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We can represent the proof search trace using an AND–OR graph

A

f g

B C D

-1

StaticeryFragmentInstance<table>: Sized

-2

<table aserySource>::FromClause == StaticeryFragmentInstance<table>

-3-4

-5

-6 -7-8

-9

<table as AppearsInFromClause<table>>::Count == Once

-10-11-12

-13 -14-15 -16-17

i32:eryable<Integer, Pg>

impl<__DB, __ST>eryable<__ST, __DB> for i32where __DB: Backend__ST: SingleValuei32: FromSql<__ST__DB> -99

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: TableSelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>:ery

impl<F, S, D, W, O, LOf, G, H, LC>ery for SelectStatement<F, S, D, W, O, LOf, G, H, LC>where G: ValidGroupByClauseS: SelectClauseExpression<F><..S as SelectClauseExpression<F>>::Selection: ValidGrouping<<..G as ValidGroupByClause>::Expressions>W: ValidWhereClause<F>

table: AppearsInFromClause<table>

impl AppearsInFromClause<table> for table-45

Eq<id, id>: AppearsOnTable<table>

impl<T, U, QS> AppearsOnTable<QS> for Eq<T, U>where Eq<T, U>: ExpressionT: AppearsOnTable<QS>U: AppearsOnTable<QS>

(): IsContainedInGroupBy<name>

id: Sized

-24

String:eryable<Untyped, _>

impl<__DB, __ST>eryable<__ST, __DB> for Stringwhere __DB: Backend__ST: SingleValueString: FromSql<__ST__DB>

<<..id as Expression>::SqlType as SqlType>::IsNull == NotNull

-33

Integer: SqlTypeOrSelectable

-96

NoGroupByClause: ValidGroupByClause

impl ValidGroupByClause for NoGroupByClause-63

Untyped: Sized

-92

NoOrderClause: Sized

-58

(id, name): ValidGrouping<()>

impl<T, T1, __GroupByClause> ValidGrouping<__GroupByClause> for (T, T1)where T: ValidGrouping<__GroupByClause>(T1): ValidGrouping<__GroupByClause><..T as ValidGrouping<__GroupByClause>>::IsAggregate: MixedAggregates<<..(T1) as ValidGrouping<__GroupByClause>>::IsAggregate> -82

Integer: Sized

-76

FromClause<table>: Sized

-48

Bool: 'static

-40

Conn: Connection

Bool: SqlType

impl SqlType for Bool

-39

Integer: TupleSize

impl<T> TupleSize for Twhere T: SingleValue -97

WhereClause<Grouped<Eq<idid>>>: Sized

-57

id: SelectableExpression<table>

impl SelectableExpression<table> for id-68

<id as ValidGrouping<()>>::IsAggregate == No

-87

_: Backend

String: FromSqlRow<Untyped, _>

impl<T, ST, DB> FromSqlRow<ST, DB> for Twhere T: eryable<STDB>ST: SqlTypeOrSelectableDB: Backend<..T aseryable<ST, DB>>::Row: FromStaticSqlRow<STDB>impl<DB, T> FromSqlRow<Untyped, DB> for Twhere DB: BackendT:eryableByName<DB>

<SelectClause<(idname)> as SelectClauseExpression<FromClause<table>>>::Selection == (id, name)

-80

String: FromSql<Untyped, _>

impl<ST, DB> FromSql<ST, DB> for Stringwhere DB: Backend*const str: FromSql<STDB>

<<..id as Expression>::SqlType as SqlType>::IsNull == NotNull

-34

String: Sized

-91

Text: Sized

-77

(): Sized

-83

id: Expression

impl Expression for id-27

name: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for namewhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once-71

Grouped<Eq<idid>>: Sized

-51

Pg: Sized

-95

FromClause<table>:erySource

(): IsContainedInGroupBy<id>

i32: FromSqlRow<_, _>

-102

<table as AppearsInFromClause<table>>::Count == Once

-44

Pg: Backend

impl Backend for Pg -100

_:eryMetadata<_>

<FromClause<table> as AserySource>::erySource == table

-52

String:eryableByName<_>

table: AppearsInFromClause<table>

impl<T1, T2> AppearsInFromClause<T2> for T1where T1: TableNotEqual<T2> + TableT2: Table-19

