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= CALIBRATION DATA MANAGEMENT

HELIX Technical Brief

Enterprise ECU calibration data management, semantic 3-way change merging, and verified
release generation.

Semantic 3-Way Mezrge Automated Validation Gates Release Freeze & Traceability DCM - CDFX - PACO - HEX

https://vehiclelab.in/docs/helix-brief
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= CALIBRATION DRIFT

Uncoordinated patch packages cause release failures.

Parallel engineering groups tune calibration sub-functions independently, creating severe overwrite hazards during

integration.
SILENT OVERWRITES UNVERIFIED DATASETS
Overlapping Parameter Updates Broken Physical Bounds
When dyno, emissions, and drivability teams Manual integration allows out-of-bound values,
modify shared calibration tables, linear text non-monotonic curves, or unchecksummed hex
merges silently overwrite critical parameter records to slip into vehicle release images.

WVEERER

LOST TRACEABILITY
Fragmented Audit Trails

Spreadsheet-based change tracking fails to link
final binary images back to approved change
requests, source A2Ls, and sign-off criteria.
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= RELEASE GATEWAY

Authoritative calibration lifecycle governance.

HELIX links A2L descriptions with base ECU datasets and coordinates multi-engineer change packages before final release
generation.

MAP-AWARE MERGING GATEKEEPER VALIDATION

Semantic 3-Way Calibration Merge Automated Engineering Rule Gates

Understands table dimensions, axis breakpoints, and parameter types. Enforces physical value limits, curve monotonicity, and memory layout validity
Resolves non-conflicting patches automatically while isolating true map before any dataset is certified for build.

conflicts for engineer review.

Additive Adoption: Works natively with existing A2L, HEX, S19, DCM, CDFX, and PACO files without requiring toolchain replacement or format conversion.
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= 3-WAY RESOLUTION

Semantic resolution of multi-team calibration patches.

CHANGE PACKAGE INGESTION CONFLICT ISOLATION

Multi-Format Ingestion Visual Table-Level Resolution

— DCM & CDFX Support: Ingests standard calibration change descriptions from — Zero Silent Overwrite: |dentifies parameter intersections across teams and
climate, emissions, and transmission test teams. presents side-by-side cell diffs.

— PACO Integration: Integrates parameter container updates with complete — Axis Breakpoint Alignment: Re-aligns modified axis points when curves have
metadata tracking. undergone rescaling.

— Base Dataset Alignment: Maps incoming changes against the verified golden — Audit Logging: Logs every resolution decision with the engineer identifier and

base calibration image. change justification.
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— AUTOMATED GATES

Automated validation gates protect ECU integrity.

Gatekeeper checks run automatically against merged datasets prior to binary build.

LIMIT BOUNDS MONOTONICITY
Physical Upper/Lower Checks Curve Gradient Integrity

Verifies all modified scalars, curves, and maps Enforces strict monotonic progression on sensor
remain within safe engineering operating ranges. transfer curves and boost control tables to

prevent controller hunting.

CHECKSUMS
Memory Block Validation

Recalculates flash checksums and validates
address bounds across all targeted
microcontrollers.
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= FROZEN ARTIFACTS

Cryptographically frozen release generation.

Lock reviewed calibration datasets and generate flash-ready binary images.

RELEASE FREEZE BINARY COMPILATION
Immutable Version Locking Production-Ready Flashing Files
Locks the reviewed dataset state with complete provenance linking source Generates final signed Intel HEX or Motorola S19 binaries ready for test bench,

A2L, base dataset, approved changes, and validation certificates. end-of-line manufacturing, or OTA deployment.
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= LIMITATIONS

What we do not claim.

Realistic deployment scope for enterprise evaluation.

ENTERPRISE PILOT STATUS GOVERNANCE FOCUS
In Pilot Evaluation Not a Live XCP Tool

HELIX is currently in pilot evaluation with selected OEM powertrain HELIX manages calibration data, change merging, and release governance. It is
departments. We do not claim universal industry dominance or legacy not an in-vehicle live XCP calibration front-end for online dyno knob-turning.

replacement scale.
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= NEXT STEPS

How to evaluate HELIX on your calibration drop.

STEP 1 STEP 2 STEP 3

Map A2L & Base HEX Simulate Multi-Team Merge Validate & Freeze

Mount your ECU A2L description with a base Ingest conflicting DCM change files from distinct Execute validation rule gates and compile a
flash image. Verify symbol resolution and test teams. Review automated 3-way conflict checksum-verified release HEX with full audit
memory layout parsing. detection and diff views. history.

ENTERPRISE PILOT

Request a HELIX Technical Evaluation contact@vehiclelab.in - https://vehiclelab.in/docs/helix-brief



