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Introduction

We are working to standardize our management system for 
HEX files, which are our company‘s assets. The goal of HEX 
file management is to correctly select and distribute all HEX 
files for a vehicle. In order to do this, it is important that 
the HEX files are correctly aligned with the various 
information required. It is also important to consider the 
tracking of daily changes in calibration data. 
The ASAM MC HMS project aims to standardize (I/F) 
potential common part between OEMs for HEX file 
management. (Not to optimize them separately.)
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Standardization Activities
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1. Business Changes
Big Changes in the Automotive Industry

2. Product Complexity
increasing Hardware & Software

3. Separated management systems
Need to breakaway from individual management

future software code

current software code

threefold increase

double increase

HEX-file Management Challenges

Engine

Transmission

Motor & Battery

Limit of domain local management
Management systems can't keep up with

product complexity

← The most 
downstream

Project Meta
Information

Control Model
Information

Test Data
Information

HEX File
Information

PLM

ODSALM

HMS

Optimized IT Architecture & Data Model

Information coordination infrastructure 
(overall optimzation)

4. Digital Infrastructure which can support Business
Challenges in Information Collaboration
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Yoshihiro TagamiMasaya Fukuda

Tadamasa SatoKatsuhiro Miyoshi

Tomomi Ebisu

Takehiro Esaka

Yoshinori Nishi

Hiroshi Samezawa

Takahiro Yoshimi Masanori Misawa

Daiki Alixandar Takeuchi Raiju Okada

Amod Mulay Deepak Banthia

HMS Project Member

[Service Provider]

[Submitter]

The ASAM MC HMS Standardization has been implemented 
once a month by 14 members from 8 companies

(in alphabetical order)
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ASAM MCD -1 XCP
Communication protocol between the ECU and the MC tool

ASAM MCD -2 CERP
Data exchange of calibration expert knowledge

ASAM CPX
Standardized description of the sequence of calibration steps

ASAM OTX
ISO 13209 enhancements describe diagnostic operations and
improve interoperability

ASAM ODX
Management and interface description of E & E architecture, 
vehicle diagnostic data and structure

ASAM CDF
Calibration data reflection file format

ASAM MCD -2 A2L
AUTOSAR Compliant ECU Data Variable File Format

ASAM MCD -3 ASAP3
Communication protocol between equipment and MC tool

ASAM MDF
measurement data file format

ASAM ODS
Database and Metadata I/F for Management and Storage of 
Measurement Data Files

ASAM HMS
API with database, metadata I/F and MC tools for HEX file management

ASAM CEA
Data Analysis and ODS API

ASAM MC2NET
Communication protocol between ECU and ECU

ASAM XIL
API between MIL, CIL, HIL and VIL tools

ASAM GDI
Communication protocol between facilities

ASAM POD
Driver for high-speed communication device between ECU 

and MC tool

ASAM ACI
API between equipment and automatic calibration tool

Simu -
lation

ASAM is a forum type standardization committee

ASAM finds commonalities and 
define standard I/F based on each 
OEM ’ s challenges and use cases

ASAM SOVD (Service Oriented Vehicle Diagnosis)
Bi-Directional Remote Communication on the Cloud

➢ Standard I/F ➢ Operation➢ Standardization policy

ASAM Open Star (AD Simulation's)
Simulation for automatic operation

Data
Base

M & C

ECU

Facility

Tele -
matics

ASAM
workgroups

・OEMs
・Tier 1 Suppliers
・Tools &
Equipment Vendors

・service provider
・Research institutions
/universities

ACI ASAP3

X
C
P

automatic operation/calibration

ECU

bench
APL

MBC
Tools

M & C
Tools

incidental
Equipment

GDI

bench system

Data
Management

Analysis
Tools

Measure
Data

Data
Analysis

MDF4

ODS

Document

HEX

A2L

CDF Change

Variable

16 decimal

PLM
(ALM/E & E)

In
fo

rm
a
ti
o
n

D
e
li
v
e
ra

b
le

s

German Pro 2008 ~
autonomous-driving project
1.Open DRIVE
2.Open CRG
3.Open SCENARIO
4.Open Simulation
5.Open Label

ASAM guarantees connection even if the manufacturer is different!

