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Introduction

Why new IDE is needed for TLAPS?
» The Eclipse based TLAT Toolbox is not maintained anymore.
» The VSCode extension is the mainstream currently.
» It had no support for TLAPS.
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Introduction

Why new IDE is needed for TLAPS?
» The Eclipse based TLAT Toolbox is not maintained anymore.
» The VSCode extension is the mainstream currently.
» It had no support for TLAPS.

LANGUAGE TLAPS LSP supports:

» Command execution;
ANY » Diagnostics;

[}
_ﬂ__—/——"—b
NON—STANDL\QD > i )
\F/UM LANG. SPECIFIC Code actions;
» Several extensions.
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Main structure of the LSP
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How to present the proof state?
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Proof state presentation

<2>6. CASE ServerRecvQRY
<3> USE &236) DEF sendAndAck, updMsgs
<3> PICK m \in msgs : ServerRecvQRY!(m){BY) DEF ServerRe
<3> SUFFICES ASSUME ~InSyncOrHaveMsgs!1' PROVE InSyncOr
<3>1. CASE m.h_r = H(sValue){BY) @853 DEF H
<3>2. CASE m.h_r # H(sValue) (BY €352 DEF H
<3>3. QED BY €351, ¥352

<2>q. QEDBY £251) £252, 258, (€254, (€255) (<256) DEF Next

TLAPS checks more proof obligations than there are proof steps.
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Proof state presentation

<2>6. CASE ServerRecVvQRY

<3> USE &236) DEF sendAndAck, updMsgs | N

<3> PICK m \in msgs : ServerRechRY!(m)- DEF ServerRe
<3> SUFFICES ASSUME ~InSync0rHaveMsgs!1' PROVE InSyncOr
3>1. CASE m.h_r = H(sValue) {BY &850 DEF H
<3>2. CASE m.h_r # H(sValue) BY €852 DEF H
3>3. QED <3>2

k2>q. QEDBY DEF Next

We group them to proof steps for presentation. Take the "worst” state as an
aggregate.
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Proof state presentation

<2>6. CASE ServerRecVvQRY

<3> USE 256) DEF_sendAndAck, updMsgs|

<3> PICK m \in msgs : ServerRechRY!(m)- DEF ServerRe
<3> SUFFICES ASSUME ~InSyncOrHaveMsgs!1' PROVE InSyncOr

3>1. CASE m.h_r = H(sValue) DEF H
<3>2. CASE m.h_r # H(sValue)-_ DEF H

3>3. QED
<2>q. QEDBY mj—] 256 DEF Next

Steps aggregated up to a module.
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Proof state markers

X QR X X
g wWwNR

E%Example?,ﬁ‘
1 ---- MODULE Example ----
2-THEOREM \A a, b: a /\ b =>a \/ b
3 <1>1. TAKE a, b
4 <1>2. HAVE a /\ b
5 <1>q. QED BY <1>1

Example.tla > {} Example

---- MODULE Example ----

THEOREM \A a, b: a /A b == a \/ b
<1>1. TAKE a, b
<1>2. HAVE a /\ b
<1>q. QED BY <1>1 Check proofs an lines 2-5

More Actions...
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How to trace / explain a proof?
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Current proof step

File Edit Selection View Go Run Terminal Help

@ TLA+

~ CURRENT PROOF STEP
/O Leaf proof step @ at Example.tla 5:3
Obligation @ at 5:13

3-9 © smtltime-limit; 5]

ASSUME NEW CONSTANT a,
> NEW CONSTANT b,
& a /\ b

PROVE a \/ b

®

Shown for all steps. Helps in understanding and explaining proofs.
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Current proof step

N0 Vi,

File Edit Selection View Go Run Terminal

@ TLA+

~ CURRENT PROOF STEP
/C) Structured proof x at Example.tla 2:1

Steps: © 2 x 1

Overview of a structured proof step.

