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1 XWREHFE

KL R—-TPOMRIEF, v - VIEFY Y —/Users/kodamay/aios/abclcp I &H %
yaskodama/abclcp TH b, AR TOD remote IFXTH o7z,

origin https://github.com/yaskodama/abclcp.git

MR T F >~ F 13 make-src-base TH D, origin/make-src-base L [AEATH o7z, KiB
¥ 7 4 L2 LT docs/RETURN_PROMPT .md DMFAE L7228, AMEETIIAE L TWVARW,
ABELEFE 7AVER 1 OB TH 5,

K1 FEFET 7 A0

77 AN el

src/ast.ml . X, class. method. send target. select case @ AST
=

src/parser.mly ABCL/c+ DEZHEX

src/lexer.mll lexer E#%

src/types.ml R B2 % — A4, Bt class method registry

src/typing_env.ml primitive & overload % O HATIERSE

src/infer.ml Al & U E

src/eval_thread.ml actor runtime, mailbox. future, reply. session protocol

runtime
abclc/*.abcl YrINIar s A

docs/AT0S_LANGUAGE DESIGN.mdATIOS B il =3kt ~&E

2 EHEOETETIL

ABCL/c+ & actor ZH—fRDETHA L T 5, BlfED README Tid. AIOS E® kernel
service, Ul component. web endpoint. device adapter. model adapter. memory service. tool
adapter, autonomous agent % 3§ XT actor & LTS HFRAMEINREIN TV,

FITR D actor IBERANZLL R 2D,

e actor name

e class % 7z(% behavior name
e mailbox

e local environment

e method table

e last sender

e message id ¥ session id ZZLETaA I TF b

3




message (& actor 225 actor NEHN D, HHE D send I fire-and-forget TH D, future &
message id & future object ZXfJ)5DF. reply IZ & o THiSR% resolve 2%, now (& runtime
biF future Z1FE- THI await § 5[] send & L TEEIN TS,

3 HREX

src/ast.ml IZEDI LS XOFRZIIXRTH 5,

e == n|fls|x|e opesy
| fler,...,en) | new Cey,... e,)
| le1,...,en] | now t.m(ey,... ep,)
|  future t.m(eq,...,e,) | await e
XDOHILIIRTD %,
s r=el|varz=¢e| f(er,...,ep)
send t.m(eq,...,e,) | send! t.m(eq,...,en)

if e s; else so | while e do s

|

| Dbecome Cley,...,e,) | $1;52
|

| select {case;,timeout?}

send target ¥v@ — AL actor #4. £721% remote("host:port", "actor") TH 5, self &
sender & parser & BME IR TR N E N5,

4 BDIEX
src/types.ml ORLERIE. UTORIMECE LTH®D %,

T « | int | float | string | bool | unit

| any|7[ | future 7
| (mx-x1y) > T
| actor(C){my :7i;...;my :Th}
| {lims 5l s}

TVar (& mutable link 25, B—{LIZ X o THIOBIANR XN 5, repr 3R ZMD | #%
FEIEAEZ1T 9 H—fb unify ZEEMO . BBHD arity 518 - R EO—F BYEE
Al future BUZME L. occurs check 12 & o THERBEELRT 5,

5 BIZx—LEBIRIE

B Z % — 2%
o=Vay,...,a,.T

THhH, F22ETIX Forall of int list * ty TH 5, generalize IFMIERITICHHTRVWEZE
gL L. instantiate ZEILER % fresh RBIZBANEEIZ 5,
RBRBIAHID B2 X — 2D Y A PADEBRTH %,



I': name — list(o)

URXPMIZR>TWB DI overload D7 TH %, il 21X + & int * int -> int,
float * float -> float. string * ’a -> string. ’a * string -> string % D,
pick_overload 35188 & H—{LA[REL Ml Z PR L. R D EAEZIR T,

6 Actor B

actor X class % ¥ method signature DE & o,

actor(C){mq : T1;...;myp : T}

BIEDEETIX, program BIR%Z A 5H{IZ preinfer_all classes 7% class HfZEH L.
% method O 2 * — A% class_method_schemes I2&$% 3 %, method ZNIFIRTIEZFIEIZ
fresh BIZHZEI D ¥T, ERDEZ unit & L TERT 5,

m(z1,...,xn): (@1 %+ *a,) — unit
runtime TlX method AED reply(v) QLo TEEZRT Z e TE S, LA L AST 2

method return annotation 5372 <, &R D reply OEH %2 method & D EAIA#E L L T
B\, L7edio T, BTED now & future DFE D EIFEINCIE any & LT 5,

7 EELGRRAY
71 EH

x:0 €l instantiate(c) =T
I'tx:7
AFEDOEMRE TIIRFBERNI T —TH %, 7272 L preinfer phase Tld, RHFELEUT fresh
RIZE % 5 2 T class method registry OEERZLICHED 3,