DIAG
&

Reprogramming

SOVD

ASAM Standard

HMS

XIL
(I-Link RT)

HIL MIL

C
E
A

Automation
Tools

ASAM Standards Portfolio & Scope

OTA

ASAM defines I/F for toolchain

Here!
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HMS History

Concept Phase

2017 2018 2019

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Concept
Proposal

HMS proposal

TSC Meeting
・approval of proposal

Concept WG start

Concept
Phase 1

TSC Meeting
・Concept 1 Approval

Concept
Phase 2

TSC Meeting
/ overall concept approval

HMS Standardization proposal
& Recruiting new members

HMS WG start

Submission of 
Concept 1

Submission of 
Concept 2

HMS
Ver 1.0. 0
Release

completion of Japan

ASAM Home Page

The project started in 2017, ended in May 2020, and we were able to release version 1.0.0

ASAM Germany Check

TSC Meeting
/ overall approval

Standard Phase

ASAM Member Check

HMS Modify & Submit

2020

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Footsteps:
Actual Working months:

42 months
38 months

today (Regional Meeting)
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~ Deliverables ~
1.HMS Release Presentation (PowerPoint)
2.ASAM MCD HMS Ver 1.0. 0 (Word)
3.HMS UML Model (Enterprise Architect)
4.HMS UML Model (pdf)
5.HMS API (Swagger "http:// http")
6.Swagger Instructions (PowerPoint)

Add Here
↓

HMS Deliverables

ASAM Home Page (https://www.asam.net)

You can check the HMS standard link here→ https://www.asam.net/standards/detail/hms/ 
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HMS Standard/Standard Coverage

System

Sub System

Destination

System Combination

Technical Meta Data

CDF (Change data file)

Test Report

Test Data Information

Destination to Reflect

Judgment

Status

proceeding

Change Meta Data

Progress

Software Information

CDF Information

Change Information

Other Information

Status

Local Meta Data

Resource Meta Data

User

Role

HEX Set

HEX A2L PLF

ODS

Test Data

Directory
Service

ID/Password
PLM

E & E

ALM

Business Data
(Project Data)

Control BOM
Control Model

ECUs Configuration
(E & E Architecture)

M & C TOOL
Sensor

ECU

HMS Architecture

The black line part has defined as ASAM standard
HMS can not work by itself only, support of other system is also required.

HMS I/F (Web API)

Link
Process Meta Data

Milestone

Quality Gate

Drawing

Business Meta Data

Model Year

Brand Name

Model Code

Car Name



12

Implementation Example
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What is DXC Technology? 
DXC was created to accelerate your digital innovation

Top 3  in the  Wor ld

(dedicated IT serv ices)

▶ One of the three largest independent IT services companies in the world.

▶ DXC Technology provides true global delivery

▶ Are you building or operating systems on a global scale?
Please contact us if you would like to be introduced the world's most advanced 

technology.

S e r v i c e  A r e a s  

Employees around 

the world

Serv ices and
history of innov ation

Customers

Annual sales

Wide
Partner Network

130+ thousands

HP/DEC/COMPAQ/TANDEM/E DS /

CSC/LUXOFT Serv ices  Integration

70+ 6000

$25B

60+years

200+
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Autonomous Driving map
Develop a easily accessible 

single web page application

( without screen transitions )

that can draw / edit
3D high-definition map data

Telematics
By leveraging our development experience 

for mobile phones, We also support software 

maintenance on navigation and infotainment

HEX Data
Management
A software package based on 

industry standards (ASAM) that can manage

increasing quantity and complexity 

of embedded software for ECU (HEX)

Robotic Drive
Handle increasing of Automation drive’s test data

regardless of location or format

dramatically reduce development time

UI and SW development
Acquired LUXOFT in 2019 

for development of 
digital cockpits, as a next-generation interface

and embedded software

Acquired CMORE in 2020

for autonomous driving under LUXOFT

LUXOFT/CMORE are both members of ASAM

IMDS
De facto standard service

for management of 

environmentally hazardous substances

used by all OEMs

DXC Technology Japan
For the automotive industry
Major Initiatives
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act HEX File Lifecycle Process Overview