Help
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Current proof step

File Edit Selection View Go Run Terminal Help

@ TLA+

“ CURRENT PROOF STEP
/C) Module x at Example.tla 1:1
Theorems: © 2 x 1

Overview of a module.
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Current proof step

File Edit Selection View Go Run Terminal Help

(b
Jo

TLA+ e

“ CURRENT PROOF STEP

Leaf proof step x at Example.tla 5:3
Obligation x at 5:13

X smit[time-limit: 5]:

(false)

X zenon[time-limit: 10]:

(false)

X isabelle[auto; time-limit: 30]:

(false)

ASSUME NEW CONSTANT a,
NEW CONSTANT b,
a=>b

PROVE a \/ b

Obligation[aux] X at 5:16
X smt
X zenon

X isabelle

ASSUME NEW CONSTANT a,
NEW CONSTANT b
PROVE a =>b

Auxiliary obligations
only shown if failed.
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How to maintain edits and proof checks in parallel?
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Accumulating proof check results

RESULT

A\ 4

<2>6. CASE ServerRecVvQRY
<3> USE <2>6 DEF sendAndAck, updMsgs

<3> PICK m \in msgs : Server (m) BY DEF ServerRe .
<3> SUFFICES ASSUME ~InSyncOrHaveMsgs!1' PROVE InSyncOr
<3>1./CASE m.h_r = H(sValue) BY <3>1 DEF H

<3>2. CASE m.h_r # H(sValue) BY <3>2 DEF H
<3>3. QED BY <3>1, <3>2

E5GIED BY <2>1, <22, <2>3, <2>4, <2>5, <2>6 DEF Next .
7 ™

T 1
. 2 3 . }mooc REFS

Within a single document version the proof results are overlayed by document lines.
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Retaining the proof state between edits
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<2>6. CASE ServerRecvQRY <226 CASE Ser"erReC"QsY Ak
<3> USE <2>6 DEF sendAndAck, —— 2 <3> USE <2>6 DEF sendAndAck,

. . > <3>PICKm \in msgs : Server
<3> PICK m \in msgs : ServerR <3> SUFFICES ASSUSIE ~InSynco
<3> SUFFICES ASSUME ~InSyncOr
<3>1. CASE m.h_r = H(sValue)
<3>2. CASE m.h_r # H(sValue) X <3>2. CASE m.h r #
<3>3. QED BY <3>1, <3>2 X <3>3. QED BY <3>1, <3>2

<2>q. QED BY <2>1, <2>2, <2>3, — 5 <25q. QED BY <2>1, <2>2, <2>3,

<3>1. CASE m.
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Retaining the proof state between edits
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<2>6. CASE ServerRecvQRY <226 CASE ServerReCVQsY Ak
<3> USE <2>6 DEF sendAndAck, :2Z ﬁiEK<2>$.DEF sen Ag Ack,
. 3 m 1ln msgs erver
<3> PICK m \in msgs : ServerR <3> SUFFICES ASSUME ~InSyncO
<3> SUFFICES ASSUME ~InSyncOr
<3>1. CASE m.h_r = H(sValue) <3>1. CASE m.hr =
<3>2. CASE m.h_r # H(sValue ' T
_ ( ) e & <3>2. CASE m.h_r #
<3>3. QED BY <3>1, <3>2 Ps =FPR, <33. QED BY <3>1, <3>2
<2>q. QED BY <2>1, <2>2, <2>3, <2>q. QED BY <2>1, <2>2, <2>3,
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Retaining the proof state between edits

<2>6. CASE ServerRecVvQRY
<3> USE <2>6 DEF sendAndAck,
<3> PICK m \in msgs ServerR
<3> SUFFICES ASSUME ~InSyncOr
<3>1. CASE m.h_r = H(sValue)
<3>2. CASE m.h_r # H(sValue)
<3>3. QED BY <3>1, <3>2

<2>q. QED BY <2>1, <2>2, <2>3,

<2>6. CASE ServerRecVvQRY
<3> USE <2>6 DEF sendAndAck,
<3> PICK m \1in msgs
<3> SUFFICES ASSUME

. Server
~InSyncO

<3>1. CASE m.
<3>2. CASE m.h_r #
<3>3. QED BY <3>1,

e

<3>2
FR,FF P; 25270 QED BY <251, <2>2, <233,

,
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Edits vs Diagnostics vs Proof checks

7

ACTIVE VSN <

GET DIAGNOSTICS

h Y
ED\T VSN’
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Edits vs Diagnostics vs Proof checks

7

ACTIVE VSN <

PRODF REF,
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Edits vs Diagnostics vs Proof checks
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Edits vs Diagnostics vs Proof checks

7

ACTIVE VSN:

PRODOF REF,

GET DIAGNOSTICS

de—De
EDIT

CHECK
PROOF

{LINES
\\\\\\\ﬁé OoBL.ID

\
PROVER

hY

ED\T VSN’
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Edits vs Diagnostics vs Proof checks

7

ACTIVE VSN <

PROOF REF,
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h Y
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Where to find the modules?
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There are several sources of modules

EMBEDDPED WSER DEFINED

TLAPS.TLA

STDLIB
THEOREM S

TLC.TLA
STDLIB

|
| l)
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TLA-+ Extension synchronizes paths with TLAPS
INITIALIZE .?