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Asery

impl<T> Asery for Twhere T: ery

table: Table

impl Table for table-23

(name): ValidGrouping<()>

impl<T, __GroupByClause> ValidGrouping<__GroupByClause> for (T)where T: ValidGrouping<__GroupByClause> -85

LimitOffsetClause<NoLimitClause, NoOffsetClause>: Sized

-59

table: Sized

-20

NoHavingClause: Sized

-61

table:erySource

implerySource for table -54

_: FromStaticSqlRow<Untyped, _>

name: ValidGrouping<()>

impl<__GB> ValidGrouping<__GB> for namewhere __GB: IsContainedInGroupBy<name><..__GB as IsContainedInGroupBy<name>>::Output == Yes impl ValidGrouping<()> for name -86

i32: StaticallySizedRow<_, _>

impl<T, ST, DB> StaticallySizedRow<ST, DB> for Twhere ST: SqlTypeOrSelectable + TupleSizeT:eryable<STDB>DB: Backend -94

WhereClause<Grouped<Eq<idid>>>: ValidWhereClause<FromClause<table>>

impl<QS, Expr> ValidWhereClause<QS> for WhereClause<Expr>where Expr: AppearsOnTable<<..QS as AserySource>::erySource>QS: AserySource

_:eryId

Grouped<Eq<idid>>: AppearsOnTable<table>

impl<T, QS> AppearsOnTable<QS> for Grouped<T>where Grouped<T>: ExpressionT: AppearsOnTable<QS>

id: Sized

-25

(i32, String): 'static

-105

id: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for idwhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once-43

-50

SelectClause<(idname)>: Sized

-55

<table as AppearsInFromClause<table>>::Count == Once

(id, name): Sized

-65

name: SelectableExpression<table>

impl SelectableExpression<table> for name-69

<NoGroupByClause as ValidGroupByClause>::Expressions == ()

-81

No: MixedAggregates<No>

impl MixedAggregates<No> for No-89

i32: FromSql<Integer, Pg>

impl FromSql<Integer, Pg> for i32-101

NotNull: MaybeNullableType<Bool>

impl<O> MaybeNullableType<O> for NotNullwhere O: SqlType + TypedExpressionType-37

id: ValidGrouping<()>

impl<__GB> ValidGrouping<__GB> for idwhere __GB: IsContainedInGroupBy<id><..__GB as IsContainedInGroupBy<id>>::Output == Yes impl ValidGrouping<()> for id -84

NoDistinctClause: Sized

-56

Grouped<Eq<idid>>: Expression

impl<T> Expression for Grouped<T>where T: Expression-47

Conn: Sized

_:eryFragment<_>

name: Sized

-67

(id, name): SelectableExpression<table>

impl<T, T1, QS> SelectableExpression<QS> for (T, T1)where T: SelectableExpression<QS>T1: SelectableExpression<QS>(T, T1): AppearsOnTable<QS> -66

(Integer, Text): TypedExpressionType

impl<T, T1> TypedExpressionType for (T, T1)where T: TypedExpressionTypeT1: TypedExpressionType -75

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Loadery<Conn, (i32String)>

impl<'query, Conn, T, U, DB, B> Loadery<'query, Conn, U, B> for Twhere Conn: Connection + LoadConnection<B>T: Asery + RuneryDsl<Conn><..T as Asery>::ery: eryFragment<DB> +eryId + 'query<..T as Asery>::SqlType: CompatibleType<UDB>DB: Backend +eryMetadata<<..T as Asery>::SqlType> + 'staticU: FromSqlRow<<..<..T as Asery>::SqlType as CompatibleType<UDB>>::SqlTypeDB> + 'static<..<..T as Asery>::SqlType as CompatibleType<U, DB>>::SqlType: 'static<..Conn as Connection>::Backend == DB

