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« HXEHTESREKEE

® AOSCC 2025 | # siTuc



® AOSCC 2025 | # siTuc

H4 2 Haskell ?

Haskell is a safe, purely functional programming language with a fast, concurrent

runtime. —— Haskell Weekly
IS : Miranda, RHIBMERERHANIES
. KRy, RBRSK: H-M E2BHES + System FC £EEH
(R=E)
2T 5iH Haskell/GHC B &BIZEEIgRIIGRE, Hlu0:
o Idris2: K{EXEBEHARE
- Agda: EIRiEEAES
« Liquid Haskell: #4328 R



H4 2 Haskell ?

FEHE ) EEEM/Y E:
B XIZHR: Monad with do-notation
NEFH & ZHF:
- STM (RFESAEF): THHAMR
- MVar/TVar: &RZEEE. HRIFESF

"=

]

B REEMREES:

« Pandoc. Shellcheck. Dhall. Darcs. ...
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Haskell fmiE T E &%

Glasgow Haskell Compiler (GHC) 2 BBl Haskell ESEATERIJRIFES LI,

« GHC = GHC Compiler + GHC Runtime System

Runtime System (RTS): EESZERFZREEXBENE D
- AEDBEL. WkEW. HIESE. FFI. ..



| Haskell 471F T B &%

The GHC = Compiler + Runtime System (RTS)

Haskell
source (.hs

GHC (compile)

oblect (.0} RuntimeSystem libraries
il (libHsRts (GHC.Base, ...
GHC (link)
iy

Executable
binar

including the RTS

(* static link case)

References : [1], [C1], [C3], [C12], [€21], [S7], [21], [22], [25]
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Haskell fmiE T E &%

- Hackage: Haskell £ RFEENREIR
SE5IX 18000+

nix eval —-impure --expr "with import <nixpkgs> {}; builtins.length (builtins.attrNames haskellPackages)"

(BHEHDXEDRZ 4P S LEMAE
- #HEE%it Hackage 7£ GHC 9.8 T RIS EE =2 8000

- Stackage: JEH Hackage BIFEE Haskell B35
- B= 3000+
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Haskell fmiE T B &%

- Cabal: H Haskell Community #3PBJ Haskell @ E1E38/

WERR
- ZHERKIIRALR, @2 Hackage index-state i #Kif iR S

(cabal.project, cabal.project.freeze)

- P4 TR/ KR (<package>.cabal)
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Haskell fmiE T B &%

« Stack: H CommercialHaskell 41 Haskell B &EIE28/

WERSG

- ZEFFEPERBIRALIR, B Stackage HREBHIE GHC RIKiSAR
A (stack.yaml)

o TIEZIRAMKIIER (stack-*.yaml, stack-*.yaml.lock)

- PGB TTEIERIA (package.yaml)
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Haskell 4mi¥ T E§%

« Nix: B Nix Community EiFRNEREEER/EERS
- ZF =[P Hackage
o {&# Nix/Nixpkgs 3§l RS
- 3R Stack. Cabal R % (cabal2nix. haskell-flake.

)
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GHC

« Glasgow Haskell Compiler (GHC) 2 B i lE— & X417 A9,

ESCFRER Haskell fmiEaSsEi

Haskell-a.k-a-GHC Language
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GHC & 9v

#m1¥ P EL: Haskell Language -> Core -> STG -> Cmm -> Backend

e Core

EHTF System F with Type Equality Coercions (a.k.a. System FC)
PASZ#F GADTs. Type families 155454

- AZPFEMEDR, LFENXREEASERFREY (REDK)

B Haskell (XIB#HITEREN . EipAFRIEEE
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GHC & 9v

#m1¥ P EZ: Haskell Language -> Core -> STG -> Cmm -> Backend
« STG (Spineless Tagless G-machine)

+  BEMERENHSIKEHNRE

- fHAMSE. MIRKENRRIEE



® AOSCC 2025 | # siTuc

GHC & 9v

#miE M E]: Haskell Language -> Core -> STG -> Cmm -> Backend

« Cmm (C minus minus)
FEETXR. REANXERNPEIRR
IRHECRERNERES
FE: 5C/C++ K%



® AOSCC 2025 | # siTuc

GHC & 9v

#m1¥ P EZ: Haskell Language -> Core -> STG -> Cmm -> Backend

« Backend

- FE&E¥SH: NCG. LLVM., C
« BREMRBLEREE (Native Code Generator, NCG) BEiEH Haskell F5,
7o C mixssBlol £k BinFE S0
- BBl NCG faiml4se/ o &P A RN
« Web F&: JavaScript. WebAssembly (WASM)
- JETF GHCJS, igft JavaScript BiR{EtE
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GHC =X Ehv

GHC transitions between five representations

each intermediate code can
be dumped by :