LPL PL Engineer Approver

 Manage Masked HEX File

 Reference Released HEX Files and Their History

 Release HEX File

 Merge CDF into HEX File and Internal Release

 Prepare prerequisite information

 Create and Verify CDF

Start

Prepare 

prerequisite 

information

Prepare for 

Calibration

Manage CDF Sets

Check-in Merged 

HEX

Manage Masked 

HEX

Release Milestone 

HEX Set

Finish

Calibrate Data

Verify Data

Out of Scope for HMS

(Calibration Activity of 

each engineer)

Milestone

goal

achieved?Yes

No

Final

milestone?No

Yes
Reference 

Released HEX 

Files and Their 

History

HMS HEX Management Use Cases

HMS use case overview defined in Specification Version 1.0.0

Use Case Name Description

1 Prepare Prerequisite Information Make the necessary preparations to manage the HEX file
• Metadata (Model information, milestones, and model composition) 

definitions
• Defining User Information
• Import Compliance Plan

2 Create and Verify CDF Conduct adaptation activities and evaluate and share results
• Preparation of calibration work (Share HEX Set)
• Manage calibration results (CDF)
• Evaluate calibration results

calibration work
(Out of Scope)

Perform calibration using MC Tool.

3 Merge CDF into HEX File and Internal 
Release

Merge Approved calibration Results (CDF) into the HEX set

4 Release HEX File Release the HEX set as a milestone deliverable

5 Reference Released HEX Files and 
their History

Check the change history by referring to the registered HEX set.

6 Manage Masked HEX File Manage masked HEX set for mass production

UC1

UC2

UC3

UC4

UC5

UC6
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Vehicle development project XX

Vehicle development

Project Leader (LPL)

Milestone 2 Milestone 3Milestone 1

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

Domain A
Unit 1

Pattern 1

Pattern 2

Unit 2
Pattern 3

Domain B
Unit 2

Pattern 1
Unit 3

Pattern 1

Domain C
Unit 4

Pattern 1

Each domain’s leader

(Domain Leader)

3. Determine each domain's deliverables

➢ Define essential deliverables 

patterns(= Management Metadata)

➢ Manage as projects progress Add 

metadata content as appropriate

1. Creation of model development project

2. Overall Milestone Definition

HEX
Set

*Deliverable Management by Configuration/Milestones with "HEX Set"

• By managing the deliverables defined by each domain(vertical axis) and 

milestones(horizontal axis), we can manage all the HEX Files of an entire project.

• Deliverables are managed as “Hex Sets” (see next page)

• We can establish management of both the framework of an entire project and domain specific 

configurations

The Concept of HEX Management (1): 
“Vertical Axis" and “Horizontal Axis“ for HEX Management

Project Milestones
Configuration

Metadata Tree
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HEX Management Concepts (2): 
HEX Set and Metadata

HEX Set

HEX

xlsx

A2L

https://xxx

URI Link

Primary Items

Supplementary Files

Related Info

URI Link

HEX Set Name: FS1

Commit date: 2019/2/20 14: 15

Updated by: User XXX

Status: Published

Description (Commit Comments):

xxxxxxxxxxxxxxxx

xxxxxxxxxxxx

xxxxxxxxxxxxxxxxxxxxxxxxxxx

Description Info

Model Year: MY 22

Brand: AAA

Model Code: 1AB

Domain: Energy

Subsystem: Conventional

Combination: Engine (1.5 L-P1)

Region: Japan

Function: Engine

Management Metadata

O
th

e
r

re
la

te
d

H
e

x 
S

e
t 

It
e

m
s

HEX Set Components

• In DXC HMS, the deliverable file(main item), and its related files for 
supplemental info will be bound as a “Hex Set”.

