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Background

Version Update May Break Software

—

Expects

v, of parser

K_:-E)ar‘se(...)J--@[)[ parse ]
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Background

Implicit Assumption: One-version-at-a-time

app [ parse ]
import parser (parse)
let x = parse .. parser@

4 [ parse ]

Only one version of
parse can be used

J
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Background

Dependency Hell

e Difficult to resolve indirect dependency conflicts in a

software with complex dependencies

amp) =
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Background

Programming Language with Versions

Can use two versions

Can detect inconsistent

in one client usages across versions
parser(l -

- a_PP parse ] R ~
‘parse(..) \ [newXML]AJ/;)S'ﬂ' = newXML(...)
parse(.. parse(XML)

k--2 ( ) / parser@ - S )
Incremental parse Expected:(V
update ! Found:

Core calculus: AVL[Tanabe’l& Tanabe’22]
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Background

Versioned Values

Version labels

[, & {@}» [ & {@}

* Versioned records { [; = t;} < Extraction t.[,

Multiple versions in one value Evaluate t in the specific version
[, = parse }
1=D v1
arse = rse XML]|.
P {lz = parse,, [parse -4

' =P parse,, 0bj,q

== [ ("English","hello"),
pargevl PClTSevz ("French","bonjour"),

("Japanese", "konnichiwa") ]

= \xml -> = \xml ->
let elem = pop .. let elem = pop ..
in .. in ..
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Background

Ayt Type System

e Versions as Resources :
Types are tagged with available and consistent
version labels

parse : O, 1,3 (XML — A) XML : O, 1,1, XML

parse = {ll = parsevl} (1, = obj;
l, = parsey, XML =<1, = obj, ;
\13 — Objgj

let |[f] = parse in
let[x] = XMLin :0Og, ;A

f x] 1

LNy, 13}
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Background

Ayr Type System
* Inspect the consistency of version extraction
parse : Og_ 1 3(XML - A) [ERROR]
XML : D{ll,lz,lg}XML EXpECtEd l3,
but got [, [,

let |f] = parse in / let |f] = parse in
let[x] =XMLin A let[x] = XML in

£ 2.1, TN

%
because [; € {Iy,1,} N {ly, 1o, 15} | | because Is € {I1,1,} N {Iy, L, I3}
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Motivation — Infeasibility of Ay, Programming

Peculiar Syntax of Ay,

* Requires high proficiency in the resource-aware type
system
let [f] = parse in
let [x] = XML in
Lf x]. 13

Substructural terms

Contextual-let binding Promotion
let[x] =tint [t]

from GrMini[Orchard'19]’ fRPCF[BruneI’M]
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Motivation — Infeasibility of Ay, Programming

Exposed Version in Ay Programs

* Requires comprehension of correspondence between

labels and versions

let [f] = parse in
let [x] = XML in
|f x]. 13

Label-dependent terms

Versioned records Extraction
{ li — ti } L. lk
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Research Proposal

Ordinary Functional Language
as a Surface Language for Ay,

{ Core: /1VL ] { Surface: STLC }

(Haskell-subset)

Infer a safe version -

by semantic analysis s e
‘parse(...)

—l - .
_par'se(---) -.-Ear‘se(.--)

Ve i
Both @ \lJ) ) :

versions parser@ :
available r— .
parser Bundle multiple [ parse ]
:éf ; \ versions of
parse definitions parser@
> g [ parse ]
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Research Proposal

Ordinary Functional Language
as a Surface Language for Ay,

{ Core: AVL ] { Surface: STLC ]

(Haskell-subset)

__{app Infer a safe version _ {app ]
—— by semantic analysis e
‘parse(.. G E— ‘parse(...)
- parse(..) —
‘parse(.. @ - ‘parse(...)

Bundling

parser Bundle multiple
versions of
arse e eae
P definitions
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Methods
An Example of Bundling

Avi STLC
(Haskell-subset)

Main
main : Og, 1 3Int
main = |id |n]]

-- Main
main :: Int
main = id n

bo -- ID version 1
.S id :: Int -> Int
ID :ES id n = n
A e n :: Int
id = Og, 1,3(0,Int — Int) g I
(a8

-- ID version 2

i = {ll = An'.let [n] = n' inn}
id :: Int -> Int

[, =An'.let[n] =n'inn

n . D{ll’lz}lnt idn ;nz
n={l1=1,l2=2} n = 2
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Methods
Bundling Overview

GrMinjlOrchard’19] STLC
(AyL—subset) (Haskell-subset)
AVL _d_ EDIVSP Ilt -- ID ver 1
v Heint = An dmm g Int->Int
id = An'. 10 e AnEman
.- ID let [n] = 1 i id n = n
id : Og, 1,3 (O Int - Int) ctimi=nmn Step 1
=i e ) oot g i T
2= ToT id :: Int->Int
id = An'. id n = n

let[n] =n"inn

Step 2

Step 3 H [, I—){@} L, H{@} 4—'
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Methods
Bundling Overview

{GrMini[OrChard'le { STLC }

(AyL—subset) (Haskell-subset)

-- ID ver 1 - ID ver 1

:Z ’:Dl{rllr,‘t_’lnt g Int->Int
let[nj::nfin71 idn=n

-- ID ver 2 - 1ID ver 2

;Z ’:':'/{Tllr,‘.t_’lnt G id :: Int->Int

. id n = n
let[n] =n'inn )

Step 1: Girard’s translation

Any term and type derivation in STLC can be
translated into GrMini (Ayy -subset)!©rchard13]
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Methods
Bundling Overview