<id as Expression>::SqlType == Integer

-32

Bool: Sized

-38

Integer: SqlType

impl SqlType for Integer-30

Bool: TypedExpressionType

impl<ST> TypedExpressionType for STwhere ST: SingleValue-41

*const str: FromSql<Untyped, _>

NoGroupByClause: Sized

-60

Integer: SingleValue

impl SingleValue for Integer -98

i32: Sized

-93

<(name) as ValidGrouping<()>>::IsAggregate == No

-88

Integer: TypedExpressionType

-78

table: Table

impl Table for table-22

NotNull: OneIsNullable<NotNull>

impl OneIsNullable<NotNull> for NotNull -35

Conn: LoadConnection

table: TableNotEqual<table>

impl TableNotEqual<table> for table-21

<<..<..id as Expression>::SqlType as SqlType>::IsNull as OneIsNullable<<..<..id as Expression>::SqlType as SqlType>::IsNull>>::Out == NotNull

-36

DefaultLoadingMode: Sized

-106

Eq<id, id>: Expression

impl<T, U> Expression for Eq<T, U>where T: ExpressionU: Expression<..T as Expression>::SqlType: SqlType<..U as Expression>::SqlType: SqlType<..<..T as Expression>::SqlType as SqlType>::IsNull: OneIsNullable<<..<..U as Expression>::SqlType as SqlType>::IsNull><..<..<..T as Expression>::SqlType as SqlType>::IsNull as OneIsNullable<<..<..U as Expression>::SqlType as SqlType>::IsNull>>::Out: MaybeNullableType<Bool>-26

table: Sized

-18

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Sized

-90

Eq<id, id>: Sized

-46

NoLockingClause: Sized

-62

(i32, String): Sized

-104

id: Expression

impl Expression for id -28

FromClause<table>: AserySource

impl<QS> AserySource for QSwhere QS: erySourceimpl<F> AserySource for FromClause<F>where F: erySource -53

(i32, String): FromSqlRow<_, _>

impl<T, T1, ST1, __DB> FromSqlRow<(ST1Untyped), __DB> for (T1, T)where __DB: BackendT: FromSqlRow<Untyped__DB>T1: FromSqlRow<ST1__DB> + StaticallySizedRow<ST1__DB>

Untyped: SingleValue

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: RuneryDsl<Conn>

impl<T, Conn> RuneryDsl<Conn> for Twhere T: Table

impl<F, S, D, W, O, LOf, G, H, LC, Conn> RuneryDsl<Conn> for SelectStatement<F, S, D, W, O, LOf, G, H, LC>

<name as Expression>::SqlType == Text

-74

(id, name): AppearsOnTable<table>

impl<T, T1, QS> AppearsOnTable<QS> for (T, T1)where T: AppearsOnTable<QS>T1: AppearsOnTable<QS>(T, T1): Expression -70

name: Expression

impl Expression for name -73

(id, name): Expression

impl<T, T1> Expression for (T, T1)where T: ExpressionT1: Expression(<..T as Expression>::SqlType, <..T1 as Expression>::SqlType): TypedExpressionType -72

<id as Expression>::SqlType == Integer

-29

Bool: SingleValue

impl SingleValue for Bool-42

Untyped: SqlTypeOrSelectable

impl<ST> SqlTypeOrSelectable for STwhere ST: SqlType + SingleValue

Text: TypedExpressionType

-79

SelectClause<(idname)>: SelectClauseExpression<FromClause<table>>

impl<T, QS> SelectClauseExpression<FromClause<QS>> for SelectClause<T>where QS:erySourceT: SelectableExpression<QS> -64

Untyped: SqlType

-49

_: 'static

-103

Integer: 'static

-31

_: CompatibleType<(i32String), _>

id: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for idwhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once
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-1

StaticeryFragmentInstance<table>: Sized

-2

<table aserySource>::FromClause == StaticeryFragmentInstance<table>

-3-4

-5

-6 -7-8

-9

<table as AppearsInFromClause<table>>::Count == Once

-10-11-12

-13 -14-15 -16-17

i32:eryable<Integer, Pg>

impl<__DB, __ST>eryable<__ST, __DB> for i32where __DB: Backend__ST: SingleValuei32: FromSql<__ST__DB> -99