7.2 primitive call € overload

I'ke;:m pickoverload(f,m1,...,Tn) =T
I'F fler,....en): T

HEF D primitive B L L TbN b, 7272 LXFHHEETIE. + OFHID string R ORE
D% string &3 25ALEDY D %,

7.3 HEd5l

F'kei:7 The:7(2<i<n)
Ik ler,...,en] : 7]




ZERCHINGIRAE unit[]1 & L CTfbi 3,

7.4 new

Cunit: (1y -+ x7,) > unit T'ke; 7
I'Fnew C(ey,...,e,) : actor(C)

init BFEET 258, arity 258 R HE—{t 35, init DFEELERWVWEGEES, BHEDFEETIX
constructor 5| OBEITEIE XN S,
7.5 send

0 — %L actor NDEF send [ IRERET 5,

'k target : actor(C) Cm:(my*---x1,) =7 T'ke:m
I' - send target.m(ey,...,e,) ok

BTE D F23ETIE method return type & send SUfEHL IRV, BMEMRIT target A actor T
»H5Z ¥, method BFFEET 2 Z &, arity E51BENES 22 TH 5,
7.6 send!

send! & unsafe send T®H %,

I'ke:m
I'F send! target.m(ey,...,ey,) ok

target @ actor 2, method DfFFE. payload shape IIME XNV, Z D72 send! [FHE
EIEHEOFN 7 Z 7 X ¥ P bRV 5,
7.7 future ¥ await

At EEE DWABHANIRTH %,

'k target : actor(C) Cm:(my*---%7,) > 7. ke 7
I'F future target.m(ey,...,e,) : future 7,

I'ke: future 7

I'awaite: T

BTEDFEETIE local target @ method FAE L 5IE A ZME L 725 2T, EDEAIL future
any 1272 %, remote future send (& runtime TARFELETDH D, future % rejected 125 %,

7.8 now

#&at LD now XM send TH D, method return type ZiR 3,



'k target : actor(C) Cm:(my*---x1,) =7 T'ke:m
I' - now target.m(ey, ... ,e,) : Tr

TTEDELIETIX now 1X future Z{E-> THl await § 57, B any & L THbN 5,

7.9 Dbecome

Cunit: (ry -+ x7,) > unit T'ke; 7
I' - become C(eq,...,e,) ok

FAEIX behavior Y1 h & X Bi#& D protocol compatibility ¥. pending mailbox 125> T\ 3
message £ DEEGMIIME IR0,

7.10 select

Fxy:aq,..., 2y - ap - body ok
't case m(xq,...,x,) — body ok

% case DHMBELUL fresh BEE X LT body WICEAXINS, BIED select 1& mailbox
725 method #12E 5 message %i#XN runtime WX TH D, session type ¥ 1 FZERIICHERE
TNTVRN,

8 twia BIYIRED protocol runtime

BRERECBTS Ly a8k BEIEENR T2 L, runtime DFRJE protocol
checker T# %, src/eval_thread.ml T!Z protocol % actor.method D%l L TEHET %,

P:=a1.my = ax.mg — -+ — ap.my

il LT abclc/session protocol_solve.abcl I&RD protocol Zffi5,

protocol_define("SolveProtocol",
"planner.plan -> solver.solve -> reviewer.review");

var sid = protocol_start("SolveProtocol");

var plan = now planner.plan("3 boxes with 4 apples");
var answer_future = future solver.solve(plan);

var answer = await answer_future;

var verdict = now reviewer.review(answer);

protocol_end(sid);

runtime session state & session id. protocol definition, B{E(/ & pos. closed flag ZiD, send
DIERTIZ protocol _check send HMEXH., BTEAIE D expected step & iX{E5% actor/method
D= T L pos & 1 #D 5, —HLRITFIUIHIA 21T, message 1F mailbox IZA SR,
Z @ runtime checker 2MRFES 2 HEEIZL I TH 5,




JIEFFARTE: checked send & protocol EFDINEIZ Lo F 220,

MIZIHE: 1 D checked send X position 25 x5 ¥ 1 #E®D 3,
SETRIER: & step HEZ DB send 1FHEHTXN 5,

TR THESG: RiHE step 23D 2 IREET protocol_end § % L RIKT 5,
mailbox 54BA1E: B message 1& actor mailbox IZ A B AENCHET XN 5,

ek W e

9 Coq fizz\1k

Coq FE{tiX cog/AbclSoundness.v IZH 5, HE I~ IR TH %,

opam exec -- coqc coq/AbclSoundness.v

FATRE TR 2 MRS L .

The Rocq Prover, version 9.1.0
compiled with OCaml 5.1.1

FAILIZRE AR TIRR L OB E M L/ NS RIERTH 5, MR first-order value,
future/await., 3B K HRIE session protocol checker TH 2,

9.1 X7

Coq HIDTNIRTH %,

Inductive ty : Type :=
| TNat

| TString

| TUnit

| TAny

| TFuture (t : ty).

