
Repeatedly surviving a known defect is not evidence that the defect
is safe; it may be evidence that the organization has normalized
the warning.
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Decision and recommendation

The decision is not whether the product is perfect. No launch decision can
reasonably require that. The decision is whether the known reliability problems are
contained imperfections with credible recovery paths, or symptoms of a system whose
margins are already too thin for the launch conditions being created.

The recommendation is to proceed only if the company can demonstrate, before launch,
that the most consequential known failure modes have been identified, tested under
realistic conditions, assigned explicit owners, and given clear stop or escalation
criteria. Any issue that can propagate from a localized defect into broad customer
harm, prolonged service disruption, uncontrolled support demand, or loss of trust
should be treated as launch-threatening until that chain is understood and
controlled.

This recommendation does not require eliminating every workaround or temporary fix.
It does require refusing to treat repeated survival as proof of safety. The
Challenger investigation found that recurring O-ring erosion and blow-by had been
accepted as an unavoidable and acceptable flight risk rather than resolved as
evidence of an underlying design problem. The relevant lesson for this launch is
direct: an issue that has not yet caused catastrophe may be a warning that the
organization has learned to live with, not a warning that has disappeared.

The founder should require a written launch-readiness decision that distinguishes
three categories:

1. Contained debt: the defect is understood, bounded, monitored, reversible,
and unlikely to cascade under expected launch conditions.

2. Unresolved risk: the defect is known but its behavior, triggers, or recovery
path remain uncertain.
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3. Launch-threatening fragility: the defect can create cascading harm, has weak
or untested recovery, depends on temporary workarounds, or is being accepted
primarily because schedule and commercial pressure make delay painful.

Launch should proceed only when the unresolved and launch-threatening categories
have been reduced to an explicitly accepted residual risk by a decision process that
preserves engineering dissent and makes the tradeoff visible. If the company cannot
do that, the responsible action is to change the launch scope, improve the system,
or delay-not because perfection is required, but because the organization lacks a
defensible basis for claiming that the risk is contained.

Why the launch decision is difficult

The founder’s pressure is real. The product demonstrates value. Customers and
investors expect momentum. Delay can carry commercial cost, weaken confidence, and
feel personally embarrassing. Those pressures are not evidence of bad intent; they
are part of the operating environment in which risk decisions are made.

They are also precisely why a disciplined distinction is needed. In the Challenger
case, the immediate technical failure was the destruction of seals in a joint
between two lower segments of the right Solid Rocket Motor. The disaster did not
arise solely because one component failed at one moment. The Commission traced the
outcome through a faulty design, sensitivity to temperature and other conditions,
recurring warning signs, weak trend analysis, communication failures, management
pressure, and a launch decision made without critical information and without the
engineers’ opposition reaching the appropriate decisionmakers.

The report’s broader lesson is that a technical failure can become catastrophic
through interacting design, organizational, communication, and schedule weaknesses.
For a software company, the comparable concern is not that a product defect is
literally the same as a failed booster joint. It is that a small, known weakness can
become materially more dangerous when combined with unusual launch conditions,
unfamiliar usage, incomplete observability, support overload, rushed changes, or a
team already operating at its limit.

A founder who asks only, "Has this failed catastrophically yet?" is asking too late
a question. A better question is: "What evidence would show that this issue is
becoming more likely, more severe, or harder to recover from under launch
conditions-and do we have that evidence now?"

The central distinction: debt versus fragility

Technical debt is not automatically a reason to stop a launch. A workaround may be
acceptable when its scope is known, its trigger is observable, its effects are
limited, and the team has a tested way to restore service or protect customers. A
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temporary fix becomes more concerning when the company cannot say where it applies,
what conditions defeat it, how many other components depend on it, or who has
authority to stop the launch if it proves inadequate.

Fragility is the combination of limited margin and limited recovery. A system is
fragile when modest changes in conditions produce disproportionately worse outcomes,
when the same issue appears repeatedly without resolution, when multiple safeguards
depend on one unverified assumption, or when the organization has no practical way
to respond once the failure begins.

