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✦ Yusuke Matsushita  松下 祐介 

‣ Software scientist, loves Rust
- Assistant Prof. at KyotoU

‣ My past work:

Brief self-introduction

2

RustHorn

RustHornBelt

Senior thesis ’19
ESOP ’20 & TOPLAS ’21

Master’s thesis ’21
PLDI ’22

Internship at Derek’s 
group, Extends RustBelt

Rust’s borrows made 
“pure” by prophecies



POPL 2020 @ New Orleans, a.k.a. NOLA
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✦ Later-free shared mutable state in separation logic 

‣ Higher-order ghost state, but clears the notorious later
- Great for termination & liveness verification

- Refines Iris’s invariants        & RustBelt’s borrows

‣ Key idea:  Custom syntax                for SL formulas
- Extensible & Semantic SL props under later

‣ Case study:  RustHalt, revised RustHornBelt

‣ Fully mechanized as a library of Iris

My latest work, Nola
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Ph.D. dissertation ’23 & PLDI ’25

github.com/hopv/nola

No later

<latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>𝐿
<latexit sha1_base64="NSkH0+rvU1irz57uWsOGLgRTv3o="></latexit>

𝐿 𝐿
<latexit sha1_base64="wUqut4BirKjlEl8o762Q7n9YUJg="></latexit>

&! 𝐿𝐿
<latexit sha1_base64="q9HnkBpMVFBKPhwPjbOOspkAtW0="></latexit>

P → Fml

On my GitHub pages

https://github.com/hopv/nola
https://shiatsumat.github.io/papers/pldi2025-nola.pdf


Why Nola?



✦ Meta-logic induction & composition should work 

‣ And that’s the case for traditional separation logic

Termination verification should be easy
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Example 1

Example 2

Total correctness

Proof.  Induction in the meta-logic (e.g., Rocq)

<latexit sha1_base64="RG8mN2x/HdemxpRPPIUBdtkOVww="></latexit>[
r →↑ 𝐿

]
*r = ndnat; decrloop(r)

[
𝑀_. r →↑ 0

]
Unbounded termination

Proof.  Composition of the former and the rule
<latexit sha1_base64="1CDDVrEs6UeUM5L1qdjhQ8VnJEk="></latexit>[
→
]
ndnat

[
𝐿𝑀 . 𝑀 ↑ N

]

Case  ← Case  
← Case  ← ⋯

<latexit sha1_base64="3Ah+40Bxu6Yk6qhDTOJwZ8nn2KI="></latexit>

𝐿 = 0 <latexit sha1_base64="344RErNQXW+THd9TrmJg6zGSpPY="></latexit>

𝐿 = 1
<latexit sha1_base64="fku/sKc2cLMT8EYkb8T9G+KBovs="></latexit>

𝐿 = 2

<latexit sha1_base64="mJ8hI5ankjRWhLUJj0jNEJIbGcs="></latexit>

→𝐿 ↑ N.
[
r ↓↔ 𝐿

]
decrloop(r)

[
𝑀_. r ↓↔ 0

]
<latexit sha1_base64="XrdIwxT4reKI4eHa95R5VKNHgiE="></latexit>

fn decrloop(r) { if *r > 0 { *r = *r → 1; decrloop(r) } }



<latexit sha1_base64="WjVDf487NQBCVkNeuF+rVJGPDO0="></latexit>

𝐿 →↑ 𝑀 ↓ 𝐿 →↑ 𝑀 ↔ 𝐿 →↑ 𝑀

Question
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What about 
shared mutable state?

Traditional SL: Mutable state is not sharable



✦ Invariant      :  Roughly, the situation  always holds 

‣ Mutable state shared across threads etc.

- Key of Iris [Jung+ ’15], Typical higher-order ghost state

<latexit sha1_base64="iU3fhAIkiQx1lVYxOFEsIL9Y2FE="></latexit>

𝐿

Invariants: Shared mutable state
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Shared mutable ref
<latexit sha1_base64="RYieg3mVNUEadfDS0uVhRh1Sf6k="></latexit>

r : ref bool ⊋ r →↑ true ↓ r →↑ false

Even nested ref!