• By assigning management metadata  to “Hex Set”, we can make any 
group of them according to business purpose.
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Vehicle development project XX

Calibration/ Test EngineersDomain Approver

Milestone 2 Milestone 3Milestone 1

QG: P1 1 -1

HEX
Set

Domain A
Unit 1

Pattern 1

Pattern 2

Unit 2
Pattern 3

Domain B
Unit 2

Pattern 1
Unit 3

Pattern 1

Domain C
Unit 4

Pattern 1

QG: P1 2 -1

HEX
Set

QG: P2 1 -1

HEX
Set

QG: P2 -2

HEX
Set

QG: P3 1 -1

HEX
Set

4. Manage and prepare for development

➢ Quality Gate Preparation 

Project Milestones
Configuration

Metadata Tree

Activities w ithin each domain,

Management of WIP deliverables

Concept of HEX Management (3): Managing Incomplete Deliverables 
in Quality Gate

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

HEX
Set

QG: P2 -1

HEX
Set

Vehicle Development

Project Leader (LPL)

Each domain’s leader

(Domain Leader)
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DEMO1 HMS Screen Overview

Introduction

UC0-1 Login to HMS

UC0-2 Screen overview

UC0-3 Select deliverables to show
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DEMO2 Calibration Work with HMS

Introduction

UC2-1 Creating a Quality Gate (Events) and prepare Base HEX

UC2-2 (Calibration complete) - > CDF /Supplementary Files management

UC2-3 CDF Confirmation, Record discussion minute

UC3 Store output HEX (CDF merged), 

Add details(changes) description, and publish

UC4 Release HEX

(Link Deliverables to Milestones)

• History information will be generated from the operations in this DEMO. History information 
can be  validated in the DEMO3 "Operation Logs and System Management" .
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act HEX File Lifecycle Process Overview

LPL PL Engineer Approver

 Manage Masked HEX File

 Reference Released HEX Files and Their History

 Release HEX File

 Merge CDF into HEX File and Internal Release

 Prepare prerequisite information

 Create and Verify CDF

Start

Prepare 

prerequisite 

information

Prepare for 

Calibration

Manage CDF Sets

Check-in Merged 

HEX

Manage Masked 

HEX

Release Milestone 

HEX Set

Finish

Calibrate Data

Verify Data

Out of Scope for HMS

(Calibration Activity of 

each engineer)

Milestone

goal

achieved?Yes

No

Final

milestone?No

Yes
Reference 

Released HEX 

Files and Their 

History

Calibration Use Cases for HMS

UC2 -2

UC2 -3

UC3

UC4

act HEX File Lifecycle Process Overview

LPL PL Engineer Approver

 Manage Masked HEX File

 Reference Released HEX Files and Their History

 Release HEX File

 Merge CDF into HEX File and Internal Release

 Prepare prerequisite information

 Create and Verify CDF

Start

Prepare 

prerequisite 

information

Prepare for 

Calibration

Manage CDF Sets

Check-in Merged 

HEX

Manage Masked 

HEX

Release Milestone 

HEX Set

Finish

Calibrate Data

Verify Data

Out of Scope for HMS

(Calibration Activity of 

each engineer)

Milestone

goal

achieved?Yes

No

Final

milestone?No

Yes
Reference 

Released HEX 

Files and Their 

History

UC2 -1
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DEMO3 Using Management Metadata and Operation Logs

Introduction

UC5 -1 Change grouping by configuration tree operation

UC5 -2 Business operation log

Operations history / Derivation of Hex Set
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DXC HMS will continue to improve with customer’s voice...
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Value of HMS
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Data Base
Repository

Beyond the domain, HMS can ensure asset 
management and internal information exchange. 
It becomes a system that satisfies the troubles 
in the job sites and the requirement of the 
stakeholder, and it can share the value with the 
whole vehicle development teams.

Management
(Stakeholders)

Context Model (S1‘)

PLM/ALM/ODS /・・・
With the HMS system

We can store the HEX file ・・・
HEX files can be managed and kept with history, based on rules.

(Model/System Information/Milestone Information/Person Information 
/・・・)

We can find the HEX file ・・・
We can find the HEX files when you need them.

(Model Information/System Information/Milestone Information/Output 
Information/Progress Information /・・・)

We can understand the HEX files ・・・
It is possible to determine whether the HEX file matches the purpose. 