The Challenger evidence illustrates this progression. The joint design was sensitive
to temperature, dimensions, materials, reuse, processing, and dynamic loading. Tests
showed that sealing was not achieved consistently at 25?F with a 0.004-inch initial
gap and became consistent only near 55?F. At low temperature, a compressed O-ring
recovered its shape too slowly to follow the opening joint gap. The design therefore
had little margin under conditions that differed from prior experience.

The launch environment then supplied a condition outside that experience: 36?F, 15
degrees colder than any previous launch. Smoke appeared from the joint immediately
after liftoff. Later, a visible flame grew into a continuous plume, and the plume
weakened the External Tank and its attachment strut before breakup. The localized
seal problem propagated into a vehicle-wide failure.

The software translation is a reasoning pattern, not a claim that the systems are
identical. Ask whether a known defect has a similar structure:

Does behavior degrade sharply under higher load, unusual customer behavior,
large data volumes, or a release configuration not covered by prior testing?

Is the workaround effective only within a narrow range of conditions?

Can a local failure consume shared resources, create bad state, multiply
support demand, or impair the tools needed for recovery?

Are there early signals that appear before customer-visible damage, and are
they being treated as warnings or as routine noise?

Once the failure begins, is there a meaningful corrective action, or is the
company largely committed to riding it out?

If the answer is that conditions can move outside the tested range and the recovery
path is uncertain, the problem is not merely technical debt. It is launch fragility.

The evidence the founder should demand

The founder does not need to independently review every implementation detail. They
do need a compact, decision-grade account of the system’s known weaknesses. That
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account should explain mechanism, evidence, boundary conditions, consequences, and
response.

For each material reliability issue, the owner should be able to state:

What fails? Describe the failure in customer or operational terms, not only in
component language. "Queue worker has a race condition" is incomplete. The decision
needs to know whether the result is delayed work, duplicate work, lost work,
corrupted state, inability to recover, or an expanding support burden.

What conditions make it more likely? The Commission found a strong association
between O-ring distress and low temperature: every flight at or below 63?F showed
distress, while only three of twenty flights at 66?F or above did. The lesson is not
to copy those thresholds into software. It is to look for comparable patterns in the
company’s own history. Does failure become more common after a certain volume,
configuration, data shape, dependency condition, or sequence of operations?

What is the earliest observable warning? Smoke from the booster joint was the first
sign that the seals had failed. Later flame and instrumentation showed the leak
developing. A product launch should likewise identify leading indicators before the
customer sees the full consequence: rising error rates, retries, latency, queue age,
failed background work, unusual support contacts, manual intervention, or a growing
divergence between expected and actual system state. The specific indicators must
come from the product’s evidence; the principle is to recognize the beginning of the
failure, not merely its final form.

What is the propagation path? A defect should not be evaluated only at its point of
origin. The Commission found that the leak plume impinged on the External Tank and
its attachment strut, weakening the structure before breakup. The analogous software
question is what the defect can damage next. Can a local problem exhaust shared
capacity, block deployments, make monitoring unreliable, or prevent the team from
serving unaffected customers?

What is the recovery path? A workaround is not a recovery plan unless someone can
execute it under pressure. The team should identify the action, owner, decision
authority, expected time, customer effect, and conditions under which the action
will not work. If the only plan is to investigate after launch, the company has not
demonstrated containment.

What evidence is missing? The Commission ruled out several alternative initiating
causes and narrowed the failure to the seals. That disciplined causal analysis
matters. Teams should distinguish confirmed mechanism from plausible explanation,
and a known issue from a suspected issue. Uncertainty should increase caution when
the downside is broad and recovery is weak; it should not be hidden behind confident
language.
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Repeated anomalies are data, not background noise

The most dangerous pattern in the source material is not simply that a component
failed. It is that prior anomalies had become familiar. NASA and Thiokol treated
recurring O-ring erosion and blow-by as acceptable rather than resolving the
underlying design problem. The Commission called this a failure of trend analysis
and a normalization of deviance: repeated survival was mistaken for evidence that
the condition was safe.

