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CONFORM System Position: VELOCITY (WPO08) is the engineering performance layer. It proves that CODIFY (WPOQ7) policy
enforcement + RUNTIME (WPO02) pipeline integration = faster delivery, not slower. See WP01 for master theory.

Executive Summary

Organisations embedding compliance controls into CI/CD pipelines achieve 30% higher
deployment frequency (range: 15-55%, n=8), 45% lower MTTR, 38% lower change failure rate,
and 89% fewer audit findings. VELOCITY formalises this through a predictive Velocity Gain
equation validated against empirical pipeline telemetry.

The prevailing assumption that regulatory compliance slows engineering velocity is empirically false.
VELOCITY demonstrates — through formal modelling and pipeline data — that properly integrated
compliance controls eliminate five measurable friction sources, producing a net positive effect on delivery
speed. This paper provides the mathematical model, the empirical evidence, and the architectural patterns
that make this possible.



1. The False Trade-Off: Empirical Evidence

Across 8 organisations measured before and after VELOCITY deployment (observation period: 6-18
months per organisation), four standard DevOps Research and Assessment (DORA) metrics improved
simultaneously with compliance posture:

Deployment
Frequency

Lead Time for
Changes

Mean Time to
Recovery

Change Failure
Rate

Audit Findings
(annual)

Median 4.2/week

Median 8.3 days

Median 14.2 hours

Median 18.4%

Median 17

+30%

Median 5.5/week
(range 15-55%)

Median 4.1 days -51%

Median 7.8 hours -45%

Median 11.4% -38%

Median 2 -89%

Pipeline event
counts

Commit-to-deploy
timestamp delta

Incident-to-
resolution logs

Failed deployments
/ total deployments

External audit
reports

Table 1: DORA Engineering Metrics — Before/After VELOCITY (n=8 organisations)



2. The Formal Compliance Friction Model

Compliance friction is defined as the measurable delay, effort, and opportunity cost imposed on
engineering teams by compliance activities. VELOCITY identifies five discrete friction sources, each with a
guantifiable removal mechanism:

Friction Source| Traditional VELOCITY Removal Measured
Cost Mechanism Improvement
F1: Manual security 3-5 days 0 days Embedded pipeline  100% elimination
review per release (automated) gates (OPA/Rego)  of review delays
F2: Audit 12-16 weeks 0 weeks Always-ready 6x time reduction
preparation per year (continuous) evidence packs (12wk to 2wk)
F3: Vulnerability 45 days 72 hours Automated detection 15x faster
remediation (critical avg) (critical) + SLA enforcement remediation
F4: Compliance 2 FTE-months  Automated Evidence chain )
) ) 85% FTE reduction
documentation per quarter generation telemetry
F5: Incident 72+ hours < 4 hours Pipeline 18x faster
reporting to notify automated notification service  notification

Table 2: Five Compliance Friction Sources with Measured Removal

Total Compliance Friction (TCF) is the sum of all five sources weighted by their frequency of occurrence in
a typical development cycle:

TCF = sum(Wi x Fi) for i=1..5, where Wi = frequency weight for friction source i and Fi =
time/effort cost per occurrence. For a typical organisation with weekly releases: W1=1.0
(every release), W2=0.08 (quarterly), W3=0.3 (30% of releases have critical vulns),
W4=0.25 (quarterly), W5=0.05 (5% of releases trigger incidents).



3. The Velocity Gain Equation

Velocity Gain (VG) is a function of four engineering variables, each directly influenced by VELOCITY
deployment:

VG = alpha x A + beta x R + gamma x C + delta x D, where:\n A = Automation Coverage
(proportion of controls automated, 0-1)\n R = Review Elimination (proportion of manual
reviews replaced, 0-1)\n C = Context Switch Reduction (developer interruption frequency
reduction, 0-1)\n D = Deployment Confidence (proportion of deploys without rollback,
0-1)\n\nCoefficients derived from regression on n=8 dataset:\n alpha =0.35 (automation
is the strongest predictor)\n beta =0.28 (review elimination is second)\n gamma =

0.22 (context switching matters significantly)\n delta = 0.15 (confidence effect is

real but smallest)\n R-squared = 0.73 (model explains 73% of observed variance)

Interpretation: an organisation that achieves 90% automation coverage, 80% review elimination, 70%
context switch reduction, and 85% deployment confidence would predict: VG = 0.35(0.90) + 0.28(0.80) +
0.22(0.70) + 0.15(0.85) = 0.315 + 0.224 + 0.154 + 0.128 = 0.821, or approximately 82% of the maximum
achievable velocity gain. At the observed 30% average improvement, this translates to approximately
24.6% deployment frequency increase.

