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Effective requirement exchange between stakeholders is
critical for streamlined systems development. The Requirement
Interchange Format (ReqIF) 1.2 serves as the de facto standard
for interoperability between requirements management tools,
enabling the transfer of documents, images, and traceability
links. This paper presents a return of experience (Retex) on the
use of ReqlF for data exchange between IBM DOORS and
Siemens Polarion, as well as between Polarion instances. While
standards promise seamless integration, our practical
application revealed significant challenges that necessitated a
deep-dive analysis of the ReqlIF file structure to resolve.

We present an in-depth description of the ReqlIF structure
derived from this investigation. To support this analysis, we
introduce gongreqif, an open-source tool developed to navigate
and comprehend ReqlF file content. Based on our findings, we
offer concrete recommendations for practitioners implementing
ReqlF-based exchanges and for vendors seeking to improve the
usability of their import/export functions. Finally, this
experience with ReqIF provides valuable insights for the
upcoming SysML v2 standard, highlighting the crucial gap

between advertised compliance and true, practical
interoperability for tool vendors.
Keywords—ReqlF, requirements, tooling, DOORS,

POLARION, SysML V2

1. INTRODUCTION

This paper is a return of experience of a group of industry
practitioners.

A. System of interest

We present our findings with the help of a mockup system.
This mockup system is an autonomous, wheeled drone for
collecting tennis balls.

The model contains 20 stakeholder requirements, 60
system requirements, 30 traceability links and 3
specifications. The system is expected to incorporate new
features every year.

Our findings can apply to a system with many times this
number of requirements.

B. Stakeholders
They are 4 stakeholders.

e A client responsible for the stakeholder requirement
specification

e 3 private contractors: contractor A is responsible for
the consistency of the system level specification and
two contractors, B and C, share ownership of the
system level requirements, and that are responsible for
the delivery of the system.
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C. Requirement engineering process
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Fig. 1. Requirement engineering process
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requirements are handed over to contractor A.

Contractor A drafts system requirements and negotiates
with all stakeholders that the system level requirements are
consistent with:

e stakeholder requirements,

e user needs that were somehow ambiguous during
stakeholder requirements capture,

e the ability of the contractors B and C to deliver a
system to meet those requirements.

If a stakeholder requirement happens to be irrelevant at
design time or impossible to meet, a waiver is authored and
negotiated with stakeholders.

Contractors A, B and C are responsible for the delivery of
the traceability matrix between stakeholder requirements and
system requirements and waivers.

The requirement engineering process follows system
engineering practices, but the tooling is more specific to this
project. Stakeholder’s networks are isolated and system
engineering tools can only exchange files.

Stakeholders use different requirements authoring tools:
e client uses Doors
e contractors use Polarion

We use ReqlF for exchanging files ([1][2][3]). There is
scarce literature on the subject, and documentation of both
POLARION and DOORS lack specifics on conversion
techniques from/to the ReqIF standard.



D. Configuration management process

For this system of interest, stakeholders have an incentive
to have a smooth requirement exchange because the system is
expected to routinely incorporate new features.

Therefore, it is mandatory that stakeholder tools manage
first imports but also updates of ReqlF files in output as well
as in input. Usually, first imports are well handled by tools.
Updates are more challenging and have driven the present
effort.

More specifically, if a Change Request (CR) is accepted
by the Change Control Board (CCB), then the system
requirement specification is updated. We want all imported
specification to be automatically updated in each stakeholder
tool in a matter of minutes.

II. WHAT IS A REQIF FILE ?

A. MO, M1, M2 and M3

The ReqlF standard is authored by the Object Modeling
Group (OMG). From a modeling perspective, a ReqlF file can
be seen as four layers:

e The “objects” (or MO) that describes requirements
(“spec objects”), relations between requirements
(“spec relations”), group of relation (“spec relation
group”) and  documents  containing  both
(“specification”)

e The “spec types” (model/M1 or onthology) that
describes the models of requirements (“spec object
type”), models of requirements relations (“spec
relation type”), models of group of requirement
relation and models of specifications (“specification
type”). Every object follows a “spec type”.

e The “datatypes” (meta model/M2) that describes what
kind of attributes the model can use. This includes the
definition of enumeration.

e The ReqlF (meta meta model/M3) which is the
standard itself and that is defined in a XSD document.
For example, it states that attributes basic types are
REAL, INTEGER, STRING, XHTML, DATE and
ENUMERATION.