(Destinations/Local Information/Ver & Rev 
Information/Minutes/Progress Information /・・・)

We can carry on HEX file management ・・・
Capable to “Continue and maintain HEX management activities" into the 

future.
(Governance/Roles/Meta Information Maintenance/Documentation/Education/DB 

Maintenance/SLA ・・・)

HMS
(HEX _ DB)

HMS Keeper

System Admin

Domain Keeper HEX Manager Engineer

Approver

Project Leader

(System Owner)

A
P
I

MC TOOL

HMS Value1
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✓ Concept for the future
・

Lifecycle
Management

✓ Concept for standardization
・Standardize OEM’s common operations
+ ASAM Standard

- Architecture Model
- Data Model
-File Format
- Web API
- Glossary

Data
collection

Portfolio

Data
analysis

Analysis

Data
utilization

Utilization

To the HEX file
administer

HMS

・Reuse
・Retailoring Resources

・Information gathering ・Statistical prediction

*Managing HEX files leaves a lot of data (Log)!
• IT tool as a monitoring instrument 

to steer operations and make decisions
• IT tool to help sharing knowledge and improve accuracy

of planning and progress management
• HEX files + A2L files = Data ⇒ HMS = Big Data

standardization

By managing HEX files with HMS, we can improve business operation.

HEX A2L CDF
Progr
ess

Timing
numbe

r of 
times

Count Time
Headc
ount

*management skill

judge
ment

people

*digitizing skill

• Take past successes (Information/Data) and make them available for reuse in projects.
• By capturing data across multiple project situations and characteristics (Progress, Resources, and Operation 

Log), we can evaluate Team / Project / Person correctly.
- Visualization (visualisation) allows you to evaluate the organization/project/person correctly.

HMS Value2
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set value

CDF

1.Accuracy assurance by comparison with past data ⇒ Machine learning can be possible in the future

Report

Data Verification 
Meeting

3.Study of new control model based on past data

Statistical Processing (RSM)

Comparis
on

Math / Physical Formulas
/Functions /・・・

new control model

*Omit calibration work.
← Tool linkage →

HMS
(HEX _ DB)

HMS
(HEX _ DB)

data extraction

(Can also be automated)

HEX A2L

.mCSV TXT
*File Exchange

You can't use it as it is.
HMS

(HEX _ DB)

CAE
(Validation)

2.Efficiency through data conversion (reinforce upstream process)

Big Data Processing

Big Data Processing

Big Data Processing

+ = Data

File File

Big Data=HEX A2L HMS
(HEX _ DB)

reuse

By turning files into data, improve its reusability, and we can use data in various ways.

Reuse of Data

*Data Read-Ahead
*Data Immobilization
*CERP Batch Processing

*Due to internal processing of Data Base, out of scope for ASAM
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Engine Calibration 

Labels

T-Miss 

Calibration 

Labels

E-Drive 

Calibration 

Labels

Data Labels
which has dependency
ex) torque structure data

Data Labels for
environmental factor,
product characteristic factor
ex) injection data

➢ In advance, set dependency to critical parameters
➢ Common HEX Administration Web Pages

・Alerts appear on the project management screen
・Mail directly to the administrator

When a critical parameter is changed,
the function generates "Alerts"

Data Collaboration Management 
(system dependency)

Maximize benefit of managing whole vehicle data (Handle increasing future complexity)

HONDA (Brand)

20 MY (Model Yea)

CIVIC (Car Name)

IMG (Management Gateway)

ADAS (driver assistance)

Power Train (Energy)

Chassis (movement)

Body (Box)

Information (Information)

Engine

Transmission

motor

Battery

T
o
rq

u
e

st
ru

c
tu

re

A/C

*Due to internal processing of Data Base, out of scope for ASAM
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H
E

X
-F

il
e
 R

e
s
o

u
rc

e
 P

la
n

n
in

g

HMS
(HEX _ DB)

HEX Set

HEX File

A2L File

PRF File

HEX Meta

CDF Information

Change Information

Progress Information

Software Information

Status 1, Public or Private

Status2, Test or Mask

Other Information ‘ s

CDF Set

Report

Test Data

Reflection

Judgment & Status

proceeding

Other Information ‘ s

CDF File

Quality gate (Data Matching Committee)

