
SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright © 2004 SAE International
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
Fax: 724-776-0790
Email:   custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org

SURFACE
VEHICLE
RECOMMENDED
PRACTICE

J2214
CAN-

CELLED
JUN2004

Issued 1997-02
Cancelled 2004-06

Superseding J2214 FEB1997

Vehicle Electronic Programming Stations (VEPS) System Specification for
Programming Components at OEM Assembly Plants

Foreword—Along with the development of SAE J1708 and SAE J1587, methods were developed to exploit these
communication resources for component customization at component vendor and vehicle OEM assembly
operations.  SAE J1924 documents the conventions that were established for component customization at vehicle
assembly plants.  These conventions established the terms Vehicle Electronic Programming Station (VEPS) and
Vendor Communication Program (VCP).

The following System Specification in SAE J2214 supersedes SAE J1924.  The system specification amends the
VEPS computer system and identifies the interfaces used by Vendor Component Programs to customize vehicle
electronic components.  The principal change is the use of a common communications software interface for SAE
J1708/J1587 communications by Vendor Component Programs.  Each SAE J1924 Vendor Communication
Program was permitted to assume that a unique means for conducting SAE J1708/J1587 communications was
provided for it, the Vendor Interface Tool (VIT).

The requirements set forth here are intended to provide an orderly transition from Vendor Communications
Programs defined in SAE J1924 to Vendor Component Programs defined in SAE J2214.  The specification content
was developed by tailoring the System/Segment Specification Data Item Description, DI-CMAN-8008, that is used
with DoD-STD-2167A.

The organization of the VEPS specifications sets up an environment that is not vehicle network dependent.  For
example, SAE J2214 and SAE J2286 documents are applicable whether the network is SAE J1708 or SAE J1939
compatible.  As new vehicle networks are developed, it is likely that a new CSCI 3 specification will be required.
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1. Scope

1.1 Identification—This system specification, SAE J2214, revises the requirements for Vehicle Electronics
Programming Stations (VEPS) set forth in SAE J1924, OEM/Vendor Interface Specification for Vehicle
Electronic Programming Stations.  The requirements of SAE J2214 supersede the requirements defined by
SAE J1924.

1.2 Introduction—The SAE J2214 specification describes the application of the MS-DOS™ environment to the
customization of programmable components assembled in heavy-duty vehicles, where the components
provide a communication link such as SAE J1708.  Because the customization is performed using both OEM-
provided and vendor-provided software, the roles and responsibilities of the vendor and OEM elements must
be defined to permit the development of common vendor software elements for all Original Equipment
Manufacturers (OEMs).

To bound the vendor software elements, the SAE J2214 allocates the system resources of an MS-DOS™
computer between the OEM and component vendors, defines the required elements comprising a Vehicle
Electronics Programming Station, and identifies software interfaces needed between OEM-supplied elements
and vendor-supplied elements.  The software interfaces are described in SAE J2286 and SAE J1683.
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By maintaining common elements with SAE J1924, the orderly transition from vendor Communication
Programs to Vendor Component Programs will be assured.  Beyond clarification of the SAE J1924 document,
the changes to VEPS and Vendor Communications Programs are focused on the implementation of a common
method for communicating with the vehicle’s network for all vendor communications.

1.3 Background—Heavy-duty vehicle OEMs are not vertically integrated; vendors typically supply the same or
very similar components to multiple OEMs who assemble them into their vehicle products.  Each major vehicle
component has multiple vendors who compete for component sales in heavy-duty markets. Individual orders
select a set of components from this variety to meet the vehicle’s desired performance requirements.

Given the selection process, each customer’s order practically defines a unique vehicle.  SAE standards for
mechanical compatibility addressing flywheels, clutches, and flywheel housings have permitted individual
components to appear interchangeable within the design limits of components and the vehicle’s chassis.
Together, OEMs and vendors offer a broad variety within their products.  The addition of electronic component
customization has made this variety seemingly infinite.

1.3.1 ELECTRONICS IMPACT—The introduction of electronically controlled components for heavy-duty vehicles such
as diesel engines, transmissions, and anti-lock brakes coincided with the introduction of new product features
that were integrated within the components’ controllers.  Functions such as cruise control and road speed
limiting required that controllers providing such features be calibrated with specific information related to the
equipment installed on the vehicle such as tire size, and rear axle ratio, in addition to desired operating speeds.
The information items calibrated within controllers became known by the term, programmable parameters.
Programmable parameters are calibrated using the controllers’ data links.  This act customizes component
performance to comply with the customer’s intentions.

1.3.2 SAE J1924 FEATURES AND SAE J2214 CHANGE SUMMARY—SAE J1924 describes a common interface
format for describing how the OEM could specify the values needed for each programmable parameter.  Each
parameter’s requirement for an assembly job is entered as a record in an ASCII file.  This file, the parameter
file, is interpreted by Vendor Communication Programs which perform the programming specified.  The
programming result for each parameter is reported as a record in the verification file.  The definition and
remarks files document the parameters that can be programmed for a particular electronically controlled
product.