RIIRTH %,

Inductive expr : Type :=
| ENat (n : nat)

| EString (s : string)

| EUnit

| EAdd (el e2 : expr)

| EFutureValue (v : expr)
|

EAwait (e : expr).

Z DO AR RITH LT, ZHHERR progress & preservation Z&ERH L 7z,
EIE 1 (Preservation). L Fe:7 2D e—e Bo, Fe 7 ThHD,

EIH 2 (Progress). BL Fe:7 &b, e BETH20. 5 ¢ BFELTe—e THd,




9.2 +tzw 3 protocol checker

Coq fICiX label % actor % & method £ DL L TEERT %,

Record label : Type := {
actor_name : string;

method_name : string

T

protocol (X label @ list TH D, send ok p pos 1 pos’ iXnth error p pos = Some 1 2°
D pos’ = S pos D& XTI,

Inductive send_ok : protocol -> nat -> label -> nat -> Prop :=
| SendOk : forall p pos 1,

nth_error p pos = Some 1 ->

send_ok p pos 1 (S pos).

AL AEBIIRTH %,

e send ok unique: [A— protocol, position. label I3 %X position IF—E,
e send_ok_advances_one: checked send /& position 2% x5 ¥ 1 #& 5,

e complete_rejects next: 58 | (B TIZEN send FFFEIEL LW,

e wrong label rejected: expected label & %72 % label 132X 720,

e send ok within protocol: accepted send & protocol #iFHINTDAFREET %,

10 fEeitFik

BAED ABCL/c+ 12X LT, 5847 “well-typed programs cannot go wrong” % % O ¥ ¥ F5k
T 5 DIZIEMETH W, HHE any. remote actor, send!. #4B primitive, AI provider, thread
scheduler, mutex, network 2’ {E3T 570 TH %,

IEMER FRIIRTH %,

well-typed programs do not get stuck inside the statically typed fragment; dynamic

boundaries may fail, but failures are explicit at the boundary.

B 7 27Xy MZEENE b DiE, FEER, B, primitive overload, local actor send O
target/method/arity /payload ##. await O future BETH 5, BINGERICEENZ DD
¥, any. sender. remote actor. send!. method return type & reply O REHHITTH %,

11 #89tv>a > BADILE

FATED runtime protocol % session type NFEE X %1213, protocol string Z AST &
BIBURANFAR T 2B D %, BIZIERD K5 7ML 2 EANT 5,

T



protocol SolveProtocol {
planner.plan(string) -> string;
solver.solve(string) -> string;

reviewer.review(string) -> string;

Oy RMIMNIEE ORIPERE T 120 2. session environment A #$Fo,

;A F s> A
R action 2% a.m DA, send & protocol tail “\ session environment % it 3,

A(sid)=am : (ty % x7,) >715P DThke 7
[ At now a.m(ey,...,e,) : 7> Alsid := P)]

DEEHZ XD UTOEMZ HIEEIZTE %,

EIE 3 (Session Preservation). well-typed send & session environment % protocol tail i
LR

EIE 4 (Protocol Fidelity). well-typed closed program @ runtime trace &, 55 417z protocol
D prefir TH %,

12 RELDORDFE

WHEDOM S 27 5% KDL T 270 0mEEHEIX. method return type 2 AST & AfG#E
MNEATEZETHD, ZHIZED reply. now, future, await ZH—DE DEAITHIN S,

method 31T return annotation ZBHT %,

reply (v) ®M% current method return type £ f&T %,
future target.m(args) % future 7, 29 %,

now target.m(args) % 7, 123 %,

protocol % string TIX72 < AST & LT parse 3 %,
session environment % BPHMNEA T 2,

any 5i5t% gradual typing %721 contract & L THEH T 5,

NS ot W=

13 554

ABCL/c+ OBAEDEIY 27 113, AIOS actor Skt L THEMKO H 2 e Hio, HER, %
HH primitive, array. future. actor method registry. local send F#{Z & D, message passing
D% FEINCHME TE %, runtime session protocol 1& F 7ZEHRTII 72 \WAHS, #RE protocol
checker & LTI &N TH D, Coq T/RLIHEHMZ automaton REFMFITKZ 5N T W5,

4% method return type & ##fY session environment %3 A 34UX. ABCL/c+ & actor @

10



R Z 2t e workflow O KRIRIVIERFZ &2 R U S 27 A TR Z 5 AIOS EREANFERT
ERA

HR A BEITVER

Coq FEFHOE:

opam exec -- coqc coq/AbclSoundness.v

A LaTeX L R— +D DVI ARK:

cd paper
uplatex abclcp_type_soundness.tex

uplatex abclcp_type_soundness.tex

DVI %2 56 PDF O HZ .

dvipdfmx abclcp_type_soundness.dvi
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