Haskell language
$ ghc -ddump-parsed

— hc -ddump-
e $ ghc -ddump-rn
~~

$ ghc -ddump-ds

Core language $ ghc -ddump-simpl

GHC S $ ghc -ddump-prep
compile I
steps
STG language 63 ol e
. —
Cmm language $ ghc -ddump-cmm
$ ghc -ddump-opt-cmm
. —
=
~
Assembly language $ ghc -ddump-livm

(native or llvm) $ ghc -ddump-asm

References : [1], [C3], [C4], [9], [CB], [C6], [C7], [C8], [S7], [S8], [21], [22], [25]
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GHC MERIESRIISZIT

GHC #IZ R %t : Makefile-based (2F3) -> Hadrian -> ghc-toolchain (FF& )
+ Hadrian: &7F Shake AN EERS:

- Shake Z#IFEINEMKE, IZSWESTASFML

- Shake £ H Haskell /85, tl{&= Haskell BZSEL ]

Hadrian EZA 3L 7 GNU Makefile B9t 2INEE ({REE)
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GHC MERIESRIISZIT

GHC MRS : Makefile-based (ZM) -> Hadrian -> ghc-toolchain (FF& )
- AEBNER: boot + configure
boot (Python script): fNKEIR., BEFIERRIRE
- configure (GNU autoconf): RIEFE. KEURSFEMLERE
- F33E: stageBoot -> stageO -> stagel -> stage2
- FREER, EEX
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hadrian

Vi
7

.~ everythihg below

L L ghc
DT ctagel

integer-* integer-*
stage 0 stage 1

Hadrian /usr/... _build/stage0 _build/stagel _build/stage2
path
ghc build build target target
runs on
produces build target target target
code for

X —— -y "x produces y"

x —3Y  "xis linked against y"
[:] GHC build dependencies provided by system
D Produced during GHC build
D Optionally produced during GHC build
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GHC MERIESRIISZIT

GHC MR A E#: Makefile-based (¥ ) -> Hadrian -> ghc-toolchain (FF& &)
- ghc-toolchain: —ft Haskell TE#EET A
EETIEREENRE, THERXXNRESER IS
‘ghc-toolchain —-host=<triple> —-target=<triple>
« GHC HEREDRBIEN Hadrian MERZN4FE2HF
. “./configure -—enable-ghc-toolchain' £ BirFSE &
(config.target)
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GHC MERIESRIISZIT

« GHC EMxz#F (o %it)
T1:
« x86_64-windows
o Xx86_64-linux, aarché64-linux
« aarché4-darwin
T2:
« x86_64-freebsd, x86_64-openbsd

« powerpc-linux, powerpcéb4-linux, powerpcbd4le-linux
« s390-linux
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GHC MERIESRIISZIT

« GHC RMxz#F (Bo#it)
e T3:
« aarché64-windows

* riscv64-linux
 loongarché4-linux

« BOBILTEREZERNMREE!
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GHC MERIESRIISZIT

« RV64

LLVM jSim: GHC 9.2 i

- AMAERFAERIANFE GHCi ESHF

NCG Riw: GHC 9.12 i

« OpenSUSE Tumblewood #3F7T GHC 9.10 BIisE4N T
- Dwarf fiixFHE=NK, FEFUH (GHC MR#13760)

- RVV 1.0 Z#EE S (GHC issues#25331)
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GHC MERIESRIISZIT

« LAGA
» LLVM [F¥m: GHC 9.6 i

« NCG FRim: GHC 9.12 i
. atomicRMW, Cmpxchg, Xchg Z#F&EFA A (GHC MR#14528)
. SIMD XiiEH &
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| RITIRZHS

BT GHC A iEE | EXISHIE 1P 5K BE RV64/LAGL X 1§

Debian 9.0, 9.6 3000+ F iR patchset, KETHY RV64 Sz 45, LA64 Sz #F (Debian Haskell Team) /
Fedora 9.6, 9.8 800+ .spec FHiTa, wETHAY RV64 Z§5, LA64 z#F (Fedora Haskell SIG)

Arch Linux | 9.4 1000+ PKGBUILD FzhiTa, &= A M RV64 t+ X4 (archriscv), LA64 B X (Lloongarch-lcpu)

Nix0S 9.6, 9.8 ~8000/18000+ | cabal2nix + Hydra CI H&g#)% Hackage RV64 &, LA64 &
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- HMNESEREZZAL....I9?
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IBIRRELF, BR...

- GEEB/MNERSR
 “Cabal #h5iX”
- MEZTRMZE, THRANKBKEIR
- cabal v2-freeze SZ#F8iE Hackage index-state, BEARZHFHE GHC R4
- WMYXEREE, fFlu:
« Q: ‘cabal v1-build/build/v2-build/new-build" 4 X5!?
A: cabal-install >= 3.0 #2, 234 35 FhR Nix-style P EE;
1HEXIBRAE, FEFHRE(ER
- Q: XHFrRE< ‘cabal build ——with-prog=PATH' ZiFiEEMLTH?
A: 2% “cabal vi-build —-help | tail -n 13 | head -n 4°, FrhR X IHFER

1 40 fif ik

"/
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IBIRRELF, BR...