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: TableSelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>:ery

impl<F, S, D, W, O, LOf, G, H, LC>ery for SelectStatement<F, S, D, W, O, LOf, G, H, LC>where G: ValidGroupByClauseS: SelectClauseExpression<F><..S as SelectClauseExpression<F>>::Selection: ValidGrouping<<..G as ValidGroupByClause>::Expressions>W: ValidWhereClause<F>

table: AppearsInFromClause<table>

impl AppearsInFromClause<table> for table-45

Eq<id, id>: AppearsOnTable<table>

impl<T, U, QS> AppearsOnTable<QS> for Eq<T, U>where Eq<T, U>: ExpressionT: AppearsOnTable<QS>U: AppearsOnTable<QS>

(): IsContainedInGroupBy<name>

id: Sized

-24

String:eryable<Untyped, _>

impl<__DB, __ST>eryable<__ST, __DB> for Stringwhere __DB: Backend__ST: SingleValueString: FromSql<__ST__DB>

<<..id as Expression>::SqlType as SqlType>::IsNull == NotNull

-33

Integer: SqlTypeOrSelectable

-96

NoGroupByClause: ValidGroupByClause

impl ValidGroupByClause for NoGroupByClause-63

Untyped: Sized

-92

NoOrderClause: Sized

-58

(id, name): ValidGrouping<()>

impl<T, T1, __GroupByClause> ValidGrouping<__GroupByClause> for (T, T1)where T: ValidGrouping<__GroupByClause>(T1): ValidGrouping<__GroupByClause><..T as ValidGrouping<__GroupByClause>>::IsAggregate: MixedAggregates<<..(T1) as ValidGrouping<__GroupByClause>>::IsAggregate> -82

Integer: Sized

-76

FromClause<table>: Sized

-48

Bool: 'static

-40

Conn: Connection

Bool: SqlType

impl SqlType for Bool

-39

Integer: TupleSize

impl<T> TupleSize for Twhere T: SingleValue -97

WhereClause<Grouped<Eq<idid>>>: Sized

-57

id: SelectableExpression<table>

impl SelectableExpression<table> for id-68

<id as ValidGrouping<()>>::IsAggregate == No

-87

_: Backend

String: FromSqlRow<Untyped, _>

impl<T, ST, DB> FromSqlRow<ST, DB> for Twhere T: eryable<STDB>ST: SqlTypeOrSelectableDB: Backend<..T aseryable<ST, DB>>::Row: FromStaticSqlRow<STDB>impl<DB, T> FromSqlRow<Untyped, DB> for Twhere DB: BackendT:eryableByName<DB>

<SelectClause<(idname)> as SelectClauseExpression<FromClause<table>>>::Selection == (id, name)

-80

String: FromSql<Untyped, _>

impl<ST, DB> FromSql<ST, DB> for Stringwhere DB: Backend*const str: FromSql<STDB>

<<..id as Expression>::SqlType as SqlType>::IsNull == NotNull

-34

String: Sized

-91

Text: Sized

-77

(): Sized

-83

id: Expression

impl Expression for id-27

name: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for namewhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once-71

Grouped<Eq<idid>>: Sized

-51

Pg: Sized

-95

FromClause<table>:erySource

(): IsContainedInGroupBy<id>

i32: FromSqlRow<_, _>

-102

<table as AppearsInFromClause<table>>::Count == Once

-44

Pg: Backend

impl Backend for Pg -100

_:eryMetadata<_>

<FromClause<table> as AserySource>::erySource == table

-52

String:eryableByName<_>

table: AppearsInFromClause<table>

impl<T1, T2> AppearsInFromClause<T2> for T1where T1: TableNotEqual<T2> + TableT2: Table-19

