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"A situation only displays 
conjunctive information."†

† Sun-Joo Shin, "The Logical Status of Diagrams", Cambridge University Press 1995. https://doi.org/10.1017/CBO9780511574696 
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systems of logic diagrams make use of either closed curves or lines to
represent sets. Information about objects is taken to be information about
relations among sets of objects. Those relations are modelled by
appropriate geometric relations among the closed curves or lines of the
diagrams. So the key concept for successful systems of logic diagrams is
containment. Intuitively, members and subsets are contained in sets;
surfaces determined by closed curves are contained in other surfaces
determined by closed curves, and line segments are contained in longer line
segments. Leibniz struggled to bring out the pivotal role of containment
for reasoning, especially in his "General Inquiries About the Analysis of
Concepts and of Truth" [Parkinson 1966, 47 87]. Leibniz's goal for logic
was the unification of all kinds of inference (including those involving
categoricals, truth functions, relationale, and singular sentences). He says
([Parkinson 1966, 66]): "If, as I hope, I can conceive all propositions as
terms, and hypotheticals as categoricals, and if I can treat all propositions
universally, this promises a wonderful ease in my symbolism and analysis
of concepts, and will be a discovery of the greatest importance." Taking
categoricals as having the general logical form: subject contains predicate,
he went on to construe conditionals (hypotheticals) as having a similar
form: antecedent contains consequent. Indeed, valid arguments can be
viewed as: premises contain conclusion. One who, like Leibniz, takes
containment to be the key logical concept, and who recognizes the obvious
way in which lines and closed curves literally contain lines and closed
curves, could not ignore Shin's call to the view that diagrams can
constitute a viable medium for logical reckoning.

Still, not all relations can be viewed as membership or inclusion. Shin
has been careful throughout her book to restrict herself to monadic
systems. Relations per se (polyadic predicates) are not considered. And
while it may be true that the formation of a system (such as Venn  ) that
is provably both sound and complete would help mitigate the prejudice
among logicians against diagrams, it will not eliminate that prejudice.
What is still required is a system of logic diagrams that can, like the first 
order predicate calculus with identity, handle categoricals, truth functions,
relationale, and singulars. (For an attempt to do this using linear diagrams
see Englebretsen 1992], for a nonlinear system see [Rybak & Rybak 1976;
1984; 1984a].)

I have, as well, a less important reservation about this book. In
establishing her claim that Venn   offers more perspicuous representations
of set relations, conjunctive information, tautologies and contradictions
when compared with the language LO, Shin relies on the fact that
diagrams, while sharing some features with linguistic representations, also
share important features with pictures. Indeed, these latter features, as we
have seen, account for our ability to make perceptive inferences. But, of
course, the concept of perceptive inference rests on the concept of
perception. In her discussion of perception she shows that disjunctive

[Englebretsen 1996, reviewing Shin 1995]

Disjunctions have long been treated as hard for diagrams
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shading indicates polarity of a zone: 
positive/monotone or negative/antitone

Conjunction

R SR S

R S

R ∧ S

¬(R ∧ S)

∧:  juxtaposition of assertions

implication:  nesting of cuts

Negation

Material Implication

¬:  "cut" (denial)†

R SR S

¬(R ∧ ¬(S)) R ⇒ S

† Variation on Peirce's concept of a "cut" (denial) in the "sheet of assertion": Charles Sanders Peirce. 1933. Collected Papers. Vol. 4. Harvard University Press. https://archive.org/details/collectedpaperso0000unse_r5j9/.

partition into inside and outside "zones"
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implication:  nesting of cuts
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Negation

Material Implication

∨:  alternatives 
via "De Morgan-fuse boxes"

disjunction does not 
change the polarity
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¬(R ∧ ¬(S)) R ⇒ S

R SR S

¬(¬(R) ∧ ¬(S)) R ∨ S

† Variation on Peirce's concept of a "cut" (denial) in the "sheet of assertion": Charles Sanders Peirce. 1933. Collected Papers. Vol. 4. Harvard University Press. https://archive.org/details/collectedpaperso0000unse_r5j9/.

shading indicates polarity of a zone: 
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¬:  "cut" (denial)†

partition into inside and outside "zones"

∧:  juxtaposition of assertions
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¬(R ∧ ¬(S)) R ⇒ S

¬(∃r∈R [  ¬(∃s∈S)]) ∀r∈R [∃s∈S]

R := ∃r∈R
¬(∃r∈R ∧ ¬(∃s∈S))