A small software company is especially exposed to this pattern because speed and
improvisation are often strengths. A manual repair that works can become a permanent
operating procedure. A retry that masks an error can become an accepted reliability
strategy. A support engineer who quietly fixes customer state can prevent visible
incidents while also concealing the scale of the underlying defect. None of these
actions is automatically wrong. The danger is losing the distinction between
mitigation and resolution.

The founder should therefore ask for a history of anomalies, not just a list of open
tickets. The useful record includes recurring incidents, temporary fixes, emergency
interventions, reversions, customer-specific workarounds, unexamined alerts, and
defects repeatedly deferred because the product continued to function. The purpose
is not to punish the team for carrying debt. It is to determine whether the company
is learning from the pattern or merely becoming more skilled at hiding it.

The absence of catastrophe is weak evidence when the system has not encountered the
relevant conditions. Challenger launched successfully before the accident, but the
historical record still contained a detectable temperature-related warning pattern.
Likewise, a product that has performed acceptably with a small customer base or
limited usage may not yet have tested its real launch conditions. "It has never
happened" is not the same as "we have established that it will not happen."

Launch pressure and the quality of dissent

The launch decision is also an organizational system. The Commission concluded that
the Challenger launch decision was flawed because decisionmakers lacked recent
O-ring evidence and the contractor engineers’ opposition to launch. During the
off-net discussion, engineers continued to oppose launch, but management reversed
the recommendation after pressure from NASA and Marshall. Critical information did
not reach the top decisionmakers because reporting channels contained and diluted
the concern.

The relevant question for the founder is not whether engineers are always right.
They are not required to be. The question is whether the company can hear a
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technically credible objection without forcing the objector to win a political
contest against the launch date.

A founder should be suspicious of both extremes. "Engineering says no, therefore no"
is not a decision process. "Engineering always asks for more time, therefore this is
normal resistance" is also not a decision process. The decision process must require
the dissenting engineer to specify the failure mechanism, evidence, conditions,
consequence, uncertainty, and proposed test or control. It must require management
to respond to those points explicitly rather than simply restating the commercial
need to launch.

The final decision record should preserve:

the material reliability concerns raised;

the evidence supporting and weakening each concern;

the launch conditions assumed;

the controls and monitoring to be used;

the conditions that would stop, narrow, or reverse the launch;

the person with authority to make that call;

the residual risk accepted and by whom.

This is not bureaucracy for its own sake. The Commission found that formal
criticality classifications did not help when launch constraints and repeated
waivers were not visible to all management levels. A risk control that exists in one
team’s memory but not in the decision record is not a reliable control.

Governance for a small company

A small company may not have a separate safety office, independent review board, or
large quality organization. It can still create the essential function: an
independent technical challenge to the people under the most direct pressure to
ship.

The reviewer should be close enough to understand the product but independent enough
to question the launch owner’s assumptions. If no one can play that role internally,
the company should narrow the launch, obtain an outside review, or create a formal
founder-level review that gives dissent protected access to the final decision. The
goal is not to add ceremony. It is to prevent the same people from simultaneously
owning the deadline, interpreting the evidence, declaring the risk acceptable, and
deciding whether their own workaround has worked.
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The Commission recommended independent technical oversight of design, testing, and
certification, as well as a central safety function with authority over safety,
reliability, quality assurance, reporting, problem resolution, and trends. For this
company, the scale can be smaller, but the authorities should remain explicit.
Someone must own the reliability record. Someone must be able to require evidence.
Someone must be able to escalate a concern without routing it through the person
whose launch target is at stake.

The company should also document constraints and exceptions. If a known defect is
being accepted only because a feature is disabled, a customer segment is excluded, a
usage limit is imposed, or a manual response is staffed, that condition is part of
launch readiness. It must be visible, monitored, and protected from casual removal.
A constraint that disappears from the plan while the underlying defect remains is
not progress.

Schedule, scope, and the capacity to learn

Schedule pressure does not only reduce testing time. It can reduce the company’s
ability to understand what it has already observed. The Commission found that an
accelerated flight schedule strained resources and made it impossible to present,
much less analyze and understand, anomalies from one flight before subsequent
readiness reviews. Late manifest changes consumed resources needed for engineering,
software, crew training, and logistics; one change could "nibble away" at
operational resources.