URL

development object

Destination

Model

System

Sub System

Combination

Milestone

A00 E1 E2 E3 E4 E5 E6

・
3320
620
138
48
18

Samezawa   OK
NG

Fujimoto   OK
NG

Tanaka OK
NG

・・・ OK
NG

123
5

188
2

111
8

12
5

A00 E1 E2 E3 E4 E5 E6

Plan

Actual

100%
90%

80%

60%

40%
30%

tr
a
d
in

g
 v

o
lu

m
e

[◯ ◯ Project volume management]

●

▲

●

●

●

●

●

●

●

●

●

▲

●

●

●

●

●

●

●

●

●

▲

●

Calib-a

Calib - b

Calib-c

Calib - d

Calib e

Calib -f

Calib g

Calib - h

Calib i

Calib-j

Calib-k

Calib-l

Calibm

Calib - n

Calib-o

Calib - p

Calib-q

Calib-r

Calib s

Calib - t

Progress
workload

Calibration
order

Headcount
People

evaluation

User: General/Approver/HEX Manager/Project Manager/Admin

Progress across the projects

Lifecycle Engineering

Reuse process with evidenceResource Planning

Actual effort (xx Project)
・Total CDF
・Total HEX
・Number of meetings
・Total masks
・Total members

Output by event

HMS Architecture MODEL

Note:Utilize BI tools (separate application)

DB itself becomes a sensor,
By digitizing and managing 
and "thing"
and make it visible.

Simply log the operation
Not only that.

(Business 
Improvement/Reuse /・・・)

Gathering and patterning data
Development phase and
calibration procedures
by size of development

Size of development
New framework and fuel 
efficiency
Add Miss/Support for New 
Boxes
Alternative fuels and compliance 
with laws and regulations

In order to improve business 
operations, it is essential to 

understand the actual state of 
effort, and new IT services can 

provide value.

H
M

S
 O

p
e
ra

ti
o

n
 L

o
g

D
ig

it
a
l 

D
a
ta

reuse process

Model Year

Model Code

Brand Name

Car Name

By managing HEX-Files by HMS, we can improve business operations related to HEX (Resource Planning)

*Due to internal processing of Data Base, out of scope for ASAM
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Summary
Today's Summary
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Summary

✓ Although it took time, we have released HMS Version 1.0.0 with the cooperation of the members.

✓ HMS (HEX DB) has solved the problem of HEX file management.
It will also solve business resource management related to calibration work.

✓ The automobile industry has a lot of problems to solve.

✓ The upcoming SUMS law is also a major challenge. (Investigating/Next OEM Meeting Agenda)

SUMS certification 
audit

(process 
authentication)

Vehicle type 
certification 
examination
(AWl 24089)

Chapter 7.1

Chapter 7.2

SU (Include OTA)

SUMS
certification of conformity

*Application for approval of software 
update due to market problems
(Development history and market resolution 
history)

VIN

HEX

*VIN (Vehicle ID No) vs.
*HEX file linkage proof
(Market Readiness
Certification/Market Renovation Rate) Type

certification
(VIN)

Services

[image]

HMS

*At the time of shipment
*Car inspection & VIN

One company can solve only limited problem.
The framework for standardization (ASAM) is becoming very important,
so we would like to ask for your understanding and cooperation.
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END

Thank you very much.

Thank you!

Hiroshi Samezawa

HONDA Motor Co., Ltd.

Digital Reform Department

Phone: + 81 080 4850 1709

Email: hiroshi_samezawa@n.t.rd.honda.co.jp

www.asam.net

Okada Raiju

DXC Technology Japan, LLC

Global Delivery Network/Analytics 1

Daiki Alexander Takeuchi

DXC Technology Japan, LLC

Global Delivery Network/Analytics 1
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Please feel free to contact us.

DXC Technology Japan

Sales Representative: Daisuke Tsutsui

daisuke.tsutsui@dxc.com

Please contact me!

The latest topics are:

DXC Technology Japan

To the Facebook page!
https://www.facebook.com/DXCJapan/