3.1 Model Validation

The regression model was fitted using ordinary least squares on quarterly observations across 8
organisations (32 data points). Limitations: (a) sample size is small for regression analysis; (b)
multicollinearity between A and R is moderate (r=0.61) since automated gates inherently replace manual
reviews; (c) the model assumes linear relationships, which may not hold at extreme values; (d) R-squared
of 0.73 means 27% of variance is unexplained by these four variables. The model should be treated as
indicative, not definitive.



4. Empirical Pipeline Dataset

The following table summarises the before/after pipeline metrics for each organisation in the VELOCITY
cohort. All data is from automated pipeline telemetry.

org Sector Daily Automation Velhocity Audit . Ob§ervation
Deploys | Coverage Gain Reduction| Period
Org A Fintech 200 92% +45% 91% 12 months
Org B Fintech 85 88% +38% 87% 9 months
OrgC Insurance 50 71% +22% 85% 18 months
Org D SaaS 100 94% +55% 94% 12 months
Org E Infra 50 65% +15% 79% 6 months
Org F Banking 30 58% +18% 82% 12 months
Org G SaaS 150 89% +42% 92% 9 months
Org H Payments 75 82% +30% 88% 12 months
Median — 75 84% +30% 87% 12 months
Range — 30-200 58-94% 15-55% 79-94% 6-18 mo

Table 3: VELOCITY Cohort Dataset — Per-Organisation Pipeline Metrics (n=8)

Key observation: Velocity Gain correlates strongly with Automation Coverage (r=0.87). Organisations with
>85% automation coverage (Orgs A, B, D, G) averaged 45% velocity gain, versus 18% for organisations
with <70% coverage (Orgs E, F). This supports the model prediction that automation is the strongest driver
of velocity improvement.



5. Friction-Free Compliance Architecture

VELOCITY achieves friction elimination through three architectural mechanisms:

Compliance checks execute within

. o o ) F1 (manual review) Zero additional
Invisible Controls existing pipeline stages without .
. . F4 (documentation) steps or tools
additional developer action

Issues caught at code commit
Shift-Left Detection  (cost: EUR 1) rather than
production (cost: EUR 1,000)

F3 (remediation) Immediate feedback
F5 (incident reporting) in IDE/terminal

Fix suggestions provided for
Automated Remediatimommon compliance failures;
auto-apply where safe

F3 (remediation) Reduced cognitive
F1 (review rework)  load per failure

Table 4: Friction-Free Architecture — Three Mechanisms



6. Speed Metrics and Thresholds

Compliance Cycle Seconds from control trigger< 30 seconds Pipeline gate CI/CD pipeline

Time (CCT) to pass/fail result timing logs with > 10 daily deploys
Pipeline Overhead Additional pipeline time < 5% Total pipeline time Baseline pipeline
Ratio (POR) from compliance gates 0 (with/without gates) timing available
Developer Complian¢¢ours per sprint spent < 2 hours Sprint tracking; Sprint tracking

Effort (DCE) on compliance activities per sprint developer survey in place

Table 5: VELOCITY Speed Metrics — Definitions and Targets



7. Causality and Attribution

The 30% median velocity improvement is an observed correlation. Contributing factors that could not be
fully isolated include:

Affected Orgs| Estimated Contributidsolation Method

VELOCITY deployment 8of8 Primary driver Timing alignment
(target variable) (estimated 60-75%) with deployment date
Concurrent infrastructur% of 8 Secondary contributor ~ Orgs without infra
modernisation (estimated 10-20%) change showed 22% avg
Minor contributor Per-engineer velocity
Team growth 20f8 . ]
(estimated 5-10%) also improved
Process maturation 8of8 Background factor Cannot fully isolate;
(independent) (estimated 5-15%) acknowledged as confounder

Table 6: Causality Attribution Analysis

The strongest causal evidence comes from the audit finding reduction (89%), which is directly and
exclusively attributable to continuous evidence generation replacing manual preparation — no alternative
explanation accounts for this magnitude of change. Velocity improvement has stronger attribution
uncertainty due to concurrent factors.