Logical state that  
depends on 
SL assertions

<latexit sha1_base64="NZ0hGKHP8eD5tWUdhGDMbJbMi1s="></latexit>

r →↑ true ↓
r →↑ false

<latexit sha1_base64="zko8dkTH9Ix7uEsSPccsyo0pmFU="></latexit>

r : ref bool <latexit sha1_base64="zko8dkTH9Ix7uEsSPccsyo0pmFU="></latexit>

r : ref bool
<latexit sha1_base64="ULBg9YYntUmqeKn7JXgfLT+ZmjM="></latexit>[
r →↑ true ↓ r →↑ false

]
*r = false

[
↔
]

<latexit sha1_base64="KQxYb73PWs4+C+gFDy6rM3X7u64="></latexit>[
r →↑ true ↓ r →↑ false

]
*r

[
𝐿v. v = true ↓ v = false

]

<latexit sha1_base64="cKVeaiuMp2PgOqTDcH7rpI9feBU="></latexit>[
→
]
ref true

[
𝐿r. r ↑↓ true ↔ r ↑↓ false

]

<latexit sha1_base64="eD6jTpxawRWzWjsrfUWOZ/CyC2Y="></latexit>

𝐿

<latexit sha1_base64="OTyDdTImJy2FEQVYM4mACW0P+ZY="></latexit>

r : ref (ref bool ) ! ! s. r "# s $ (s: ref bool )



✦ Naive rule causes unsound “infinite loops” in logic

Sad news: Naive later-free invariant is unsound
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Naive access rule

Paradox Landin’s knot: Loop by a shared mutable ref of a closure

<latexit sha1_base64="j+SoQRn2dTyJG4QJbdzTvrE4npw="></latexit>!
!

"
landin

!
!

"
With the naive access rule, we can wrongly prove

Proof.  Via an invariant with a Hoare triple
<latexit sha1_base64="jWhUbXnBBcjVNJUW/IK1OzfKDto="></latexit>

! f . r "# f $
!
%

"
f ()

!
%

"

<latexit sha1_base64="n0PDlG1XDjq7cTeF4f0k0iEgdGk="></latexit> !
! ! "

"
ae

!
#v. ! ! $ v

"

!
! ! "

"
ae

!
$

"

<latexit sha1_base64="YXX8Xdusm4gNLVq1jqFu2/veNdM="></latexit>r
<latexit sha1_base64="4ndNnFlr62B43FxCzdTWXmE7Jko="></latexit>

fn

<latexit sha1_base64="FAB4omCSdM0vpjhWOJJgMDRFUoI="></latexit>

landin !
let r = ref fn () {} in
* r = fn () { (* r )() }; (* r )()

Call



✦ Weakened invariant        :  The situation      always holds 

‣ Later modality     :  “Holds one index later” [Nakano ’00]

- For soundness, Notorious obstacle of verification in Iris

Existing approach: Later
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<latexit sha1_base64="eHODSrWx3m71yhDcDVlWTF2SPjY="></latexit>

! !
<latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>!

<latexit sha1_base64="1OJUsZCuLllAAUVdBcUk8xV63hU="></latexit>

! !

<latexit sha1_base64="d7k888Foc76PvZ4WPB/Au6sJqyE="></latexit> !
! ! ! "

"
ae

!
#v. ! ! ! $ v

"

!
! ! ! "

"
ae

!
$

"

<latexit sha1_base64="n0PDlG1XDjq7cTeF4f0k0iEgdGk="></latexit> !
! ! "

"
ae

!
#v. ! ! $ v

"

!
! ! "

"
ae

!
$

"

Naive but unsound Sound but weakened



✦ Laters     are in the way 

‣ Very basic SL props like           are timeless              (up to   )

‣ But many SL props, including invariants        , are not timeless 

‣ Later     blocks access to esp. inside of nested refs

Problem about later
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<latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>!
<latexit sha1_base64="fpKmy+WarfjUU/77HjbDaz3ftRM="></latexit>

! !" "
<latexit sha1_base64="O9ICxwUzSFA1P2i1DtROIa0uw2Q="></latexit>

! ! ! ! <latexit sha1_base64="2h8gXZ0EHnuyl5fWdoelD+q4bLc="></latexit>!
<latexit sha1_base64="5zPrapdg2eEzhO9l/VdbBmWiTc8="></latexit>

! !