GrMinilOrchard’19] STLC

(AyL—subset) (Haskell-subset)

-- ID ver 1
Step 2 id :: Int->Int

. id n =n
Generate version labels J

from versions of -~ ID ver 2

dependent packages ij r’lzngt'””t

\

( 11'—’{@} lz'_’{@} |
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Methods
Bundling Overview

GrMinjlOrchard’19] STLC
(AyL—subset) (Haskell-subset)
AVL '—d—.IDIver‘ Il -- ID ver 1
e bt = Int G id o Int->Int
- id =1An'. .
ID let [n] = n' i id n = n
id : Og, 1,,(0,Int > Int) ctinl=n1nn
id:{;l ijn,.:et } ,".ID ver 2 -- ID ver 2
2 = An.let .. d = O Int ~ Int G id i Int->Int
id = An’. id n = n

let[n] =n"inn

Step 3:
Bundle top-level values-( L = {0} 1, - {0} |

tagged with version labels
as a versioned value
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Methods
Bundling Overview

GrMinjlOrchard’19] STLC
(AyL—subset) (Haskell-subset)
AVL _d_ EDIVSP Ilt -- ID ver 1
v Heint = An dmm g Int->Int
id = An'. 10 e AnEman
.- ID let [n] = 1 i id n = n
id : Og, 1,3 (O Int - Int) ctimi=nmn Step 1
=i e ) oot g i T
2= ToT id :: Int->Int
id = An'. id n = n

let[n] =n"inn

Step 2

Step 3 H [, I—){@} L, H{@} 4—'
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Methods

Step 1: Girard’s Translation

Version resource variable
(instantiated in the type checking)

Types:
[A]l = A
[A -> A] = L‘@)[[A]] — [B]

Terms:
[X] = x
[\x => t] = Ax".1let [x] = x" in [t]
[t s] = [t] [[s]]

November 24, 2022 COP 2022

STLC
(Haskell-subset)

- Main
main :: Int
main = id n

- ID version 1

id :: Int -> Int
id n = n

n :: Int

n =1

- ID version 2

id :: Int -> Int
id n = n

n :: Int

n =2
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Methods

Step 1: Girard’s Translation

{ GrMini J [ STLC }
(AyL,—subset) | (Haskell-subset)

id : O,Int - Int id :: Int -> Int
id =An".let|[n] =n"inn id n = n

n : Int n :: Int

n=1 n =1

[\n => n] = An'.let[n] = n'in [n]
=An'.let[n] =n"inn
[Int -> Int] =0,[Int] - [Int]
= O0,Int — Int
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Methods

Step 1: Girard’s Translation

GrMini STLC
{ (AVL—SUbSGt) } {(Haskell-subset)}
. -- Main
main : Int :
_ , maln :: Int
main = id |n] : :
main = 1id n
[id n] = [id] [[n]]
= id [n]
[Int] = Int

November 24, 2022
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Methods

Step 2: Generate Version Labels

* Maps version labels to versions of

external module

[, »{ID version 1}
[, » {ID version 2}

* Consider cartesian product If
multiple external modules exist

[, »{ID ver 1, N ver 1}
[, » {ID ver 1, N ver 2}
[; » {ID ver 2, N ver 1}
l, » {ID ver 2, N ver 2}

November 24, 2022 COP 2022

STLC
(Haskell-subset)

-- Main
main :: Int
main = id n

-- ID version 1
id :: Int -> Int

id n = n
n :: Int
n =1

-- ID version 2
id :: Int -> Int

id n = n
n :: Int
n =2
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Methods

Step 3: Bundling Top-level Values

vt { GrMini J

(Ayp,—subset)

id : Oy, ;,3(0,Int - Int) _[ id : O,Int - Int
[, = An'_ let [n] — n’ inn id = An'.let [Tl] =n'inn
M={1 }

n : Int
[, =An".let[n] =n'"inn n=1 ID version 1

id : O, Int = Int
id =An'.let[n] =n'inn
[, » {ID version 1} n: Int - o
. =2 version
[, » {ID version 2} "
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Methods

Step 3: Bundling Top-level Values

GrMini
AvL (Ayr—subset)
main : Oglnt < main : Int
main = [id [n]] main = id [n]
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Methods

Step 3: Bundling Top-level Values

GrMini
AvL (Ayr—subset)
main : Oglnt < main : Int
main = [id [n]] main = id [n]

main = let [id'] = id inlet [n'] = nin [id' [n']]
lz —_

= let ld]—{ll— ) }lll
let[n'] ={l; =-,1, = }in[id' [n']]
: D{ll,lz}lnt
main.l; >* 1 main.l, =" 2
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Future Work

Formalization

* To prove desirable properties for bundling:
* Ex.) Preserve its meaning/type of the original program

* Challenge: Inverse translation of bundling
* In a independent manner of the Ay dynamic semantics

main. l4
= let[id'] ={l; = id",l, = id* }in
let[n'|={l; =1,[, =2}in[id' [n']].[;

->*(ly =id", |, =id")Y@l, [{l; = 1,1, = 2)@,]

—* id"|1]

* 1 Similar to the macro dispatch mechanism?
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Summary

Problem Proposal

Infeasibility of Ordinary Functional Language
Ayt, Programming as a Surface Language for Ay,

AVL ‘ GrMinil ‘ STLC |

arser
parser parser@ G (P @
arse
{l, = parse,,, P A Step 1
[, = parse,,} parserii; l parser
L ’ parsey; [ parse ]

Step 3 H [, & {@} [y & {@

Methods: Bundling Future work
Compiling STLC to Ay, [ Formalization
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