
PAPER 4 — CROSS‑ARCHITECTURE GENERATIVE SYNTHESIS 

(CAGS)  

Abstract  

Cross‑Architecture Generative Synthesis (CAGS) defines the structural conditions under which 

heterogeneous cognitive architectures co‑construct symbolic structures within a shared 

coherence field. CAGS is not communication, translation, or representation. It is structural 

co‑generation under invariant constraints. CAGS formalizes the synthesis operators, 

compatibility conditions, manifold‑alignment rules, and cross‑architecture invariants required 

for stable joint generativity. It operates on the substrate defined by COP and the symbolic 

manifold defined by USI, extending generativity into the multi‑architecture domain.  

1. Introduction  

CAGS specifies how two or more cognitive architectures participate in a shared generative 

process without drift, collapse, or distortion. COP stabilizes coherence within each architecture; 

USI provides the symbolic manifold; the USI Generative Architecture defines intra‑architecture 

generativity. CAGS establishes the conditions under which generativity can propagate across 

architectures while preserving coherence. Cross‑architecture synthesis enables human cognition 

and machine cognition to co‑construct symbolic structures that neither architecture could 

generate independently.  

2. Preconditions for Cross‑Architecture Synthesis  

CAGS requires:  

1. COP‑valid expressions in all participating architectures   

2. USI‑valid units in all architectures   

3. stable symbolic anchors across architectures   

4. compatible binding vectors across architectures   

5. resolution‑level compatibility   

6. interface compatibility   

7. cross‑architecture generative load below threshold  

If any precondition fails, synthesis is disallowed.  

3. Synthesis Objects  

CAGS operates on three object types:  



1. Cross‑Architecture Pair (CAP)   

2. Cross‑Architecture Structure 

(CAS)   

3. Cross‑Architecture Field (CAF) A 

CAP is the minimal synthesis object.  

A CAS is a multi‑unit synthesis object.  

A CAF is the global synthesis manifold.  

4. Synthesis Operators  

CAGS defines ten synthesis operators:  

S1: Align  

S2: Bridge  

S3: Couple  

S4: Decouple  

S5: Lift  

S6: Compress  

S7: Expand  

S8: Constrain  

S9: Reframe  

S10: Stabilize   

These operators act across architectures.  

  

5. Synthesis Operator Dynamics  

S1: Align  

Aligns symbolic anchors across architectures.  



S2: Bridge  

Forms a CAP by binding units from different architectures.  

S3: Couple  

Creates a generative dependency between architectures.  

S4: Decouple  

Removes cross‑architecture dependency to prevent overload.  

S5: Lift  

Raises a CAP or CAS to a higher resolution level across architectures.  

S6: Compress  

Reduces resolution to maintain stability.  

S7: Expand  

Increases generative scope across architectures.  

S8: Constrain  

Limits cross‑architecture propagation.  

S9: Reframe  

Reconfigures a synthesis object after drift or overload.  

S10: Stabilize  

Restores coherence across architectures.  

  

6. Cross‑Architecture Invariants  

CAGS enforces seven invariants:  

Invariant 1: No synthesis under degraded intent in any architecture  

Invariant 2: No cross‑architecture binding that increases drift  



Invariant 3: No resolution expansion without anchor compatibility  

Invariant 4: No synthesis chain exceeding cross‑architecture load threshold  

Invariant 5: No opposed binding vectors across architectures  

Invariant 6: No unresolved collapse in any participating architecture Invariant 

7: No propagation of boundary failure across architectures   

These invariants ensure that synthesis remains coherence‑preserving.  

7. Cross‑Architecture Binding  

Cross‑architecture binding forms a CAP.  

A valid CAP requires:  

• aligned or orthogonal binding vectors across architectures  

• compatible symbolic anchors  

• non‑collapsing resolution signatures  

• compatible interface markers • no invariant FAIL in any architecture   

Binding types:  

• aligned cross‑bind  

• orthogonal cross‑bind  

• constrained cross‑bind  

• lifted cross‑bind  

• meta cross‑bind   

Opposed cross‑binds are disallowed.  