The equivalent launch risk is a plan that assumes the team can develop, test,
operate, support, and learn simultaneously at a pace the team has not demonstrated.
Small additions to scope may each appear manageable while collectively consuming the
capacity needed to investigate anomalies or respond to customers. A launch plan that
leaves no time to analyze early signals is not a plan for learning; it is a plan for
accumulating unresolved evidence while increasing exposure.

The founder should make scope and capacity part of the reliability decision. A
narrower launch may be safer than a broad launch if it reduces conditions the team
has not tested, limits customer impact, and leaves enough operational capacity to
respond. Conversely, a nominally small launch can still be dangerous if it depends
on many manual exceptions or if one failure affects every customer.

The relevant question is not simply, "Can we launch on this date?" It is, "Can we
launch this scope while preserving enough engineering, support, analysis, and
decision capacity to recognize and control failure?" If the answer is no, the launch
is overcommitted even if the product itself appears ready in a demonstration.
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What should stop the launch

The following conditions should be treated as presumptive stop or scope-reduction
triggers:

A known issue can cause broad customer harm and its propagation path is not
understood.

A workaround is the primary protection, but its limits and failure
conditions have not been tested.

The issue has recurred, yet the organization has no trend analysis or
explanation for why it will not worsen under launch conditions.

A credible engineer objects to launch based on specific evidence, and the
objection has not been answered with stronger evidence or a concrete
control.

Critical information, exceptions, waivers, or launch constraints are not
visible to the final decisionmaker.

The team lacks a tested recovery path, including ownership and authority,
for the most consequential failure modes.

The launch schedule consumes the capacity required to analyze anomalies and
support customers after release.

The product has no practical way to limit exposure, reverse the change, or
protect unaffected customers if the failure begins.

These are not claims that any one condition guarantees disaster. They are indicators
that the company cannot yet demonstrate containment. The burden is not to prove that
failure is impossible. The burden is to show that the risk is understood, bounded,
and recoverable enough for the proposed launch.

Open questions before approval

Before signing the launch decision, the founder should require clear answers to
these questions:

1. Which known reliability issue has the greatest potential to cascade beyond
its initial component or customer?

2. What historical evidence shows whether each material issue is stable,
improving, or worsening?

3. What launch condition differs most from prior experience, and what testing
covers that difference?
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4. What is the earliest signal that the system is moving toward customer harm?

5. Who sees that signal, how quickly, and what action follows?

6. Which workarounds are temporary controls rather than actual fixes, and what
would defeat them?

7. What technical objections remain unresolved, and what evidence supports
accepting them?

8. What is the narrowest launch scope that preserves customer value while
reducing exposure?

9. What resources are reserved for monitoring, analysis, support, and recovery
after launch?

10. Who has authority to pause, narrow, or reverse the launch without seeking
permission from the person most invested in the date?

If these questions produce precise answers, the company may decide that the
remaining debt is manageable. If they produce general reassurance, appeals to past
survival, or promises to address the issue after launch, the company has identified
fragility but not controlled it.

Final recommendation

Proceed with the launch only after converting the reliability concerns into an
explicit operating decision: known conditions, known consequences, known controls,
named owners, preserved dissent, and defined stop criteria. Narrow the launch or
delay it when a defect has a credible cascade path, weak recovery, or a history of
normalized anomalies that has not been explained.

The Commission’s central lesson is not that every imperfection must be eliminated
before action. It is that catastrophic outcomes often emerge when technical
weakness, incomplete information, organizational pressure, and schedule ambition
reinforce one another. A founder can interrupt that chain by making the warning
signs visible and refusing to let commercial urgency substitute for evidence.

The company’s reputation will not be protected by claiming that no one could have
known. It will be protected by demonstrating that the company knew what was
uncertain, confronted the strongest objections, set limits around what it could
safely attempt, and acted before a manageable defect became an irreversible failure.
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