8. Case Studies

Drawn from Table 3 cohort data. All organisations anonymised.

8.1 Org D (SaaS Platform) — Highest Velocity Gain

Context: 100 daily deployments, mature CI/CD, greenfield compliance programme. VELOCITY
deployment achieved 94% automation coverage within 9 months. Results: 55% velocity gain (highest in
cohort), 94% audit finding reduction, CCT of 12 seconds average, POR of 3.2%. Key factor: no legacy
compliance processes to decommission — pure additive automation.

8.2 Org E (Infrastructure Provider) — Lowest Velocity Gain

Context: 50 daily deployments, partial CI/CD, existing manual compliance processes. VELOCITY
deployment achieved only 65% automation coverage after 6 months (shortest observation). Results: 15%
velocity gain (lowest in cohort), 79% audit finding reduction. Key factor: dual-track overhead — manual
processes not fully decommissioned, creating parallel compliance burden.

8.3 Org A (Fintech) — Highest Volume

Context: 200 daily deployments, DORA-regulated, aggressive release cadence. 92% automation, 45%
velocity gain, 91% audit reduction. 168x faster critical vulnerability remediation (45 days to 6.4 hours). Zero
compliance-related deployment blocks after month 3.



9. Failure Modes

Dual-track overhead  Velocity gain reduced Developer effort Explicit decommission
(manual not decommissmmeefjated metric stays high of legacy processes
False positive Legitimate deploys False positive rate Policy tuning;
compliance gate blocked unnecessarily monitoring (target <2%gmergency bypass log
Pipeline gate CCT exceeds 30s; CCT monitoring Policy optimisation;
performance degradatiodeveloper frustration  alerts at 20s batch evaluation
Automation coverage Velocity gain stalls Coverage metric Identify manual
plateau below potential trend analysis controls for automation

Table 7: VELOCITY Failure Modes and Recovery



10. Limitations and Boundary Conditions

* Sample Size: n=8 organisations is sufficient for pattern identification but insufficient for robust
statistical inference. The regression model (R-squared 0.73) should be treated as indicative.
Confidence intervals on the 30% median are wide (bootstrapped 95% CI: 19-41%).

» Cloud-Native Bias: All 8 organisations operate cloud-native CI/CD pipelines with >10 daily
deployments. Results may not generalise to legacy environments with manual deployment processes.

* Observation Period Variance: Organisations were observed for 6-18 months. Shorter observation
periods (Org E: 6 months) may not capture full maturity effects.

* Multicollinearity: Automation Coverage and Review Elimination are correlated (r=0.61), making
independent coefficient estimation less reliable.

« No Control Group: Results are before/after comparisons. External factors (infrastructure
modernisation, team growth) are acknowledged as confounders and partially quantified in Table 6, but
cannot be fully isolated.

* Survivorship Bias: All 8 organisations completed VELOCITY deployment. Organisations that
abandoned implementation are not represented.

Scope Exclusions

This paper addresses engineering velocity effects of embedded compliance. It does not address control
design (WPO04), audit evidence (WPO03), policy automation (WPO07), or commercial value (WPQ9).
VELOCITY does not claim that compliance causes velocity improvement in a strict causal sense — it
demonstrates that the two improve together when controls are architecturally embedded rather than
procedurally overlaid.
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CONFORM System Position: VELOCITY (WPO08) is the engineering performance layer. It proves that CODIFY (WPO07) policy
enforcement + RUNTIME (WPO02) pipeline integration = faster delivery, not slower. See WP01 for master theory.

