
AI-04589 Zero Contradiction Undesirable 
Effect
What is Zero contradiction and zero undesirable effect in problem solving. List examples and BKM.

In advanced engineering and systematic problem-solving (most notably within TRIZ and the Theory of Constraints), Zero 
Contradiction and Zero Undesirable Effect represent the standard for an ideal solution—one that resolves a core conflict 
without trade-offs and creates no secondary problems.

Key Definitions

1. Zero Contradiction
A contradiction occurs when improving one parameter of a system directly causes another parameter to degrade (e.g., 
increasing engine power increases weight).

Traditional Problem Solving: Accepts a compromise along a trade-off curve (e.g., finding an "acceptable" balance 
between speed and power).

Zero Contradiction: Eliminates the conflict entirely. The solution satisfies both opposing requirements simultaneously 
without sacrificing performance on either side.

2. Zero Undesirable Effect (Zero UDE)
An Undesirable Effect (UDE) is a negative symptom, side effect, or collateral damage produced either by the system itself 
or created as an unintended byproduct of a new fix.

Zero UDE / Striving for Ideality: A solution achieves its primary function without introducing new failure modes, 
secondary defects, elevated costs, or system complexity. In TRIZ, this is tied to the Ideal Final Result (IFR), where:

$$\text{Ideality} = \frac{\sum \text{Useful Functions}}{\sum \text{Costs} + \sum \text{Harmful Effects}}$$

Comparison & Real-World Examples

 

 

 

 

Scenario Problem / Conflict Traditional Trade-Off 
(Compromise)

Zero Contradiction 
Solution

Zero Undesirable 
Effect (Zero UDE) 
Consideration
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Best Known Methods (BKMs) to Achieve Them
To systematically reach Zero Contradiction and Zero UDE, engineers and operational managers leverage specific tools 
across TRIZ, Theory of Constraints (TOC), and Quality Engineering:

1. TRIZ Contradiction Matrix & 40 Principles
Identify Technical vs. Physical Contradictions:

Technical Contradiction: Parameter A improves, Parameter B degrades.

Physical Contradiction: Parameter X needs to be both high and low (e.g., a surface must be rough for grip, but 
smooth for low friction).

Apply Separation Principles for Physical Contradictions:

High-Performance 
Computing / 
Electronics

Processors generate 
excess heat when 
clock speeds increase 
(Performance vs. 
Thermal Limit).

Lower the clock speed 
(throttling) or add 
loud, power-heavy 
cooling fans.

Vapor Chamber / 
Phase-Change Liquid 
Cooling: Dissipates 
massive heat passively 
within the same thin z-
height.

Ensure coolant 
materials do not leak, 
corrode components, 
or excessively raise 
manufacturing unit 
costs.

Manufacturing & 
Assembly

Fasteners 
(screws/bolts) must 
hold tight under 
vibration, but frequent 
maintenance requires 
rapid disassembly.

Use thread-locking 
adhesive (hard to 
disassemble) or 
torque checks (risk of 
loosening).

Snap-Fit / Bayonet 
Locking with Spring 
Tension: Provides 
maximum retention 
under dynamic loads 
while allowing instant 
tool-less removal.

Design the snap 
geometry so stress 
concentrations do not 
cause fatigue cracking 
over repeated 
insertion cycles.

Supply Chain & 
Operations

High inventory levels 
prevent stockouts but 
increase holding costs 
and working capital.

Maintain "medium" 
safety stock, risking 
occasional stockouts 
and carrying 
moderate holding 
costs.

Vendor-Managed 
Inventory (VMI) / 
Pull System: Real-
time demand signals 
trigger immediate 
supplier 
replenishment, 
yielding near-zero 
local inventory with 
100% availability.

Ensure automated 
ordering logic has 
guardrails against 
bullwhip effects 
during sudden market 
spikes.
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Separation in Time: Make it rough during setup, smooth during operation.

Separation in Space: Make the micro-texture rough on top, smooth on the sides.

Separation Upon Condition: State changes based on temperature or pressure.

Use the Contradiction Matrix: Cross-reference the parameter you want to improve against the parameter worsening 
to reveal proven inventive principles (e.g., Local Quality, Asymmetry, Equipotentiality, Phase Transitions).

2. Theory of Constraints (TOC) Thinking Processes
Evaporating Cloud (Conflict Resolution Diagram): Map the underlying false assumptions driving the contradiction. 
Invalidating a core assumption "evaporates" the conflict without requiring a compromise.

Negative Branch Reservation (NBR): When a solution ("injection") is proposed, systematically trace its logical 
consequences into the future. If a potential secondary UDE is detected, insert a corrective action into the design phase 
to trim the negative branch before implementation.

