Declarative Name Binding for

Type System Specifications
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High-level degeription (what, not how) of which references regolve to which declarationg

Declarative Name Bindin .
or Type System Specificalions

in properties we can determine from reading a program without executing it, uging logic and formal rules.




A simple example

Syntax
integers z € Z = {..-1,0,1,..}
identifiers x € Id := some countable set
expressions e € Expr := z|e + e|fun(x : t){ e }|x|e e|let x = e in e
types t € Type == num|t -> t

Resolution Syntax Parameters
labels [ € L == P
relations r € R = :
dataterms d € D = x;: t

Matching Declarations, Label Order and Data Order d € pecL(x;) || I <; T||t <+t
N $<; Pt <rt
<
(xj: t) € DECL(X;) l =T
Typing Rules Gg,she:t

sFej:num stk ey:num

STLC-Num STLC-Plus
( )sl—z:num ( ) sHe; + ey:num
Vsy sp—=»s; spy—ax;:t; syhe:t
(STLC-Fun) 22 1 52 ittt 82 2
siFfun(x; @ t)){ e }:t; > 1t
DECL(X;), P*, <1, <jF p:sox;:t skFej:t; > tp skep:t
(STLC-1d) : J (STLC-App) 1- 1 2 2
skFx;:t skHe; er:ty
sihFej:t; Vs, sy=#»s; s,—ax;:t; spyhey:t
(STLC.Let) S S1° 11 2 52 1 52 i+t sayFexy:ty

s1-let x; = e1 in ey: t)



Little Jamie in the kitchen

PB&J Tortilla - Structure of a recipe

Ingredients
- 1 TO rt| | Ia
of [ peanu t butter

Output: what we get out

Inputs: what we need to put in

_ A lot of jelly -  Steps: what needs to be done

Method

- peat the tortlllaabove a stove burner until & /) References: refer back to something
brown. e

)
o)
)

Operations: things we can do

2. Puthe ea’nutb uttean § the jelly..‘ abowl] - Possible mistakes

and mix.

X. e » Refer to missing ingredient or tool

3. Empt %th “bowljon t of the tortilla e ’
mpty the bowljon op of the torti - » Incorrect operation ("stir with a pot")

4. Crush the M&Ms with a rolling pin. Spread‘on

top of the tortilla. ' » Find by just reading the recipe!




Jamie's first cookbook

RecipeChecker.exe

recipe.method. forEach( (step, index)

Boozy pears & chocolate

Ingredients —_— o
_ 40g blanched hazelnuts Coen

if (!'allowedActions.includes(action)) {

console. log( step ${index+1}: unknown action ${action}’);

\ ‘ n ] u )
ﬂ _ 1 -tin Of pear ha‘VeS ln JulCe if (!findFoodItem(food_item, recipe.ingredients, recipe.method.slice(®, index))) {

console. log( step ${index+1}: unknown ingredient ${food_item} );
}

— if (!findContainer(container, recipe.method.slice(®, index))) {

50 ‘ Armagnac console.log('step ${index+1}: unknown container ${container}’);

I— _ 50g dark chocolate

1

ring,

— 4 large SCO0OpPS vanilla ice cream e

ingredients: stringl[],

steps: stringl],
: boolean {

MethOd ' for < step in steps) {

. _ 1 .n } if steé.incledes(‘to.a name (return :
5 1. Toast the hazelnuts in @ large non S
- pan on a high heat for 2 minutes, until lightly

; | e ion findContainer(
SBT;den tOSSing regLJ‘ar‘y, then tlp.trl]ntﬁeaa‘tpes-t‘ /X | néﬁe: string,
, . e - H 00 eén
3 ~nd mortar, returning the pan 10 «— e

4 -
M

' 5. Remove the syrup from the hegt, then snap
: n;ost of the chocolate into the §l§_|||_ez.

|




Jamie Publishers

- More complex recipes

» "Make a sauce using the recipe on
page 23"

- Books in other languages

- Recipe checker becomes too complex
» Hard to understand
» Hard to maintain

» Hard to improve




Generaling recipe checker

Ingredients: Method:

Method:

-Yele into the

1s—a humber
1s—a unit
introduces food-item

uses food-jtem

B / uses food-i
.~troduces container food-item

uses container

Ruleg: match and eftect. Together a gpecitication. \l'@

Ingredients
40g blanched hazelnuts

Written in m - o i
e‘t‘ - . - 1 tin of pear halves in juice heCke r.exe
a-lanquage: talke about another lanquage.  © e T, -

50g dark chocolate

4 |large sCoOops vanilla ice cream
Method

Rules work together, eaying what but now how! o e e £

regularly, then tip into a pestle and mortar, returning the

5. Remove the syrup from the heat, then snap most of V / X

the chocolate into the skillet.

steps

’—— ——CR



High-level degeription (what, not how) of which referenceg regolve to which declarationg

Declarative Name Bindin g
or Type System Specificalions

in properties we can determine from reading a program without executing it, uging logic and formal rules.

Rules are easier to understand and maintain than code}

- We can automatically generating code for checkers |