<latexit sha1_base64="3yCvB3tK3cFMHbuUMeP37uwsW6I="></latexit>!
r : ref ( ref bool )

"
* r

!
! s. ! (s : ref bool )

"

Blocks access!

<latexit sha1_base64="fLNhckyco52ZXXHZffIinPCySSQ="></latexit>!
<latexit sha1_base64="cGU1ZWU/0z0uxiRIp1IjbMv3lF4="></latexit>

r : ref ( ref bool ) ! ! ! s. r "# s $ ( s : ref bool )



✦ Step-indexing:  Tie program steps with laters

Existing workaround & Its limitation
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<latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>!
Wait for one program step,
then you can strip off one later

Paradox

<latexit sha1_base64="ByIrwxGw556Rr6vtPZ/K8y5I7Xg="></latexit>

! !! ! "
!
"

"
! "

!
#

"

!
" "

"
!

!
#

"

lets you wrongly prove under
<latexit sha1_base64="JcLxIFEgLXMPQRp/Exw15wz/0Wk="></latexit>!
!

"
loop

!
"

"

Proof.  By Löb induction
<latexit sha1_base64="z0nXPt9aBVefDxQpPiKgNJKXPdY="></latexit>

! ! ! !
!

Step-indexing on total Hoare triple

<latexit sha1_base64="aDwzeFsVvJReIS8/FDc4t0joioA="></latexit>

! !! ! "
!
"

"
! "

!
#

"

!
" "

"
!

!
#

"

<latexit sha1_base64="nzDYaX0ORXKIrZfZdyfHZ7gdbgQ="></latexit>

loop !! loop

✦ Does not work well in termination verification



1. Give up invariants on non-timeless propositions 

‣ Many recent SLs for advanced liveness properties: 
Simuliris [Gäher+ ’22], CCR [Song+ ’23], Fairness Logic [Lee+ ’23], etc.

2. Finitely bound program steps [Mevel+ ’19] 

‣ Bounded termination     , not genuine liveness

3. Use transfinite step-indexing [Spies+ ’21] 

‣ Still need to transfinitely bound program steps

‣ Lose good properties of later

Recent approaches to termination & liveness
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<latexit sha1_base64="99Ih1+IInPFxC586ne7Jw688oG0="></latexit>

$!

<latexit sha1_base64="v7OBdMeZ57K31eU+9e8XrVH9jNo="></latexit>

$!

<latexit sha1_base64="uNQciSXVyhT7LPrn4pUEpSheXxs="></latexit>

! (! ! " ) " ! ! ! ! " Used by, e.g., 
RustBelt’s lifetime logic



✦ Verify liveness naturally for shared mutable state 

‣ Want to use natural meta-logic induction
- Strong composability of proof, No bounding

‣ Sound later-free higher-order ghost state
- Invariants over closures etc. should be 

handled with care, due to Landin’s knot paradox

- But nested invariants should not suffer from the later

Goal: Natural & modular liveness verification
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Is that even possible?



Solution, Nola



✦ Later-free shared mutable state in separation logic 

‣ Higher-order ghost state, but clears the notorious later
- Great for termination & liveness verification

- Refines Iris’s invariants        & RustBelt’s borrows

‣ Key idea:  Custom syntax                for SL formulas
- Extensible & Semantic SL props under later

‣ Case study:  RustHalt, revised RustHornBelt

‣ Fully mechanized as a library of Iris

Solution, Nola
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Ph.D. dissertation ’23 & PLDI ’25

github.com/hopv/nola

No later

<latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>𝐿
<latexit sha1_base64="NSkH0+rvU1irz57uWsOGLgRTv3o="></latexit>

𝐿 𝐿
<latexit sha1_base64="wUqut4BirKjlEl8o762Q7n9YUJg="></latexit>

&! 𝐿𝐿
<latexit sha1_base64="q9HnkBpMVFBKPhwPjbOOspkAtW0="></latexit>

P → Fml

On my GitHub pages

https://github.com/hopv/nola
https://shiatsumat.github.io/papers/pldi2025-nola.pdf


✦ Custom syntax        & semantics      for SL formulas 

‣ Intuitively,                             is well-behaved substitute for

- So many SL props become “timeless” under well-designed

Key idea: Custom syntax for SL formulas
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<latexit sha1_base64="RCIHt5m1TmsMiHv5zkd/ldfNHZE="></latexit> !
! ! "

"
ae

!
#v. ! ! $ v

"

!
! ! "

"
ae

!
$

"

<latexit sha1_base64="q8q3u1AmteD5kAuA9UETVONXOqg="></latexit> !
! ! ! "

"
ae

!
#v. ! ! ! $ v

"

!
! ! ! "

"
ae

!
$

"

<latexit sha1_base64="mKsCOXtf6YIN6fotRRoKL6HjokA="></latexit> !
!P" ! !