3. Trimming Technique
Eliminate secondary components or harmful sub-systems completely while transferring their required functions to 
existing components already in the system. This reduces total component count, failure modes, and manufacturing 
costs simultaneously.

4. Advanced FMEA & Root Cause Analysis (RCA)
Design & Process FMEA (Failure Mode and Effects Analysis): Evaluate potential failure modes introduced by a new 
solution. Focus on mitigation actions that reduce the Risk Priority Number (RPN) to zero for secondary parameters.

5 Whys / Cause-and-Effect Trees: Ensure the solution targets the root cause rather than a surface symptom. Fixing 
symptoms almost always creates new UDEs downstream.

This video provides a clear mathematical explanation of what a contradiction is and how variables cancel out to show when 
no standard solution exists.

In Eliyahu Goldratt’s Theory of Constraints (TOC), the Thinking Processes are rigorous, cause-and-effect logical tools 
designed to answer three fundamental operational questions: What to change? What to change to? How to cause the 
change?

 

 

 

Equations with No Solution (Contradictions)
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The Evaporating Cloud (EC) answers What to change to? by resolving systemic paradoxes without compromise. The 
Negative Branch Reservation (NBR) refines the proposed solution to guarantee Zero Undesirable Effects (Zero UDE) 
before deployment.

1. Evaporating Cloud (EC): Conflict Resolution Diagram

Core Concept & Structure
The premise of TOC is that real contradictions do not exist in objective reality; they only exist because of flawed 
underlying assumptions.

When two requirements conflict, people usually seek a compromise (a point on a trade-off curve). The Evaporating Cloud 
forces you to lay out the strict logical connections driving the conflict, expose the unstated assumptions behind those 
connections, and invalidate at least one assumption using a new action—called an "Injection."

An Evaporating Cloud always consists of 5 node boxes arranged in a specific logical topology:

                  ┌───> [ B: Need 1 ] ───> [ D: Prerequisite 1 ] ──┐

                  │                                                │  (CONFLICT)

[ A: Common Goal ]│                                                ├─── X ───

                  │                                                │

                  └───> [ C: Need 2 ] ───> [ D': Prerequisite 2 ] ─┘

Node A (Common Goal): The ultimate objective both sides agree on.

Node B & C (Needs): Two mandatory conditions required to achieve Objective A.

Node D & D' (Prerequisites): Two mutually exclusive, conflicting actions or states taken to satisfy Needs B and C 
respectively.

Detailed Logic Chain

 

 

 

Link Reading the Logic Hidden Assumptions (Where the 
"Cloud" Evaporates)

8/9/26, 9:25 AM AI-04589 Zero Contradiction Undesirable Effect

https://docmost.gravelcloud.com/s/general/p/ai-04589-zero-contradiction-undesirable-effect-JthAGqgYtO 4/9



Concrete Deep-Dive Example: Semiconductor Equipment PM
Common Goal (A): Maximize Fab Operational Profitability.

Need B: Maintain high tool availability and run rate.

Prerequisite D: Delay preventive maintenance (PM) during peak production demand.

Need C: Prevent catastrophic wafer yield loss and tool downtime.

Prerequisite D': Stop the tool immediately to perform full PM protocols.

                               ┌──> [ B: High Availability ] ──> [ D: Run Tool continuously ] ──┐

                               │                                                                │ CONFLICT

[ A: Maximize Fab Profitability ]│                                                                ├─── X 

───

                               │                                                                │

                               └──> [ C: Prevent Yield Loss ] ──> [ D': Stop Tool for PM ] ─────┘

Surfacing Assumptions & Finding the Injection

To evaporate this cloud, evaluate the assumptions linking Need B to Prerequisite D and Need C to Prerequisite D':

1. Assumption behind B → D: "The only way to keep availability high is to run the machine continuously until it breaks."

2. Assumption behind C → D': "A PM cycle requires shutting down the tool for a full 8-hour shift to replace all wear-and-
tear parts at once."

A ← B In order to achieve A, we must satisfy 
Need B...

Assumptions about why Need B is 
essential to the overall goal.

A ← C In order to achieve A, we must satisfy 
Need C...

Assumptions about why Need C is 
essential to the overall goal.

B ← D In order to satisfy Need B, we must do 
Prerequisite D...

Assumptions linking the action $D$ to 
the need $B$.

C ← D' In order to satisfy Need C, we must do 
Prerequisite D'...

Assumptions linking the action $D'$ to 
the need $C$.

D ↔ D' We cannot do both D and D' because 
they are mutually exclusive...

