' 'AVi s

OAvVis -~ 6.0E77 | 0% 0000000000000000000C

AVi s »> 3.7E77 | -39% O00000O0OOOO
AVg<[JAVoh ¢ {}AVg s
cmpx '[JAVAs' 'AVg s'

JAVAs > 2.3E76 | 0% U000000000OOO00OOOOO

AVg s ~ 5.5E77 | -77% 00000

411
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[ hash tables that won’t go away

s<«'Hello, World!'

cmpx '[JAVis' '[JAVor s'
OAVis - 6.5E77 | 0% 0000000OOOOOOOOOOOOO
OAVer s -~ 7.0E77 | +7% O0000000OOOOOOOOOOOOO

cmpx '[AVAs' '[JAVoA s'
AVAs > 2.0E76 | 0% [

42

OAVed s - 6.7E75 | +3242% DDDDDDDDDDDDDDDDDL; .
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Showdown: Memory vs CPU

5 €

(A/7€7) b

{r/"0e"w} b

d

Afoe b

d

{r/aew} b

a<(2ebtp 'ab' 'cd')[?5ek4p2]
b« ‘aba' 'cad'[?5ek4p2]

V hwm<mem expr

{ tOwWA

{}0(20001)14

hwm<2000I1Y4

{}z2expr

hwm-~<2000I1kL
Y

43
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Showdown: Memory vs CPU

0 0 0O 0

0 0 0O o

(ss,mem ) e

(A/7€7) b 125835728
{A/"ae”"w} b 125835792
VAT 4194304
{A/aew} b 4194304

(35,1ocmpx’’) e
(A/7€7) b 0.45675
{A/ae”"w} b 0.4145
Aloe b 0.4245
{A/aew} b 0.42275

44
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Showdown: Memory vs CPU

0 0 0O 0

0 0 0O o

(ss,mem ) e

(n/7e¢") b 0
{A/ 0e " w} b 0
Afo€e b 4194304

{r/aew} b 4194304
(35,1ocmpx’’) e

(A/7€7) b 0.0080625

{A/"ae”"w} b 0.0078359375

Aloe b 0.019703125

{A/aew} b 0.021765625

a<21 a3

45
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Check out this cool summary
— you won’t regret it!

Function composition: Watch out for these:
O Pre-process both Arguments in operands
o  Pre-process right Lots of monadic functions
o Post-process Just don’t try:
~ Selfie Assignment
Operators: long left scope Namespace “dotting”

Recursion

Trains: odd-even from right L .

Tools: Tbox on -t= Selection issues:

) . Compress: +o#
tacit.help Index: co.. [ ..

46
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