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Asery

impl<T> Asery for Twhere T: ery

table: Table

impl Table for table-23

(name): ValidGrouping<()>

impl<T, __GroupByClause> ValidGrouping<__GroupByClause> for (T)where T: ValidGrouping<__GroupByClause> -85

LimitOffsetClause<NoLimitClause, NoOffsetClause>: Sized

-59

table: Sized

-20

NoHavingClause: Sized

-61

table:erySource

implerySource for table -54

_: FromStaticSqlRow<Untyped, _>

name: ValidGrouping<()>

impl<__GB> ValidGrouping<__GB> for namewhere __GB: IsContainedInGroupBy<name><..__GB as IsContainedInGroupBy<name>>::Output == Yes impl ValidGrouping<()> for name -86

i32: StaticallySizedRow<_, _>

impl<T, ST, DB> StaticallySizedRow<ST, DB> for Twhere ST: SqlTypeOrSelectable + TupleSizeT:eryable<STDB>DB: Backend -94

WhereClause<Grouped<Eq<idid>>>: ValidWhereClause<FromClause<table>>

impl<QS, Expr> ValidWhereClause<QS> for WhereClause<Expr>where Expr: AppearsOnTable<<..QS as AserySource>::erySource>QS: AserySource

_:eryId

Grouped<Eq<idid>>: AppearsOnTable<table>

impl<T, QS> AppearsOnTable<QS> for Grouped<T>where Grouped<T>: ExpressionT: AppearsOnTable<QS>

id: Sized

-25

(i32, String): 'static

-105

id: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for idwhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once-43

-50

SelectClause<(idname)>: Sized

-55

<table as AppearsInFromClause<table>>::Count == Once

(id, name): Sized

-65

name: SelectableExpression<table>

impl SelectableExpression<table> for name-69

<NoGroupByClause as ValidGroupByClause>::Expressions == ()

-81

No: MixedAggregates<No>

impl MixedAggregates<No> for No-89

i32: FromSql<Integer, Pg>

impl FromSql<Integer, Pg> for i32-101

NotNull: MaybeNullableType<Bool>

impl<O> MaybeNullableType<O> for NotNullwhere O: SqlType + TypedExpressionType-37

id: ValidGrouping<()>

impl<__GB> ValidGrouping<__GB> for idwhere __GB: IsContainedInGroupBy<id><..__GB as IsContainedInGroupBy<id>>::Output == Yes impl ValidGrouping<()> for id -84

NoDistinctClause: Sized

-56

Grouped<Eq<idid>>: Expression

impl<T> Expression for Grouped<T>where T: Expression-47

Conn: Sized

_:eryFragment<_>

name: Sized

-67

(id, name): SelectableExpression<table>

impl<T, T1, QS> SelectableExpression<QS> for (T, T1)where T: SelectableExpression<QS>T1: SelectableExpression<QS>(T, T1): AppearsOnTable<QS> -66

(Integer, Text): TypedExpressionType

impl<T, T1> TypedExpressionType for (T, T1)where T: TypedExpressionTypeT1: TypedExpressionType -75

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Loadery<Conn, (i32String)>

impl<'query, Conn, T, U, DB, B> Loadery<'query, Conn, U, B> for Twhere Conn: Connection + LoadConnection<B>T: Asery + RuneryDsl<Conn><..T as Asery>::ery: eryFragment<DB> +eryId + 'query<..T as Asery>::SqlType: CompatibleType<UDB>DB: Backend +eryMetadata<<..T as Asery>::SqlType> + 'staticU: FromSqlRow<<..<..T as Asery>::SqlType as CompatibleType<UDB>>::SqlTypeDB> + 'static<..<..T as Asery>::SqlType as CompatibleType<U, DB>>::SqlType: 'static<..Conn as Connection>::Backend == DB

