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Preface

HIL test systems enable the implementation of effective test automation strategies. Thereby, one of the most challenging tasks is the reuse of 

existing test system components, as well as existing test cases inside of a project or even over project boundaries.  To achieve this, open 

standardized interfaces for accessing the functionality of test system components are essential. This openness and standardization guaranties 

on one hand the reusability of existing test components and allows on the other hand the implementation of an effective modular test 

automation architecture with the ability to easily replace or improve test components in the future if needed.

The ASAM HIL API addresses the standardization needs in the area of HIL Test systems and provides standardized interfaces for accessing 

the components of a HIL Test system.  

This presentation gives a report from Silicon Valley, California and shows how HIL API is at work at Tula Technology  Inc. Through a 

combination of a unique application of digital signal processing and sophisticated powertrain controls, Tula has created the digital engine, 

thereby providing a cost-effective and easily integrated fuel-reduction technology. Therefore, Tula uses hardware components from dSPACE

and National Instruments at a test bench accessed by test cases using HIL API. 

Another part of the presentation emphasizes the cross tests performed recently in 2012 and early 2013 by major HIL System vendors und thus, 

shows a systematic way to get components from different suppliers into operation. It also discusses the functionality of the standard for 

reading, writing, capturing and stimulating variables of a HIL-Simulator or simulation model, which makes HIL API ready to use for a huge 

number of HIL testing applications. Since there is not much to do apart from adopting proprietary pre-conditions and configurations, when 

switching the vendor of a simulation platform, existing test cases can be completely reused. HIL API 1.0.2 also supports different development 

stages (e. g. non-real-time/real-time simulation), if functionality is provided by the simulation platform supplier. 

To sum it up: HIL API is the right choice for engineers who would like to reuse their existing tests and rely on a state-of-the-art HIL standard 

that enables a better know-how transfer from one test bench to the other, resulting in reduced training costs for employees as well.
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ASAM HIL API Motivation

The goal of the ASAM HIL API standardization effort is to enable the reuse 

of test cases and to decouple test automation software from test 

hardware. This leads to:

∙ Re-use of automated tests on test systems from different vendors

∙ Reduced training costs for employees

∙ Improved know-how transfer from one test bench to another

Suitable for all kinds of tests in HIL simulation, e.g. drivetrain, steering, 

electric lighting tests, etc
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Framework-based Access (with XIL 2.0.0)
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ASAM HIL API Motivation
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Functionality covered by the ASAM HIL API

The ASAM HIL API comprises access to the following HIL simulation 

components:

∙ Reading/writing parameters in simulation models (Model access )

∙ Capturing/generating signals in simulation models (Model access )

∙ Capturing, reading and calibrating ECU variables (ECU access )

∙ Exchanging data with an ECU via diagnostic services (ECU 

Diagnostics access)

∙ Controlling electrical error simulation hardware (e.g. to set up short 

circuits) (Electrical Failure Insertion)
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Functionality covered by the ASAM HIL API

Those APIs are called Ports

9



Status of the HIL API 1.0.x 

Latest Release Version: 1.0.2  (29 Feb 2012)

The deliverable of ASAM AE HIL Version 1.0.2  includes:

∙ Programmers Guide

∙ Generic UML Model

∙ Templates (XML schema files)

∙ Technology Reference Interfaces for Python, JAVA and C# including:

∙ Sample Code Examples for Client Side 

∙ „Dummy“ Implementation for Server Side
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HIL Bench
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Requirements

The Tula HIL test bench shall:

∙ Support full automated testing.

∙ Creation of test scripts

∙ Capture of test results

∙ Auto-generated test reports with pass/fail evaluation

∙ Provide a full test harness around the control system under test.

∙ Measure outputs from UUT and simulate sensor inputs.

∙ Read/Write access to all simulation model variables on MicroAutoBox II.

∙ Support a real-time engine plant model.

∙ Acquire and interpret signals at 1ms.