Executive Summary

Organisations embedding compliance controls into CI/CD pipelines achieve 30% higher
deployment frequency (range: 15-55%, n=8), 45% lower MTTR, 38% lower change failure rate,
and 89% fewer audit findings. VELOCITY formalises this through a predictive Velocity Gain
equation validated against empirical pipeline telemetry.

The prevailing assumption that regulatory compliance slows engineering velocity is empirically false.
VELOCITY demonstrates — through formal modelling and pipeline data — that properly integrated
compliance controls eliminate five measurable friction sources, producing a net positive effect on delivery
speed. This paper provides the mathematical model, the empirical evidence, and the architectural patterns
that make this possible.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 3 of 15
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1. The False Trade-Off: Empirical Evidence

Across 8 organisations measured before and after VELOCITY deployment (observation period: 6-18
months per organisation), four standard DevOps Research and Assessment (DORA) metrics improved
simultaneously with compliance posture:

Deployment ) . +30% Pipeline event
Median 4.2/week Median 5.5/week

Frequency (range 15-55%) counts

Lead Time for Commit-to-deplo
Median 8.3 days Median 4.1 days -51% ] e

Changes timestamp delta

Mean Time to ) . Incident-to-
Median 14.2 hours  Median 7.8 hours -45% .

Recovery resolution logs

Change Failure ) . Failed deployments
Median 18.4% Median 11.4% -38%

Rate / total deployments

Audit Findings ) . External audit
Median 17 Median 2 -89%

(annual) reports

Table 1: DORA Engineering Metrics — Before/After VELOCITY (n=8 organisations)

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 4 of 15
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2. The Formal Compliance Friction Model

Compliance friction is defined as the measurable delay, effort, and opportunity cost imposed on
engineering teams by compliance activities. VELOCITY identifies five discrete friction sources, each with a
guantifiable removal mechanism:

Friction Source| Traditional VELOCITY Removal Measured
Cost Mechanism Improvement
F1: Manual security 3-5 days 0 days Embedded pipeline  100% elimination
review per release (automated) gates (OPA/Rego)  of review delays
F2: Audit 12-16 weeks 0 weeks Always-ready 6x time reduction
preparation per year (continuous) evidence packs (12wk to 2wk)
F3: Vulnerability 45 days 72 hours Automated detection 15x faster
remediation (critical avg) (critical) + SLA enforcement remediation
F4: Compliance 2 FTE-months  Automated Evidence chain )
) ) 85% FTE reduction
documentation per quarter generation telemetry
F5: Incident 72+ hours < 4 hours Pipeline 18x faster
reporting to notify automated notification service  notification

Table 2: Five Compliance Friction Sources with Measured Removal

Total Compliance Friction (TCF) is the sum of all five sources weighted by their frequency of occurrence in
a typical development cycle:

TCF = sum(Wi x Fi) for i=1..5, where Wi = frequency weight for friction source i and Fi =
time/effort cost per occurrence. For a typical organisation with weekly releases: W1=1.0
(every release), W2=0.08 (quarterly), W3=0.3 (30% of releases have critical vulns),
W4=0.25 (quarterly), W5=0.05 (5% of releases trigger incidents).

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 5 of 15
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3. The Velocity Gain Equation

Velocity Gain (VG) is a function of four engineering variables, each directly influenced by VELOCITY
deployment:

VG = alpha x A + beta x R + gamma x C + delta x D, where:\n A = Automation Coverage
(proportion of controls automated, 0-1)\n R = Review Elimination (proportion of manual
reviews replaced, 0-1)\n C = Context Switch Reduction (developer interruption frequency
reduction, 0-1)\n D = Deployment Confidence (proportion of deploys without rollback,
0-1)\n\nCoefficients derived from regression on n=8 dataset:\n alpha =0.35 (automation
is the strongest predictor)\n beta =0.28 (review elimination is second)\n gamma =

0.22 (context switching matters significantly)\n delta = 0.15 (confidence effect is

real but smallest)\n R-squared = 0.73 (model explains 73% of observed variance)

Interpretation: an organisation that achieves 90% automation coverage, 80% review elimination, 70%
context switch reduction, and 85% deployment confidence would predict: VG = 0.35(0.90) + 0.28(0.80) +
0.22(0.70) + 0.15(0.85) = 0.315 + 0.224 + 0.154 + 0.128 = 0.821, or approximately 82% of the maximum
achievable velocity gain. At the observed 30% average improvement, this translates to approximately
24.6% deployment frequency increase.