A ReqlF file is an XML file that is defined by a ReqlF
XSD (made of 84 elements with 368 fields).

B. Content of the ReqlF files of the mockup system
The presented ReqlF file contains:

e the stakeholder requirement, the system requirements
and the waivers.

e Traceability  (relation  between stakeholder

requirements and system requirements)

e 3 documents (specification): specification with the
stakeholder requirements, specification with the
system requirements and a document for the
traceability

The following figures are screen captures of the gongregif
tool. This tool shows the number of instances per element of
the ReqlF file (on the top right of each box).

The gongreqif tool and the mock ReqlIF file are available
on github ([4]).

REQ_IF (U]

CORE_CONTENT |0..1 THE_HEADER |0..1

A_CORE_CONTENT (1) A_THE HEADER (1)

REQ_IF_CONTENT |0..1 REQ_IF_HEADER |0..1
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Fig. 2. ReqlF Top Level Content

At the top level of the XML file, a ReqlIF file has a header
and a content.

One part of the content is the datatypes definition as in the
following figure. Each datatype is used in the mockup ReqlF
file.

DATATYPE_DEFINITION_XHTML DATATYPE_DEFINITION_XHTML (1)

REQ_IF_CONTENT (1)

DATATYPE_DEFINITION_STRING DATATYPE_DEFINITION_STRING (1)

DATATYPE_DEFINITION_REAL DATATYPE_DEFINITION_REAL (1)

DATATYPES |0..1

ADATATYPES (1) DATATYPE_DEFINITION_BOOLEAN DATATYPE_DEFINITION_BOOLEAN (1)

DATATYPE_DEFINITION_DATE DATATYPE_DEFINITION_DATE m

DATATYPE_DEFINITION_INTEGER DATATYPE_DEFINITION_INTEGER (1)

DATATYPE_DEFINITION_ENUMERATION DATATYPE_DEFINITION_ENUMERATION1)

A_SPECIFIED_VALUES (1) SFECIFIED_VALUEJ

0..1

ENUM_VALUE (4

IDENTIFIER : string
LONG_NAME : string

ENUM_VALUE

Fig. 3. The Datatype definitions in a ReqIF XML
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Fig. 4. Datatypes of the ReqlF file

Then, the ReqlF file defines 7 spec types.

REQ_IF_CONTENT (1)

SPEC_RELATION_TYPE SPEC_RELATION_TYPE (1)

SPEC_TYPES |0..1

SPECIFICATION_TYPE (2)

A_SPEC_TYPES (1) SPECIFICATION_TYPE
N

rd
.

SPEC_OBJECT_TYPE SPEC_OBJECT_TYPE (4)

RELATION_GROUP_TYPE RELATION_GROUP_TYPE (0)

Fig. 5. The Spect Types definition

The 7 types of spec type of the mockup file are shown in
the following screen capture of gongreqif. For each field of
each spec object type, the user can choose how to render the
field. For instance, the user can specify that a “Heading” ID
and LONG-NAME shall be rendered as a title in the rendered
document.

v Spec Object Types
v Descriptive Text (7/9) T
N contentxHTML(7/9) T B =
Vv Heading (6/6) & Ii’l AN
N Titlesting(6/6) T B =
v Stakeholder Requirement (0/20) T
N Titlesting(0/200 T B =
>V RequirementText:String(0/20) T B =
Vv System Requirement (60/60) E\Oj T
N Titlestring (60/60) W B =

>\ Requirement Text:String (60/60) T @ H =

pA

Verified:Boolean (2/2) T

=|
Priorityinteger (3/3) T B =

CostEstimateReal (2/2) T B =

pA

DueDateDate (2/2) T B =

pA

Status:iRequirement Status Enum (2/2) T B =
Vv Relation Types

> Satisfy (30)
v Specification Types

> Generic Specification Document Type (1/2)

> Traceability Document Type (0/1)

Fig. 6. The 4 object types, the relation type and the specification types

Within the object type, the stakeholder requirement type
and the system requirement type are self-explanatory. The
Heading and Descriptive Text are part of “specification”
which is a document containing requirements (see later).