∙ Fastest signals logged from MicroAutoBox

and VeriStand are at 1000Hz rate



Code Verification
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HIL Bench Setup

Windows 7 (64 Bit)

AutomationDesk

ControlDesk NG

NI VeriStand (Host)



Evaluation and Reporting
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Evaluation using Model Access Port (Read)



Plotting of Captured Data
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Model Access Port Capture (NI vs dSPACE data)



Plot and Evaluate Capture
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Pass / Fail (NI vs dSPACE data)



Plot and Evaluate Capture
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Pass / Fail (NI vs dSPACE data)
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Cross Test I & II

Location & date:  

∙ dSPACE, Paderborn, Germany – June 2012 (CT I)

∙ Vector, Stuttgart, Germany – February 2013 (CT II)

Companies: dSPACE, ETAS, Vector, Tracetronic (CT II only), NI

Standard version: ASAM HIL API Version 1.0.2 

Goal: Test the interoperability between test automation tools and HIL-

Systems of different vendors using the ASAM HIL API standard and check 

the proper functioning of the ASAM AE HIL version 1.0.2 interface

Tested functionality: Model Access Port

∙ Basic access functions: read/write model variables

∙ Capturing / Logging

∙ Signal Generator (Stimulus)

49 pre-defined test cases
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Cross Test

Terms:

∙ Server = Server application (HIL-Simulator) of a vendor implementing a Port (Model 

Access Port) of the HIL API

∙ Client = Client application (e.g. Test automation) using HIL API function calls to talk to 

a server (HIL Simulator)

Two stage test procedure

Stage 1: testing the implementation of an HIL API port using a common 

“lightweight” client (.NET 3.5 und .NET 4.0) 

Stage 2: testing the interoperability of real-world clients with the 

implementation of an HIL API port

Vendor specific configuration through separate .NET dll

Using reflection and XML for configuration
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Cross Test – Typical test run

1. Test case initialization

2. Configuration-Dictionary for MAPort populated

3. MAPort instantiated

4. SignalGenerator instantiated

5. SignalGeneratorReader instantiated

6. Data read with Reader help

7. Data from HW read

8. Stimulation started

Red: Vendor specific  Blue: HIL API 1.0.2 Standard Methods
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Cross Test
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Test components:

∙ Matlab/Simulink model of a throttle valve controller

∙ C# Test Framework (“lightweight” client)

∙ 49 pre-defined test cases implemented in C#

All test components were provided before the cross test

Each participant were asked to implement the vendor specific part of 

the test Framework and check if the pre-defined test cases could be 

executed successfully

Model

ETAS

Crosstest

Framework

Crosstest

Framework

Crosstest

Framework

Model

dSPACE

Model

Vector

Crosstest

Framework

Model

NI



Pre-defined test cases of stage 1 are implemented and executed using 

the “real-world” clients of each vendor

20 possible combinations

It is checked if the tests can be executed and test results are 

compared 
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Cross Test – Test Framework



Cross Test - Summary

dSPACE

∙ Server tested with all Clients

∙ Client (Automation Desk) tested with all other Servers

ETAS

∙ Server tested with all Clients

∙ Client (LABCAR AUTOMATION) tested with all Servers

Vector

∙ Server tested with all Clients 

∙ Client (CANoe) tested with all Servers

Tracetronic

∙ No Server

∙ Client (ECU Test) tested with all Servers

NI

∙ Server tested with all Clients 

∙ Client (TestStand) tested with all other Servers

24



25

Agenda

1 ASAM HIL API Motivation

2 Functionality covered by the ASAM HIL API / Status of the HIL API 1.0.2

3 Tula Technology – Live application example

4 Cross tests

5 Summary5 Summary



Summary

Two cross tests demonstrated that test systems and test automation 

software using ASAM HIL API are able to communicate immediately. The 

few minor functional deficits coming up due to a standard 

misinterpretation were identified at the first cross test in June 2012. A 

second cross test was conducted in early 2013 to make sure that all 

problems that were found was solved and removed.

More information about version 2.0 of the ASAM HIL API will follow at next 

conference session

Two HIL test system vendors: dSPACE and National Instruments have 

been working successfully together on supporting a live application based 

on the ASAM HIL API standard (V1.0.2) at Tula Technology in California.
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