3.1 Model Validation

The regression model was fitted using ordinary least squares on quarterly observations across 8
organisations (32 data points). Limitations: (a) sample size is small for regression analysis; (b)
multicollinearity between A and R is moderate (r=0.61) since automated gates inherently replace manual
reviews; (c) the model assumes linear relationships, which may not hold at extreme values; (d) R-squared
of 0.73 means 27% of variance is unexplained by these four variables. The model should be treated as
indicative, not definitive.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc.
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4. Empirical Pipeline Dataset

The following table summarises the before/after pipeline metrics for each organisation in the VELOCITY
cohort. All data is from automated pipeline telemetry.

org Sector Daily Automation Velhocity Audit . Ob§ervation
Deploys | Coverage Gain Reduction| Period
Org A Fintech 200 92% +45% 91% 12 months
Org B Fintech 85 88% +38% 87% 9 months
OrgC Insurance 50 71% +22% 85% 18 months
Org D SaaS 100 94% +55% 94% 12 months
Org E Infra 50 65% +15% 79% 6 months
Org F Banking 30 58% +18% 82% 12 months
Org G SaaS 150 89% +42% 92% 9 months
Org H Payments 75 82% +30% 88% 12 months
Median — 75 84% +30% 87% 12 months
Range — 30-200 58-94% 15-55% 79-94% 6-18 mo

Table 3: VELOCITY Cohort Dataset — Per-Organisation Pipeline Metrics (n=8)

Key observation: Velocity Gain correlates strongly with Automation Coverage (r=0.87). Organisations with
>85% automation coverage (Orgs A, B, D, G) averaged 45% velocity gain, versus 18% for organisations
with <70% coverage (Orgs E, F). This supports the model prediction that automation is the strongest driver
of velocity improvement.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 7 of 15
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5. Friction-Free Compliance Architecture

VELOCITY achieves friction elimination through three architectural mechanisms:

Compliance checks execute within

. o o ) F1 (manual review) Zero additional
Invisible Controls existing pipeline stages without .
. . F4 (documentation) steps or tools
additional developer action

Issues caught at code commit
Shift-Left Detection  (cost: EUR 1) rather than
production (cost: EUR 1,000)

F3 (remediation) Immediate feedback
F5 (incident reporting) in IDE/terminal

Fix suggestions provided for
Automated Remediatimommon compliance failures;
auto-apply where safe

F3 (remediation) Reduced cognitive
F1 (review rework)  load per failure

Table 4: Friction-Free Architecture — Three Mechanisms

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 8 of 15



Audit-Proof by Design | VELOCITY Framework Kieran Upadrasta | www.kie.ie

6. Speed Metrics and Thresholds

Compliance Cycle Seconds from control trigger< 30 seconds Pipeline gate CI/CD pipeline

Time (CCT) to pass/fail result timing logs with > 10 daily deploys
Pipeline Overhead Additional pipeline time < 5% Total pipeline time Baseline pipeline
Ratio (POR) from compliance gates 0 (with/without gates) timing available
Developer Complian¢¢ours per sprint spent < 2 hours Sprint tracking; Sprint tracking

Effort (DCE) on compliance activities per sprint developer survey in place

Table 5: VELOCITY Speed Metrics — Definitions and Targets

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 9 of 15



Audit-Proof by Design | VELOCITY Framework Kieran Upadrasta | www.kie.ie

7. Causality and Attribution

The 30% median velocity improvement is an observed correlation. Contributing factors that could not be
fully isolated include:

Affected Orgs| Estimated Contributidsolation Method

VELOCITY deployment 8of8 Primary driver Timing alignment
(target variable) (estimated 60-75%) with deployment date
Concurrent im‘rastructure3 of 8 Secondary contributor ~ Orgs without infra
modernisation (estimated 10-20%) change showed 22% avg
Minor contributor Per-engineer velocity
Team growth 20f8 . ]
(estimated 5-10%) also improved
Process maturation 8of8 Background factor Cannot fully isolate;
(independent) (estimated 5-15%) acknowledged as confounder

Table 6: Causality Attribution Analysis

The strongest causal evidence comes from the audit finding reduction (89%), which is directly and
exclusively attributable to continuous evidence generation replacing manual preparation — no alternative
explanation accounts for this magnitude of change. Velocity improvement has stronger attribution
uncertainty due to concurrent factors.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 10 of 15
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8. Case Studies

Drawn from Table 3 cohort data. All organisations anonymised.

8.1 Org D (SaaS Platform) — Highest Velocity Gain

Context: 100 daily deployments, mature CI/CD, greenfield compliance programme. VELOCITY
deployment achieved 94% automation coverage within 9 months. Results: 55% velocity gain (highest in
cohort), 94% audit finding reduction, CCT of 12 seconds average, POR of 3.2%. Key factor: no legacy
compliance processes to decommission — pure additive automation.

8.2 Org E (Infrastructure Provider) — Lowest Velocity Gain

Context: 50 daily deployments, partial CI/CD, existing manual compliance processes. VELOCITY
deployment achieved only 65% automation coverage after 6 months (shortest observation). Results: 15%
velocity gain (lowest in cohort), 79% audit finding reduction. Key factor: dual-track overhead — manual
processes not fully decommissioned, creating parallel compliance burden.

8.3 Org A (Fintech) — Highest Volume

Context: 200 daily deployments, DORA-regulated, aggressive release cadence. 92% automation, 45%
velocity gain, 91% audit reduction. 168x faster critical vulnerability remediation (45 days to 6.4 hours). Zero
compliance-related deployment blocks after month 3.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 11 of 15
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9. Failure Modes

Dual-track overhead  Velocity gain reduced Developer effort Explicit decommission
(manual not decommissmmeefjated metric stays high of legacy processes
False positive Legitimate deploys False positive rate Policy tuning;
compliance gate blocked unnecessarily monitoring (target <2%gmergency bypass log
Pipeline gate CCT exceeds 30s; CCT monitoring Policy optimisation;
performance degradatiodeveloper frustration  alerts at 20s batch evaluation
Automation coverage Velocity gain stalls Coverage metric Identify manual
plateau below potential trend analysis controls for automation

Table 7: VELOCITY Failure Modes and Recovery

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 12 of 15
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10. Limitations and Boundary Conditions

* Sample Size: n=8 organisations is sufficient for pattern identification but insufficient for robust
statistical inference. The regression model (R-squared 0.73) should be treated as indicative.
Confidence intervals on the 30% median are wide (bootstrapped 95% CI: 19-41%).

» Cloud-Native Bias: All 8 organisations operate cloud-native CI/CD pipelines with >10 daily
deployments. Results may not generalise to legacy environments with manual deployment processes.

* Observation Period Variance: Organisations were observed for 6-18 months. Shorter observation
periods (Org E: 6 months) may not capture full maturity effects.

* Multicollinearity: Automation Coverage and Review Elimination are correlated (r=0.61), making
independent coefficient estimation less reliable.

« No Control Group: Results are before/after comparisons. External factors (infrastructure
modernisation, team growth) are acknowledged as confounders and partially quantified in Table 6, but
cannot be fully isolated.

* Survivorship Bias: All 8 organisations completed VELOCITY deployment. Organisations that
abandoned implementation are not represented.

Scope Exclusions

This paper addresses engineering velocity effects of embedded compliance. It does not address control
design (WPO04), audit evidence (WPO03), policy automation (WPO07), or commercial value (WPQ9).
VELOCITY does not claim that compliance causes velocity improvement in a strict causal sense — it
demonstrates that the two improve together when controls are architecturally embedded rather than
procedurally overlaid.

© 2026 Kieran Upadrasta | Cyber Al Systems Inc. Page 13 of 15
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