Then, the ReqlF file describes spec objects. They are
defined by their types and the values of their attributes (see
following figure).



REQ_IF_CONTENT (1)

SPEC_OBJECTS |0..1
A_SPEC_OBJECTS (1)

TYPETO. A

SPEC_OBJECT |* i

A_SPEC_OBJECT_TYPE_REF  (95)

VALUES
SPEC_OBJECT  (95)
> A_ATTRIBUTE_VALUE_XHTML_1 (95)

0.1 [)

ATTRIBUTE_VALUE_ENUMERATION (2) ,ATTRIBUTE.VALUE_ENUMERATION
~

ATTRIBUTE_VALUE_XHTML (9) ATTRIBUTE_VALUE_XHTML
Va
~

(3) ATTRIBUTE_VALUE_INTEGER

<
.

ATTRIBUTE_VALUE_INTEGER

ATTRIBUTE_VALUE_DATE

(2) ATTRIBUTE_VALUE_DATE
A
~

ATTRIBUTE_VALUE_STRING (86) IATTRIBUTE_VALUE_STRING
€

ATTRIBUTE_VALUE_REAL

(2) ATTRIBUTE_VALUE_REAL
pVa
~

ATTRIBUTE_VALUE_BOOLEAN (2) IATTRIBUTE_VALUE_BOOLEAN
~

»

Fig. 7. Attributes of a spec object

In another part, the ReqlF file describes the specifications.

REQ_IF_CONTENT (1)

SPECIFICATIONS |0..1
A_SPECIFICATIONS (1)

SPECIFICATION |*
SPECIFICATION  (3) A_OBJECT  (145)

SPEC_OBJECT_REF : string

OBJECT |0..1

CHILDREN |0..1 .
A_CHILDREN  (29)  SPEC_HIERARCHY SPEC_HIERARCHY (145)

* -

CHILDREN |0..1 *

Fig. 8. Structure of a specification

A specification is a hierarchical structure with leaves being
“objects”. An object can be any spec object (a spec object or
a relation). The following figure is the rendering of the
hierarchy of the beginning of the system requirement
specification.

Specifications
v Generic Specification Document Type (2)
> [:] Stakeholder Requirements Specification
v System Regquirements Specification
v Hierarchy

v X System Spec Intro : Descriptive Text

Content : <xhtml:div> <xhtml:h2>System Requirements Specification</xhtmlh2>
<xhtml:p>This document provides the detailed system requirements derived
from the stakeholder needs. It translates the operational needs into specific,
<xhtml:strong> testable</xhtml:strong> technical requirements that will guide
the system design.</xhtml:p> <xhtmlh3>1. Core Functionality</xhtmlh3>
<xhtml:ol> <xhtml:li>The system must allow user authentication via OAuth 2.0
</xhtmLli> <xhtml:li>Users shall have role-based access control (RBAC)
</xhtmlli> <xhtml:li>All data transmission must be encrypted using
<xhtml:em>TLS 1.3</xhtml:em> or higher.</xhtml:li> </xhtml:ol>
<xhtml:blockquote> <xhtml:p>Note: The principle of least privilege should be
strictly enforced across all user roles.</xhiml:p> </xhtml:blockquote>
<xhtml:h3>2. Performance Requirements</xhtml:h3> <xhtml:table>
<xhtml:thead> <xhtml:tr> <xhtml:th>Requirement ID</xhtml:th>
<xhtml:th>Description</xhtml:th> <xhtml:th>Metric</xhtmlth> </xhtml:tr>
</xhtml:thead> <xhtml:tbody> <xhtml:tr> <xhtml:td>PERF-001</xhtml:td>
<xhtml:td>AP| Response Time</xhtml:td> <xhtml:td>&lt; 200ms (p95)
</xhtml:td> </xhtml:tr> <xhtml:tr> <xhtml:td>PERF-002</xhtml:td>
<xhtml:td>Page Load Time</xhtmltd> <xhtml:td>&lt; 1.5s (LCP)</xhtmltd>
</xhtmlar> <xhtml:tr> <xhtml:1d>PERF-003</xhtml:td> <xhtml:td>Concurrent
Users</xhtml:td> <xhtml:td>500</xhtml:td> </xhtml:tr> </xhtml:tbody>
</xhtml:table> <xhtml:p>For further architectural guidelines, please consult the
official <xhtml:a href="https://example.com/architecture-guide">Architecture
Guide</xhtml:a>. <xhtml:br /> This document is considered the single source of
truth.</xhtml:p> </xhtml:div>

