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The problem...

« Mam}a\ly \(e,ep\nj hs-boot files... is a nuiseace.

“Tt's not & little p(ob\em.”

“T 3|oSo|u.tC[\/ hote it 14 I have to write a
[-ks—‘ooot] ﬁle.”

“T waste too awch time ['Pixinjj impo(t cycle[sj."



The Pro\o\em?

Changed b years ago by simonp|
7 4 - . o - = J

Clearly a lot of people are interested in this ticket, but I'm not “ Reply /(A Eat ) - Delete

clear why:

e Writing an hs-boot file is very like writing a module signature in ML; and that
in turn is a bit like writing a type signature on a function. Why is that so bad?

e At the moment I am very un-clear about the design of a viable alternative.
Lennart's recent suggestion comes closest; but does that meet the goals of
others.

Once there is a clear motivation, and a clear design, it'll become easier to comment
about how easy or difficult it is to implement.

Simon

“The ML C_ommumty considers it 3 maJor virtue that
modwle signetures and implementations ace sepaca‘te



f‘—’l;\/o design paths ’1

Compile SCC as one Au'to(nat'ucally infer
monolithic unit hs-bost file



—’[;\/o ckes'(gn P&'ths
f‘ V4 828‘t pe(f{"om'mj

aRa ested code

[ @"N@w X No f‘CCOMlo'\\atian

, avoidance
C =(HS >J X How does 3)\c -C
wolk?

Co,v\'oile. S.CC 3.3 % @ Unolear impact on
monolithic unit GHC's acchitecture




wo design paths
v’ Recomilation avoidance

and one-Shot wolK @ "N@

X Cannot inline 3ccoss (

hs-bost B Gy

—————

X How o yov nfec '
Hhe hs-boot file? Automatically infec
hs-bost file



lwo design paths
v’ Recomilation avoidance

30d one-shot wolk @ w@

X Cannot inline 3ccoss (

hs-boot B (Y

Automatica |ly infer
hS-boot file




vowble:

W\odu\e A where modwle B where
.IM‘)oft 2 ?MPO(t A
data A=MkA R data B=MkB A
'F(omB 2R->A fromA:: A-R

fomB (Mk® 3)=a  TromA (MKA b) =b
assuvie explicit
type Signatures



vowble:

module A where
Tmpor{: 6
data A=MkA R
'F(omB wR-5A
fromB (Mk® 2) =23



vowble:

—-B.hs-boot

W\odu\e A where modwle B where
Tmpor{: 6
data A=MkA R data B=MkB A
'F(omB w3-5A

fromB (Mk® 2) =2



vovble: ?

—-B.hs-boot
W\odu\e A where modwle B where
Tmpor t 6

data A=MKkA R data B- N\kB@
'F(omB e B%A
fromB (MKk® 23) = a

hs-boot files may need to }Npo({: hs-boot files



36 how do we do it ¢



36 how do we do it ¢

Stratification



moduwle A where
impo(t B
dafa A=MkA R
fomB = B5A
feomB (Mk® 3) =2

O\e{:i nes ' €‘F€ fencesS



valves
constructors

types

hS value imp\emen‘b’tions
data types

O\e{zi nes Yt ewoe fencesS



hs—boo_t Value 'l:YPQ s~(3natufe5 .IZYPQS

hS value implementations valves
data types constructors
types

O\e{zi nes Yt ewoe fencesS



hs-boost2 dbstract types (nothing)

hs-boot valve type signatures  types

hS value implementations valves
data types constructors
types

O\e{zi nes Yt ewoe fencesS



ha-boot3 sbstract Kinds (nothing)

hS-looot2 Bbstract types Kinds
Kinds
valve type signatures  types kinds
hS—bOO'\: data i:ypes 7P "
kindS
) : valves
hS value tmp\emen‘ta'tlons constructors
data types .
Kds types Kinds