<id as Expression>::SqlType == Integer

-32

Bool: Sized

-38

Integer: SqlType

impl SqlType for Integer-30

Bool: TypedExpressionType

impl<ST> TypedExpressionType for STwhere ST: SingleValue-41

*const str: FromSql<Untyped, _>

NoGroupByClause: Sized

-60

Integer: SingleValue

impl SingleValue for Integer -98

i32: Sized

-93

<(name) as ValidGrouping<()>>::IsAggregate == No

-88

Integer: TypedExpressionType

-78

table: Table

impl Table for table-22

NotNull: OneIsNullable<NotNull>

impl OneIsNullable<NotNull> for NotNull -35

Conn: LoadConnection

table: TableNotEqual<table>

impl TableNotEqual<table> for table-21

<<..<..id as Expression>::SqlType as SqlType>::IsNull as OneIsNullable<<..<..id as Expression>::SqlType as SqlType>::IsNull>>::Out == NotNull

-36

DefaultLoadingMode: Sized

-106

Eq<id, id>: Expression

impl<T, U> Expression for Eq<T, U>where T: ExpressionU: Expression<..T as Expression>::SqlType: SqlType<..U as Expression>::SqlType: SqlType<..<..T as Expression>::SqlType as SqlType>::IsNull: OneIsNullable<<..<..U as Expression>::SqlType as SqlType>::IsNull><..<..<..T as Expression>::SqlType as SqlType>::IsNull as OneIsNullable<<..<..U as Expression>::SqlType as SqlType>::IsNull>>::Out: MaybeNullableType<Bool>-26

table: Sized

-18

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: Sized

-90

Eq<id, id>: Sized

-46

NoLockingClause: Sized

-62

(i32, String): Sized

-104

id: Expression

impl Expression for id -28

FromClause<table>: AserySource

impl<QS> AserySource for QSwhere QS: erySourceimpl<F> AserySource for FromClause<F>where F: erySource -53

(i32, String): FromSqlRow<_, _>

impl<T, T1, ST1, __DB> FromSqlRow<(ST1Untyped), __DB> for (T1, T)where __DB: BackendT: FromSqlRow<Untyped__DB>T1: FromSqlRow<ST1__DB> + StaticallySizedRow<ST1__DB>

Untyped: SingleValue

SelectStatement<FromClause<table>, SelectClause<(idname)>, NoDistinctClause, WhereClause<Grouped<Eq<idid>>>>: RuneryDsl<Conn>

impl<T, Conn> RuneryDsl<Conn> for Twhere T: Table

impl<F, S, D, W, O, LOf, G, H, LC, Conn> RuneryDsl<Conn> for SelectStatement<F, S, D, W, O, LOf, G, H, LC>

<name as Expression>::SqlType == Text

-74

(id, name): AppearsOnTable<table>

impl<T, T1, QS> AppearsOnTable<QS> for (T, T1)where T: AppearsOnTable<QS>T1: AppearsOnTable<QS>(T, T1): Expression -70

name: Expression

impl Expression for name -73

(id, name): Expression

impl<T, T1> Expression for (T, T1)where T: ExpressionT1: Expression(<..T as Expression>::SqlType, <..T1 as Expression>::SqlType): TypedExpressionType -72

<id as Expression>::SqlType == Integer

-29

Bool: SingleValue

impl SingleValue for Bool-42

Untyped: SqlTypeOrSelectable

impl<ST> SqlTypeOrSelectable for STwhere ST: SqlType + SingleValue

Text: TypedExpressionType

-79

SelectClause<(idname)>: SelectClauseExpression<FromClause<table>>

impl<T, QS> SelectClauseExpression<FromClause<QS>> for SelectClause<T>where QS:erySourceT: SelectableExpression<QS> -64

Untyped: SqlType

-49

_: 'static

-103

Integer: 'static

-31

_: CompatibleType<(i32String), _>

id: AppearsOnTable<table>

impl<QS> AppearsOnTable<QS> for idwhere QS: AppearsInFromClause<table><..QS as AppearsInFromClause<table>>::Count == Once

Limperg and From. Aesop: White-Box Best-First Proof Search for Lean (CPP 2023).
Gray, Crichton, and Krishnamurthi. An Interactive Debugger for Rust Trait Errors (PLDI 2025).