SAE J2214 retains all four of the SAE J1924 defined files.  SAE J2286 adds record type “F” to clarify the use of
files to contain an individual parameter value.  Record type “P” is unchanged in the parameter and verification
files.  A field to identify the Electronic Data Interchange label for a parameter is added to the definition file.
Data type conventions for parameters representing Boolean information such as on/off and yes/no or
representing an enumeration of option such as on, off, model, and mode2 have been added.  Common file
format elements are believed to provide the easiest route toward conversion of programming stations from SAE
J1924 Vendor Communication Programs to SAE J2214 Vendor Component Programs.  The file formats are
described in SAE J2286, separating the system description defined by SAE J2214, from the information
interface for vehicle assembly job related programming data file.

SAE J2214 requires that communication with the vehicle’s network be conducted by all Vendor Component
Programs using a common means.  The common communications provision for the SAE J1708/J1587 vehicle
network is SAE J1683, MS-DOS™ Interface for SAE J1708 Communications.  The common communications
provision eliminates the proliferation of Vendor Interface Tools needed to support each programmable
component under SAE J1924, and eliminates the need to use multiple RS-232 communications ports for
Vendor Interface Tools.  Thus, the setup record for the communications COM port has been eliminated.  A new
setup parameter is defined to support identification of the interrupt vector for the common communication
facility to Vendor Component Programs.
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2. References

2.1 Applicable Publications—The following publications form a part of the specification to the extent specified
herein.  Unless otherwise indicated the latest revision of SAE publications shall apply.

2.1.1 SAE PUBLICATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1587—Joint SAE/TMC Electronic Data Interchange Between Microcomputer Systems in Heavy-
Duty Vehicles

SAE J1683—MS-DOS™ Interface for SAE J1708 Communications
SAE J1708—Serial Data Communications Between Microcomputer Systems in Heavy-Duty Vehicles
SAE J1924—OEM/Vendor Interface Specification of Vehicle Electronic Programming Stations
SAE J2286—Vendor Component Program Data File Interface for OEM Assembly Operations

2.1.2 DOD STD 21671 RELATED DOCUMENTS—Available from the U. S. Government, DOD SSP, Subscription
Service Division, Building 4D, 700 Robbins Avenue, Philadelphia, PA 19111-5094.

Dod STD 2167A—Defense System Software Development
DI-CMAN-80008—System/Segment Specification
DI-MCCR-80026—Interface Requirements Specification
DI-MCCR-80027—Interface Design Document
DI-MCCR-80028—Data Base Design Document

2.1.3 TMC PUBLICATIONS—Available from The American Trucking Association, Alexandria, VA.

TMC RP 1202 Off-Board Diagnostics Standards

3. Abbreviations and Acronyms

ASCII—American Standard Code for Information Interchange
CSCI—Computer Software Configuration Item
DI—Data Item
DoD—Department of Defense
HWCI—Hardware Configuration Item
I/F—Interface
MCCR—Mission Critical Computer Resource
MFG—Manufacturing
MID—Message ID as Defined in SAE J1587
MIS—Management Information System
OEM—Original Equipment Manufacturer
PC—Personal Computer
PID—Parameter ID as Defined in SAE J1587
RP—Recommended Practice
SAE—Society of Automotive Engineers, Inc.
SW—Software
STD—Standard
VCP—Vendor Component Program
VDT—Video Display Terminal
VEPS—Vehicle Electronics Programming Station
VIT—Vendor Interface Tool

3.1 Trademark Acknowledgments

MS-DOS is a trademark of Microsoft, Inc.
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4. Requirements—The requirements for Vehicle Electronic Programming Stations (VEPS) are discussed from a
functional perspective in 4.1.  Section 4.2 reviews the impact of environmental conditions on VEPS equipment.
Section 4.3 discusses personnel issues related to the installation and operation of VEPS.  Sections 4.4 and 4.5
review quality factors impacting VEPS and its use in OEM assembly plant operations.

4.1 System Definition—Section 4.1 discusses system objectives, enumerates system functions, and allocates
individual functions to system elements.  The internal and external interfaces among VEPS system elements
are described in 4.1.7 and 4.1.8, following the configuration allocation in 4.1.6.  Section 4.1.9 divides VEPS
system element responsibility between OEMs and vendors.

4.1.1 SYSTEM OBJECTIVES—Figure 1 illustrates the process of programming the electronic components of a vehicle
at an OEM assembly plant.  The figure shows four assembly jobs progressing down the assembly line.  Jobs
1 and 2 have been programmed.  Job 3 is being programmed, and job 4 will be presented to the
programming station.  The station, represented as a desktop PC, has identified that job 3 was presented to it
for programming and initiated the programming process.

FIGURE 1—Assembly Line Component Programming

SAE J2214 provides the system specification for the programming station illustrated in Figure 1.  Objectives
to be met by Vehicle Electronics Programming Stations include:

a. Customize electronically controlled components to the customer’s desires at vehicle OEM assembly
plants.

b. Provide positive indications of programming results.
c. Simplify communications with the vehicle network.
d. Define Vendor Component Programs in such a manner that all component vendors can provide them

to OEMs.

4.1.2 IMPLEMENTATION AND PERFORMANCE ISSUES—Two key issues in the implementation of Vehicle Electronic
Programming Stations that are discussed as follows are:

a. Programming Process Performance Guidelines
b. Secure Programming Techniques
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