"
ae

!
" v. !P" ! # v

" Winv ! "

!
P ! !

"
ae

!
#

" Winv ! "

<latexit sha1_base64="2BA3bLm4PgPR0OQV5pCOLichHcw="></latexit>

P ! Fml

! " : Fml " iProp

<latexit sha1_base64="I5N1Tz6xp7dfbNrd8BpezLh5AR8="></latexit>

! "
<latexit sha1_base64="3qdh75hsBqVFDJnZatf8rcBO8L0="></latexit>

Fml
<latexit sha1_base64="IJ4+rjS7RXDHYYmoBkY64OrMzvA="></latexit>

! " : Fml ! iProp <latexit sha1_base64="IMbECOKpSOuhHfKQQmV+OCXKH9U="></latexit>!
<latexit sha1_base64="uPAVs01/a5Nv7sipso3xjOCxlak="></latexit>

! "



✦ SL formulas can be really expressive & semantic

Power of SL formulas
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Any semantic SL props under later!

✦ SL formulas can even be extensible

‣ By parameterizing over the constructors, just like iProp’s !

HOAS

No later!
+ Productivity

E.g.,
<latexit sha1_base64="i+JtWsAWkZnHP0PwJRdtFauhtC0="></latexit>

Fml ! P,Q ! ! ," P * Q | P -* Q | P v Q |

A

# ! |

E

# !

| ! ($ " Prop) | r |-> v |
!
"

#
$P (P " ! Fml) | ÿ! ö" ( ö%" ! iProp)

<latexit sha1_base64="ajDfcuwv5XALT5+MJnQfM8IcuoA="></latexit>

ÿ! next! ! ! !

<latexit sha1_base64="2m8qba3+yTBIW7K25VScB/RI+do="></latexit>

! ÿ! ö! " ! ÿ! ö!

<latexit sha1_base64="ZyHYeoVj1/PWxz81JUoE1c9q1UU="></latexit>

!
!
"

#
$P " ! P <latexit sha1_base64="uHz7x7/vKjG9VMRLbtYCBvWkbms="></latexit>

! ! ! ÿ! next!

<latexit sha1_base64="zzIXQwPCZbd1gMA3ubggyw9xer4="></latexit>

!

A

! " !
! ! . ! ! ! "

<latexit sha1_base64="ncNRiSvLj8RHLoiZNbFec/T4wa4="></latexit>

! P -* Q" ! !P" !" !Q"Non-monotone



✦ With Nola, we can go inside nested refs w/o later! 

‣ Allows natural termination verification

Later-free access to nested refs
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<latexit sha1_base64="jROq2wtnvhLqI/UyTIlo/cqeFq8="></latexit>

r : ref bool !
!

"

#

$r |-> true v r |-> false
<latexit sha1_base64="38sRwmEoORptoGqbOJZV7m2ZvL8="></latexit>

r : ref ( ref bool ) !
!

"

#

$

E

s. r |-> s * ( s : ref bool )

Later-free access!

<latexit sha1_base64="aVsjyPpkhtJV5avgksDP9z1SF+E="></latexit>!
! r : ref ( ref bool ) "

"
* r

!
! s. ! s : ref bool "

" Winv ! "



✦ Termination of iteration can be naturally verified

Verification example: Infinite list
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<latexit sha1_base64="DBPnQdGu9cazs6k74lxx7qYtoT4="></latexit>

fn iterc ( f , c, r ) { if *c > 0 {
f ( r ); * c = *c ! 1; iterc ( f , c,*( r + 1)) } }Iteration

<latexit sha1_base64="mXtlOQMRFmdQEjqBixxCS+16bWo="></latexit>

! r .
!

! r
"

f ( r )
!