BEE/MERR
Stack
« + Stackage LTS/Nightly & EEMSIRIUE T a2 14
- - RERIRHITESRE GHC IRALAK o] Bk HEE T A
Nix
« ++ Nix flakes BERMBIENFI (flake.lock), B Nixpkgs Z=[REZ

Hackage, BERIERANEEEMNTAEEM, MM T EEMAKBUERET)
« + cabal2nix, haskell-flake & Nix I B gE955E K ZEII A Haskell TE

« - Nix ESFERZNEES, FINFRS
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IBIRRELF, BR...

. fRIFHETH
+ GHC ZiMrfmi¥ T Hy
- GHC éff. ¥'BS Haskell TE{%ERBS
- 80 Hadrian <-> Cabal, Template Haskell (TH) <-> GHCi runtime

- B#if&T GHC o BB Haskell LI J1F{XE MicroHs
 MicroHs 3L T Haskell2010 By KX F& + 889> GHC ¥ &, B35 GHC BHHE
 Hugs, nhc98, uhc, jhc ERIF[EF LIPS E, FHHINBESZIFE Haskell20
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IBIRRELF, BR...

o« YmIFFSLIY
GHC ir/E#HNEE
« Haskell2010 - GHC2021 Z [8+< 8% & E # B S AR
- GHC2024 trENRIEE
- GADTs, Template Haskell FH BEARRATTATEA—K
- Haskell INE ZiE## Haskell2010 EZE GHC2021 24N GHC ¥ fE, Hf
Fes Bl ENEX




® AOSCC 2025 | # siTuc

IBIRRELF, BR...

o« YmI¥ESLIN
Hadrian {X7Ei#% & build = host /= target 2RI FE & = oA TR X2
(REEHK)

- GHC 9.4+ #H Makefile #9255, Hadrian X X #33E stage2 =414
stagel MR X miEE, LEENBIFFENEREERIZERS

- Xt 288 RISC-V # LoongArch E& &THR EBEIR R WEBENEE
Z_

« Tracking issue: https://github.com/loongson-community/nixpkg&/issues/1
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- FHEHZRME
« Haskell HEZF=FELHM: String. Data.ByteString. Data.Text

» haskell
type String = [Char]
data ByteString = BS {-# UNPACK #-} !(ForeignPtr Word8) -- payload
{-# UNPACK #-} !Int -- length
-- A Psince 0.11.0.0
data Text = Text
{-# UNPACK #-} !'A.Array —-- ~ bytearray encoded as UTF-8
{-# UNPACK #-} !Int -- A offset in bytes (not in Char!), pointing to a start of UTF-8 sequence
{-# UNPACK #-} !Int —— A length in bytes (not in Char!), pointing to an end of UTF-8 sequence
deriving (Typeable)

o FREEMAT ZERMREMETH String, MIEESMHEER ByteStrin
- ZFE/, fTH OverloadedString # BoJ LUR /D> F 75 B R B R RYEE......
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IBIRRELF, BR...

. EERt
+ Record ZEBIAITALRKY

- FREERME—
» DuplicateRecordFields: f#R=ERR /P2 (0)H

- ERBSRERGBREZIE
- NoFieldSelectors: &% 4K INEIEE RS R

- FREMAFEZSE
« OverloadedRecordDo: ARITFZSEREEFH Record FER

- Lh4h GHC iRt T EHETIEERET B!
 OverloadedRecordUpdate: fiF7E Record #i&d{&EH monad do-potation
« OverloadedRecordDot: z#Fi#id ‘foo.bar i5ia Record FE
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IBIRRELF, BR...

. BRI
Haskell frEFESOHETHE
« Haskell Discourse BEE&TFXTFirEE MR . FERARFDMBYKDL

« 2017 £ Haskell Foundation &% foundation £, S7EX#H Haskell frEE
- A 2023 FRARE—REMIAET ......




HXIEHITIEERESRKREE

« GHC Cmm X#HEH (GSoC 2025)

» GHC 9.14 B &K HF (LTS) IRA
- REHEIOHFIEThERM S

- Haskell Foundations EFITHEE M iE
+ ARMCI. #3RSZF

» Nixpkgs #45MEELEF/RISC-V GHC L{FiEit
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43 E
==

- Make Haskell Great Again!
ARRE "EFRNETF

- W{aIHR =M Haskell/GHC IREH?
{F M Haskell § Nix TR, iKX= stars
IRt GHC R1ThRZR4E:EED, 3T Haskell I, BAFMBHXITHES
¢5 GHC 123X Merge Request (MR) & AZMUEE, B ARmIFSR K
ET Haskell £7&%, HREXBRFFHRFPLEY AR

« Avoid $ success at all costs —— Haskell's motto
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