R S

R ∨ S

Propositional Logic → First-Order Logic

S := ∃s∈S

two nested zones:
∀ outer [ ∃ inner] 
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∃r∈R ∨ ∃s∈S

Propositional Logic → First-Order Logic

∀r∈R [ ∃s∈S [r.A=s.A] ]

two nested zones:
∀ outer [ ∃ inner] 

for all tuples in R
there is a tuple in S
that joins on A
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not bound in a shared scope!
a predicate must be inside 
the scopes of both table 
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Predicate edges need anchors
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not bound in a shared scope!
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✓ ✗

p

∀r∈R [ ∃s∈S [r.A=s.A] ]

a predicate must be inside 
the scopes of both table 
occurrences
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Predicate edges need anchors

each predicate edge needs an 
independent anchor that 
determines its logical zone

p p

R
A

S
A

not well-formed: r and s are 
not bound in a shared scope!

∀r∈R [ ∃s∈S [r.A=s.A] ]

a predicate must be inside 
the scopes of both table 
occurrences

https://relationaldiagrams.com/
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Predicate edges need anchors

R
A

S
A=

visual shortcut
actual meaning

not well-formed: r and s are 
not bound in a shared scope!

(∃r∈R ∨ ∃s∈S) [r.A=s.A] 

R
A

S
A

z1

z2

z3
R S

z1

z2

z3
R S
z4

✓ ✗

z1

z2 z3

R
S

✓

p p

∀r∈R [ ∃s∈S[¬(r.A=s.A)]]

R
A

S
A=

R
A

S
A

∀r∈R [ ∃s∈S [r.A=s.A] ]

each predicate edge needs an 
independent anchor that 
determines its logical zone

a predicate must be inside 
the scopes of both table 
occurrences

No anchor is needed in the 
innermost shared table scope

https://relationaldiagrams.com/
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R
A
B

S
A
B

=

=

B
R

C
B
C

S
=

=

R

B
A

C

S

B
C

$1
$2

=

$1
$2

=

∀r∈R [ ∃s∈S [     (r.A=s.A   ∨    r.B=s.B)  ] ] 

(∃j1∈"=" [r.A=j1.$1 ∧ s.A=j1.$2])

R
A

S
A

∀r∈R [ ∃s∈S [¬(¬(r.A=s.A) ∧ ¬(r.B=s.B)) ] ] 

anchor relations

formal semantics (anchor relations + 
visual shortcuts) given in the paper

Nested DisjuncFons

1

2 predicate 
anchors

3 Visual shortcuts: Peirce shading &
De Morgan-fuse boxes

similarly

∀r∈R [ ∃s∈S [r.A=s.A] ]

R
A

S
A=

https://relationaldiagrams.com/
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(A ∨ B) ⇒ (B ∨ C)

𝐴 𝐵 𝐵 𝐶

(A ∨ B) (B ∨ C)

X ⇒ Y

X Y

[Gardner 1958]

?

https://relationaldiagrams.com/
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(A ∨ B) ⇒ (B ∨ C)

A

B

B

C

¬(A ∨ B) ∨  (B ∨ C)
¬(¬(¬(A) ∧ ¬(B)) ∧ ¬(¬(¬(B) ∧ ¬(C))))

A

B

B

C

(A ∨ B) ⇒ (B ∨ C)

𝐴 𝐵 𝐵 𝐶

(A ∨ B) (B ∨ C)

X ⇒ Y

X Y

[Gardner 1958]

Representation B: one diagram, no case split

https://relationaldiagrams.com/
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Takeaways & next steps

• Extensions (e.g. grouping, recursion, bags): Towards a catalogue of query patterns
(CIDR'26 "Database Research needs an Abstract Relational Query Language")

• Beyond expressiveness: How languages help humans and machines read, write, 
understand, and modify queries? (SIGMOD'26 tutorial "Relational Language Design")

• A future DB interaction: LLMs compose, humans read, refine interactively

Spoken/Typed Query Composi3on

Visual Query Interpreta3on

select A
from R
where B not in
 (select D
 from S) 

S
D

R
A
B

Q
A

Query 
Visualization

Query 
Refinement

Thanks J

An anonymous feedback form is linked from the project web page: hIps://RelaLonalDiagrams.com  

well-formed TRC query ⇄
same semantics, 
same relational pattern & linear size,
syntactic safety is preserved

RepresentaYon B diagram

https://relationaldiagrams.com/