Assumptions about why $D$ and $D'$ 
cannot coexist or why no third path 
exists.
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3. Assumption behind D ↔ D': "PM cannot be performed incrementally or predicted dynamically while the system is 
operating."

The Injection: Implement Condition-Based Predictive Monitoring + Modular PM Sequencing. Instead of a long, static 
8-hour shutdown or running blind until failure, real-time sensor analytics trigger short 15-minute modular maintenance 
swaps during natural batch changeovers.

Result: The conflict between $D$ and $D'$ disappears. Need B and Need C are both satisfied 100%.

2. Negative Branch Reservation (NBR): Zero UDE Safeguard

Core Concept & Structure
Once an Injection (solution) is developed via the Evaporating Cloud, it moves the system into uncharted territory. While it 
resolves the core conflict, it almost always creates unintended secondary consequences if implemented blindly.

A Negative Branch Reservation is a forward-looking cause-and-effect tree (If... then...) that traces the injection through 
logical intermediate steps until it hits a secondary Undesirable Effect (UDE).

How NBR Works (Step-by-Step)
1. Start with the Proposed Injection: State the new policy, tool, or design change explicitly.

2. Build the Cause-and-Effect Chain Upward:

If we inject $X$... then state $Y$ will occur.

If state $Y$ occurs... then state $Z$ will follow.

3. Identify the Secondary UDE: Continue tracing logical outcomes until a new failure mode, cost spike, or operational 
bottleneck emerges.

4. Devise a Trimming Action (Secondary Injection): Introduce a localized design modifier or procedural guardrail 
earlier in the cause-and-effect chain that severs the path to the UDE without neutralizing the primary benefits of the 
main Injection.
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Deep-Dive Example: Autonomous Data Pipeline Deployment
Main Injection: Implement automated, real-time schema migrations to accelerate software release velocity (resolving 
the conflict between development speed and database update friction).

Logical Cause-and-Effect Chain (Building the Negative Branch):

1. [Injection]: Auto-apply database schema updates directly from the continuous deployment (CD) pipeline.

2. [If... Then...]: High-frequency schema updates cause temporary structural locks on active transactional tables.

3. [If... Then...]: Long-running analytical reporting queries running concurrently hit lock timeouts.

4. [If... Then...]: Analytical reporting queries fail, causing automated decision dashboards to drop live data.

5. [Secondary UDE]: Executives and operational teams lose visibility during critical production shifts.

[ Secondary UDE: Executive dashboards fail during production shifts ]

                                ▲

                                │ (Causes)

    [ Analytical reporting queries encounter table lock timeouts ]

                                ▲

                                │ (Causes)

      [ Auto-migrations apply structural locks on live tables ]

                                ▲

                                │ (Causes)

  [ INJECTION: CD Pipeline auto-applies continuous schema changes ]

Trimming the Negative Branch (Zero UDE Target):

Rather than discarding the continuous deployment model, introduce a Trimming Injection into the cause-and-effect tree:

Trimming Injection: Implement Non-Blocking Dual-Schema Writes (Expand-Contract Pattern) with read-replica 
isolation.

                                [ Secondary UDE Prevented ]

                                             X (Severed Link)

    [ Analytical reporting queries hit read-replicas smoothly ]

                                ▲

                                │ (Severed by Trimming Injection)

  [ TRIMMING INJECTION: Execute Non-Blocking Dual-Schema Writes ]

                                ▲

                                │ (Causes)
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  [ INJECTION: CD Pipeline auto-applies continuous schema changes ]

By adding this secondary safeguard during the design phase, the main solution retains its velocity gains while completely 
eliminating the secondary operational failure mode.

BKMs for TOC Thinking Processes
To maximize accuracy when building Evaporating Clouds and NBRs:

1. Apply the Categories of Legitimate Reservation (CLR)
Validate every arrow in your diagram using Goldratt's 8 logical rules:

Clarity: Is every node clearly defined without jargon?

Entity Existence: Does the state/statement actually exist in reality?

Causality Existence: Does the cause really produce this specific effect directly?

Predicted Effect Existence: Can we verify another independent outcome predicted by this same cause?

2. Never Accept a Compromise as a Final Solution
If a solution requires "meeting in the middle" (e.g., accepting 5% scrap instead of 10%), the Evaporating Cloud is not 
solved. Keep digging for assumptions behind the necessity of the prerequisites until an Injection achieves 0% compromise.

3. Invite "Naysayers" Specifically to Build NBRs
Skeptics who object to new ideas are your best asset for building NBRs. Instead of dismissing their pushback, map their 
concerns directly into an NBR tree:

"Help me map out the exact sequence of events that leads to that failure so we can design a safeguard against it before 
launch."
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