o\e{zi nes Yt ewoe fencesS



module A where module B where
hs-boot2

data A data B

module A where module B where

h Q- b OO't Tmport {4 SOURLE2#Y B  import §-4 SOURCE 24T A

data A=MKkA @ data B=MKk8B A
‘Ffom[’)'-'- R-A PromA:: A-RB

module A where module B where
import [HSIURCEAT 8 impart I HSOMRCEHTA

hS data A=MkA R data B=MKkB A

‘F(om[& wR->A PromA:: A-B

BromB (MkB 2y-a  FromA (MKA b) =&



modwle A where module B where
hS_‘O oot dats A & data B

module A where module B where
hs-boot Tnport {HSOURCE2HT R import {4 SOMRCERHT A
data A = MkA Q) MKk 8 (A
‘F(om[’) 2R->A

tmpoct SHSQURCEHE B HSOURCE#T A
hS dats A= dgth B=Mk8B A
feomB ::@-aA romA:A->B



“The plan
O Bresk import cycles with 3-#SOURCE#-3

@ W an hsboot file is absents ;' emely
— Generate an hs-boot flle by
e(asins value im'olemeatations

— Generate an hs-ooot2 file for
each module in the SCC with
Only abstract {:\/pes



“The plan
explicitly
® Bfeak/\impor'b cycles with 3-#SOURCE#S
@ W an hsboot file is absents ;' emely

— (Generste an hs-boot flle by
/ e(asinﬁ valve im'olemeatations

impotts ‘n — Generate an hs-ooot2 file for
SCC are eacdh module in the SCC with

3H SouRCElﬁ’zpoM\/ abstract types
others afe normal



_EMP\'\ca’c’lons for Backpack

Eve(\// implementation  implicitly

defines 3 Sig nature



_EMP\'\ca’c’lons for Backpack

balkes in a spec"ﬁc
implementation of A

unit myapp where /

include myfib (A)
modwle App where
'lmPoft A

(ka yes, they ace named un'fs now. And the
inline module Syntax dees work!)



_EMP\'\caJc’lons for Backpack

unit myapp where
Signature A where

fo0:: Tat— Int

module App where
'm\po(t A

wah, an
has—goot
filel



_EMP\'\caJc’lons for Backpack

unit myapp where
recbm(e vvxyl'lb (A)

4 module App whete
'lmPoft A

wfer the (e(bui\re& nterface



..L-.MP\'\caJc’lons for Backpack

‘—'ﬂ:‘P you O\On’f use d value/fyfe,

H:'S no‘t Coumteo\ ‘For \/our \Fec’uifement

— )’\S*Boo'tl files don™t influeace
type }o\ent'tt\/



_EMP\'\caJc’lons for Backpack

_EX]SJc'lr\g, packages ale
%a(‘kpack packages

: ( -
name = hefwock unit nefwork whete

bu‘ddLAePQ‘\AS‘ | (e%m(q base
3%, requite bytestfing
bytes'l',f “\3‘) T C easu}(e N X

Whix




\/\/Srn'm%‘. Me(g\nﬂ {:\/pes with kino\s

data A

dota B2 A — %
data C:: B3 — %
dota D C b — %



\/\/amir\%‘. Me(g\nﬂ {:\/pes with klno\S

data A hs-bootH
dota B2 A — % he-boot3
dota C::B a3 — % hs-bootd
dota D C b —>%  hs-boot



\/\/amir\%‘. Mecg\nﬂ {:\/pes with klno\S

data A hs-bootH
dota B2 A — % he-boot3
dota C::B a3 — % hs-bootd
dota D C b —>%  hs-boot

[ossible fiy: explicitly mack the “max leve|”



ook Ma, More S’l\cjr\ajcwes,/

o\eﬁnes fequi(es...

hS"b ooL2. 3bstract chpes (nothia 33

hs-boot ﬁ;: type signatures  types

types
hS value implementations valves
O\Sta ‘types const ructors
types

_T(’\B(\k yom!