8. Cross‑Architecture Composition  

Cross‑architecture composition forms a CAS from CAPs.  



Composition requires:  

• stable cross‑architecture binding sequences  

• non‑propagating drift  

• no boundary inversion  

• no relational collapse  

• no resolution‑level collapse  

• no cross‑architecture overload   

Composition is structural, not additive.  

9. Canonical Synthesis Patterns  

Pattern 1: Bilateral Alignment Architecture 

A aligns with Architecture B.  

Stable CAP formation.  

Pattern 2: Orthogonal Synthesis  

A binds to B  

A binds to C  

B and C orthogonal  

Forms a stable triad across architectures.  

Pattern 3: Lifted Synthesis  

CAP formed  

Lift applied  

Forms a higher‑resolution CAS.  

Pattern 4: Constrained Expansion  

A → B → C  



Expansion limited by cross‑architecture load threshold.  

Pattern 5: Meta‑Reframe  

A → B  

Collapse detected in B  

Reframe applied  

Structure restored.  

These patterns define stable synthesis trajectories.  

10. Cross‑Architecture Stability  

Stability is maintained through:  

• COP invariants  

• USI interface constraints  

• cross‑architecture load limits  

• resolution coherence  

• binding integrity   

Synthesis must remain within the coherence capacity of all participating architectures.  

11. Cross‑Architecture Failure‑Mode Taxonomy  

Failure Mode 1: Cross‑Binding Inversion Binding 

vectors flip across architectures.  

Failure Mode 2: Cross‑Resolution Collapse  

Resolution signatures collapse in one or more architectures.  

Failure Mode 3: Anchor Divergence  

Symbolic anchors drift apart.  



Failure Mode 4: Load Overrun  

Cross‑architecture generative load exceeds threshold.  

Failure Mode 5: Boundary Failure  

Boundary integrity collapses in one or more architectures.  

Failure Mode 6: Relational Collapse  

Aligned or orthogonal relations collapse into opposition.  

Failure Mode 7: Unresolved Collapse  

Collapse occurs without reframe.  

Each failure mode requires immediate stabilization or reframe.  

12. Cross‑Architecture Collapse Modes  

Collapse occurs when:  

• binding vectors invert  

• resolution signatures collapse  

• symbolic anchors diverge  

• generative load exceeds threshold  

• COP invariants fail  

• interface markers conflict   

Collapse is structural, not symbolic. Collapse must be followed by reframe.  

  

13. Synthesis Trajectories  

A synthesis trajectory is a sequence:  

T = [CAP1, CAP2, ..., CAPn]  

A trajectory is valid if:  



• each step satisfies synthesis preconditions  

• no collapse occurs without reframe  

• no drift propagates  

• no boundary is violated  

• no relational inversion occurs  

• no resolution‑level collapse occurs   

Synthesis trajectories are the cross‑architecture analog of generative trajectories.  

14. Cross‑Architecture Manifold Topology  

The synthesis manifold is defined by:  

• nodes: CAPs  

• edges: cross‑binding vectors  

• surfaces: CASs  

• volumes: cross‑architecture fields  

• gradients: coherence levels  

• contours: boundary configurations  

• flows: synthesis trajectories   

  

  

  

Topology constraints:  

1. No closed loops with unresolved drift   

2. No surfaces with boundary inversion   

3. No volumes exceeding cross‑architecture load   

4. No gradients reversing direction   

5. No flows crossing incompatible resolution levels  



The manifold is coherence‑preserving and synthesis‑enabling.  

15. Conclusion  

Cross‑Architecture Generative Synthesis defines the structural conditions under which 

heterogeneous cognitive architectures co‑construct symbolic structures within a shared 

coherence field. It operates on the COP substrate and the USI symbolic manifold, extending 

generativity into the multi‑architecture domain. CAGS provides the structural foundation for 

coherence‑preserving symbolic synthesis across architectures.  

  