.....

{ CONFIG (PDATE aL

PATHS

{ CcHECK PROOF ;
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Paths are visible to the user

<

File Edit Selection View Go Run Terminal Help
TLA+

~ CURRENT PROOF STEP

/O No proof step selected.

)

&
~ MODULE SEARCH PATHS
| @ ~ ER Configured Paths
B3 rhome/karolis/.tlalib
~ ER TLC Model Checker

B3 jar-file:/home/karolis/.vscode/extensions/tlaplus.vscode-ide-2024.9.42...
B3 jar-file:zhomeskarolist.vscode/extensions/tlaplus.vscode-ide-2024.9.42...

~ ER TLA Proof System
@ B3 rheme/karolist.opam/5.1.0/lib/tlapm/stdlib
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In the TLA+ side-panel a module
search path view was introduced

» Modules could be shown here.

» Overrides / precedence
presented explicitly.
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Where the paths should be configured?

User paths are currently configured in the VSCode extension settings.
» The tool-set should be IDE agnostic.

» We could introduce .tlaplus files and use them similarly as .gitconfig or
.tool-versions.
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Extensions made to the TLAPM
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Extensions made to the TLAPM

» Toolbox Protocol V2.

» Planned provers are reported in V2 to estimate the proof termination.

» Switch added to specify the protocol version.

$ tlapm --toolbox 0 O --toolbox-vsn 2 Example.tla

@!!'BEGIN

@!!'type:obligationprovers
@!!lid:1
Q!!provers:smt,zenon,isabelle
@! ! END
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Extensions made to the TLAPM

» Process module from Stdin.
» Used by the LSP to check a module.

» Allows the user to check the document without saving it first.

$ tlapm --stdin Ephemeral.tla <<EOF
---- MODULE Ephemeral ----

THEOREM \A a, b: a /\ b => a \/ b
PROOF 0OBVIOUS

EQF

[INFO]: A1l 1 obligation proved.
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Extensions made to the TLAPM

» Modules can be read from ZIP files.

» This was needed to access the modules from TlaTools.
» Can be useful to simplify some testcases.

$ tlapm -I

>jar:file:tla2tools. jar!/tla2sany/StandardModules’

--stdin Ephemeral.tla <<EOF
---- MODULE Ephemeral ----
EXTENDS Toolbox

EQF

[INFO]: A1l O obligation proved.
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Extensions made to the TLAPM

» TLAPS can be interrupted by a signal.

» The process is interrupted if new proof check command is issued.
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Extensions made to the TLAPM
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» TLAPS can be interrupted by a signal.
» The process is interrupted if new proof check command is issued.

» It runs now with a recent Isabelle version.
» The old version was the reason to fail on some recent hardware.
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What's next
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Future plans

> To cover the functions in TLAT Toolbox:

» Proof decomposition commands.
» Proof step re-numbering command.

UNIVg,
o WNIVep,
N rs9. Y

wh
o

WO - Vi,
s . s

S
v,
W,

%
Prras N

35/35



Future plans

> To cover the functions in TLAT Toolbox:

» Proof decomposition commands.
» Proof step re-numbering command.

» Ongoing developments (student projects):
» Suggest definitions to expand.
» Find / suggest related facts by a pattern.
» Evaluate the usability and accessibility systematically.
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Future plans
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» To cover the functions in TLA™ Toolbox:
» Proof decomposition commands.
» Proof step re-numbering command.

» Ongoing developments (student projects):
» Suggest definitions to expand.
» Find / suggest related facts by a pattern.
» Evaluate the usability and accessibility systematically.

» Ideas for improvements:

» [nstall it from the VSCode. TLAPM release is needed for that.
» Improve proof navigation and visualization. E.g. links to definitions, tooltips.

» Show expanded formulas in a foldable way. To make large formulas more readable.
» And more.
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