"
" Winv ! "

!
! list ! r " # c $%!

"
iterc ( f , c, r )

!
c $%0

" Winv ! "

<latexit sha1_base64="kVYE6auKjGNsxw0vT8xUfXI9vDs="></latexit>

list ! r !
!
"

#
$! r *

%

&

'

(

E

s. r + 1|-> s * list ! s

llist ! r ! ! ! r !

! " s. r + 1 #$ s ! llist ! s

!
! list ! r "

"
*( r + 1)

!
" s. ! list ! s"

" Winv ! "

!
llist ! r

"
*( r + 1)

!
" s. ! llist ! s

"

Termination!
By meta-logic induction



✦ Enable customizing the world satisfaction 

‣ Or the “mother invariant” for higher-order ghost state

Custom view shifts & Hoare triples
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World satisfactions 
can be combined

<latexit sha1_base64="uY50yfUPd7j7NwGCNu3ZXBg1yG0="></latexit>

! ! ! " " ! ! # ! " ! #

<latexit sha1_base64="EYLBE52xjDvIMfuvoMRh3ezSOZk="></latexit>

! ! ! ! !
!
! !

"
e

!
"

"!

!
!

"
e

!
"

"!

!
!

"
e

!
" !

"!
" v. " ! v ! ! " v

!
!

"
e

!
"

"!

<latexit sha1_base64="zigCWrL+MSi4ihAaP2lEcErcUfw="></latexit>

! ! ! "
! ! ! ! ! " "

!
!

"
e

!
#

"!

!
!

"
e

!
#

"! ! ! "



✦ Nola’s invariant generalizes Iris’s invariant 

‣  generalizes            ,       generalizes
<latexit sha1_base64="FfCS8EHbyTMLkA2Br16fh6bpS0Y="></latexit>

Fml

Model of Nola’s invariant
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<latexit sha1_base64="csMVsEVtnL8OncHWSX/MivVnKX8="></latexit>

! iProp
<latexit sha1_base64="PTKtHHU907IOMmF5TlhYdcU8Sp8="></latexit>

ÿ! : ! iProp! iProp
<latexit sha1_base64="C2PSlhvzuqhUE5n5XtgpdJpKSJY="></latexit>

! "

<latexit sha1_base64="3xTNk0HqUaVh/lbWlMUAuJGnvYU="> </latexit>

I!" Fml ! A#$%
!
N

! n
! A&Fml

"
' I!" ! A#$%

!
N

! n
! A& (" iProp)

"

P ! ! !. " [! # agP]
! I!" " " ! ! !. " [! # ag(next" )]

! ' I!"

Winv ! " ! ! I : N
! n
! Fml.

¥agI
! I!" $ $

"%domI

! !
! I !" $ ( "

"
& ) "

"
Wlinv ! ! ö#: N

! n
! " iProp.

¥ag ö#
! ' I!"

$ $
"%domö#

! !
ÿ" ö# ! $ ( "

"
& ) "

"



✦ Well-definedness is the key to soundness 

‣ ’s reference to          should be contractive
- For well-definedness of

‣      should be well-defined & non-expansive
- Landin’s knot paradox does not occur

<latexit sha1_base64="FfCS8EHbyTMLkA2Br16fh6bpS0Y="></latexit>

Fml

Soundness & Expressivity
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<latexit sha1_base64="OR9blO9IdgfAPmVfqjTYXkolpBc="></latexit>

iProp = ( I!" Fml ! á á á)" Prop
<latexit sha1_base64="C2PSlhvzuqhUE5n5XtgpdJpKSJY="></latexit>

! "

← Invalid circular ref to
<latexit sha1_base64="HWQ1LZgYSK25mfqsjKceqfUdzzo="></latexit>

! "

✦ Allows flexible construction for extra expressivity 

‣ E.g., Stratification
<latexit sha1_base64="JQmTZxNsnF679dV4A/wBTFwyTOo="></latexit>

! " ! : Fml! ! iProp
<latexit sha1_base64="60jLhWZ/D1cASl8XhI7sDiF0KLk="></latexit>

! [ P] e [ ! ] "1 !
!
!P"1

"
e

!
! ! "1

" Winv ! " 0

<latexit sha1_base64="Kie2XDHOcsbymcTZt6OLhrOJ3oE="></latexit>

! [ ! ] e [ ! ] " ! ?
!
!