OR node 
(provable if f or g succeed)

AND node 
(succeeds if C and D provable)
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Hard and harder: AND graphs vs. AND–OR graphs

Caballero et al., 2017

Senay and Lazzeri, 1991

Pacak and Erdweg, 2023

Arora et al., 1993

AND graph 
(buggy program/proof)

≈

AND–OR graph 
(all possible failing programs/proofs) ≈

“Even though a proof tree gives a brief account of the solution steps 
performed during the computation, it only does so for the goals 
that have been solved in the process. However, it presents neither 
the goals that have been tried but unsolved nor the alternative 
clauses that could have been used to find an alternative solution.”

Tools to help: type systems, debuggers 
(step-based, algorithmic), etc.

Tools to help: Graph visualization, 
graph traversal
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We don’t want to display/traverse the AND–OR graph…

…we want to navigate the space of modifications to the graph

Key insight: 
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Lacouture et al. FuseFlow: A Fusion-Centric Compilation Framework 
for Sparse Deep Learning on Streaming Dataflow (ASPLOS 2026).
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Data analysis program

Day 2: RNA-seq Goal: Differential 
gene expression
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{ "dataflow-ordering": "i0 i1 i2 i4 i8 i5 i9 i6 
i7 i3", "sparse-annotations": { "t0": 
{ "format": "CSR", "indices": { "i": true, "j": 
false } }, "t1": { "format": "CSR", "indices": 
{ "i": true, "j": false } }, "t2": { "format": 
"CSR", "indices": { "i": true, "j": false } }, 
"t3": { "format": "CSR", "indices": { "i": 
true, "j": false } }, "t4": { "format": 
"custom", "indices": { "i": false, "j": . . .

Synthesizing bioinformatics analyses 
from wet lab experimental workflows

Creating user schedules for a sparse 
tensor algebra compiler

This talk: Debugging failing proof search 
(e.g., Aesop for Lean, Rust traits, Datalog, …)
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Strong Completeness Modulo Observability (SCMO) reduces decision counts

Limperg and From. Aesop: White-Box Best-First Proof Search for Lean (CPP 2023).
Gray, Crichton, and Krishnamurthi. An Interactive Debugger for Rust Trait Errors (PLDI 2025).

Decision count ratio (left is better)

Argus Aesop

Strong Soundness / Unsound

Strong Soundness + SCMO / Unsound



CUT

argmin score



Syntax, semantics, and steps for assume-partitions

• Expression : Partition of propositions 

• Notation:  is label of proposition  in  

• Label of goal is T! (must be true and used, but not assumed) 

• Semantics ⟦ ⟧: Axiomatizes nodes labeled with A or A! 

•  valid iff: 

1.  maximal for all  

2. ⟦ ⟧ P ⊢  for ( ) = T or ( ) = T! 
3. ⟦ ⟧ P ⊬  for ( ) = F 

4. There exists a derivation of goal containing all 
propositions  with  = T! or  = A! 

• Step  ::= 

e

e(Q) Q e

e

e

e(Q) Q

e Q e Q e Q
e Q e Q

Q e(Q) e(Q)
σ Q := l ∣ σ1 ; σ2

with these labels

with these semantics

(Q)



Model proof search debugging as interactive program synthesis (specification refinement)

Goal: Synthesize modification to proof system that proves the goal… but not just any modification!

Ingredients 

• Expressions  

• Semantics ⟦ ⟧, maps proof systems to proof systems 

• E.g., axiomatize a proposition, introduce new rules, 
remove rules, etc. 

• For a proof system P and goal proposition G, a notion of 
validity (written  valid) such that  valid implies ⟦ ⟧ P ⊢ G. 

• Specifies “successful” modifications

e

e

e e e

Goal restated: Synthesize  such that  valid 

… but this is an underspecification; need to interactively refine specification with user
e e











Incremental SAT Solving
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Strong Completeness 
Modulo Observability

Standard observational equivalence works (  ≈  iff ⟦ ⟧ = ⟦ ⟧), but we can go coarser:e1 e2 e1 e2

Special type of 
“why-provenance”