"
e

!
!

" Winv ! "

<latexit sha1_base64="Q4XmNi2kPGXhYf2UMZGjTQDShYI="></latexit>

iProp



✦ Later-free version of RustBelt’s lifetime logic [Jung+ ’18] 

‣ Advanced higher-order ghost state, but analogous to invariants

Rust-style borrows
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<latexit sha1_base64="iS9orillJmHkAsDPtDlnS8O+m8A="></latexit>

let mut l = 0;

let b = &mut l ;

*b += 7;

print ( l );

!
! ! (

E

! . l |-> ! )
l :   ! int

" ! . l #$ ! l : int

[! ] 1 &! (

E

! . l |-> ! )
b: &! mutint

[! ] 1%!

&!
! (

E

! . l |-> ! )
" ! . l #$ !  !" ! . l #$ ! l : int

<latexit sha1_base64="DKjYqrnBQJcmMLpSgmuRIEvk8sE="></latexit>

! P" ! Wbor! " &! P ! " ! P   ! ! " ! P ! Wbor! " !P"

&! P ! [! ] ! ! Wbor! " &!
! P ! !P"

&!
! P ! !P" ! Wbor! " &! P ! [! ] !



✦ Want to prove subtyping on shared mutable refs 

‣ Need semantic alteration of SL formulas for invariants

Last challenge: Semantic alteration of syntax
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Goal So need 
something like

<latexit sha1_base64="VSORxxJpZq/8A1byvst/RsFwwZ0="></latexit>

! P" ! !Q"

!
!
"

#
$P " ! !

!
"

#
$Q "

✦ Semantic equivalence of syntax SL formulas?

Not semantic! Invalid circular self-ref

<latexit sha1_base64="IU21TagUAi0DETNYLp5+ocQbR00="></latexit>

!
!
"

#
$P " ! ? ! Q s.t. !P" " !Q". Q

<latexit sha1_base64="hYTvlQsKpkrDM+dyXkIGJ73YPcA="></latexit>

!
!
"

#
$P " ! P

<latexit sha1_base64="CdmjfQzvupr2MS+BW1OH0n5l84A="></latexit>

T ! U U! T
ref T ! ref U



✦ Fixpoint-like semantic construction of derivability 

‣ Key: Parameterize the semantics over derivability candidates

Solution: Magic derivability
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 is the closure of       & conjunction,
 is the smallest element of 
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Deriv
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✦ Semantic foundation for verifying Rust termination 

‣ Refined RustHornBelt [M+ ’22] w/ Nola’s invariants & borrows

- Each Rust type is modeled as a parameterized SL formula 

‣ Semantic typing / logical relation that enjoys extensibility

<latexit sha1_base64="o0ibjyvESNBRB+NNu88s8YpthPw="></latexit>

Fml

Case study: RustHalt
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✦ Fair liveness verification for shared mutable state 

‣ Extends fairness logic [Lee+ ’23] with Nola-style invariants

- Stratification is used for higher-order features

Recent application:  Lilo
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Lee+ OOPSLA ’25

refines

under scheduler fairness

Example



✦ Syntactic formulas & Semantic proof system 

‣ Unlike the syntax of logic, where the proof system is also syntactic

✦ Syntax is great in flexibility 

‣ In Nola, syntax removes the need for the later modality 

‣ Syntax can be designed for various use cases (e.g., strafication)

✦ Syntax can be quite extensible & semantic 

‣ Semantic propositions can be embedded in formulas under later

Takeaway: Syntax vs. Semantics
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✦ Later-free shared mutable state in separation logic 

‣ Higher-order ghost state, but clears the notorious later
- Great for termination & liveness verification

- Refines Iris’s invariants        & RustBelt’s borrows

‣ Key idea:  Custom syntax                for SL formulas
- Extensible & Semantic SL props under later

‣ Case study:  RustHalt, revised RustHornBelt

‣ Fully mechanized as a library of Iris

Summary of Nola
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Ph.D. dissertation ’23 & PLDI ’25

github.com/hopv/nola

No later
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On my GitHub pages

https://github.com/hopv/nola
https://shiatsumat.github.io/papers/pldi2025-nola.pdf