v ¥ Hardware and Mechanical Design : Heading
Title : 1. Hardware and Mechanical Design

v X System Chapter 1 Intro : Descriptive Text
Content : <xhtml:p>This chapter details requirements for the
<xhtml:strong>physical construction</xhtml:strong> of the drone,
including its materials, dimensions, weight, and weather resistance.
</xhtml:p>

v )‘: Drone weight : System Requirement

Requirement Text : The total weight of the drone without balls shall not
exceed 15 kg

v X Carrying handles : System Requirement

Requirement Text : The drone shall have two ergonomically designed
handles for lifting

Fig. 9. Specification hierarchy

C. Rendering of the system specification

The following figure renders this hierarchy as a document.
One can see the importance of Heading and Descriptive text
spec objects to organize a specification. There are not
requirements, but they structure the specification.



System Requirements Specification

System Requirements Specification

This document provides the detailed system requirements derived from stakeholder needs. It transle
design.

1. User Roles & Permissions

The system shall support the following user roles:
« Standard User: Can view and export data.
« Editor: Can create and modify content.
« Administrator: Full control over users and system settings. This role is critical.

Note: The principle of least privilege must be strictly enforced.
2. Performance Metrics
The system must meet or exceed the performance targets outlined in the table below.

Metric Target Priority
API Response Time (p95) < 250ms High
Page Load Time (LCP) <2s High
Report Generation <30s  Medium

3. Deployment Steps

1. Provision infrastructure.

2. Deploy the database schema.
3. Deploy the application services.
4. Run integration tests.

For more details, consult the Official Deployment Guide . All changes must be logged.

1. Hardware and Mechanical Design

This chapter details requirements for the physical construction of the drone, including its materials
SYS_012 - Drone weight

The total weight of the drone without balls shall not exceed 15 kg.

SYS_013 - Carrying handles

The drone shall have two ergonomically designed handles for lifting.

SYS_015 - Waterproof rating

The drone's electronics enclosure shall have an IPX4 waterproof rating.

SYS_022 - Chassis material

The drone's chassis shall be constructed from a high-impact ABS plastic.

SYS_023 - Wheel type

The drone shall use non-marking rubber wheels with a tread pattern suitable for hard courts.
SYS_026 - Modular wheel assembly

The wheel and motor assemblies shall be replaceable with simple tools.

Fig. 10. Rendering of a specification

With Polarion, a paragraph can be pure text or a “Work
Item”. It is our recommendation that everything is a Work
Item. For instance, a “Description Text” type shall be defined
and used for paragraphs.

D. The Power of ReqIlFF

The ReqlF standard is a powerful tool. The model
presented above is not limited to requirements. ReqlF can be
used to exchange requirements but also design documents.

III. DOORS AND POLARION EXPERIENCE

We present some challenges that were met. We
experienced with DOORS/POLARION interface and
POLARION/POLARION interface.

A. ReqlF file content is key to analyse issues

To debug behaviors between tools, you sometimes cannot
know if the problem is with the source tool or the target tool.
One solution is to deep dive into the ReqlF files.

Unfortunately, a ReqlF XML file is very difficult to read
for a human. For this reason, it is recommended to have a tool
for analyzing ReqlF files. We present an open source tool,
developed for this need.

B. ReqlF updates is the real stuff

A tool that imports a ReqlIF file sees a specification that
was authored in another tool as a foreign object. The challenge
for the tool is to import an update of the ReqlF file and to
update the foreign object accordingly (via a matching
mechanism).

POLARION version 3.10.24 can manage updates. To our
knowledge, DOORS matching mechanism requires a scripting
tool to be developed.

C. With DOORS v9, export the type of each object

When DOORS v9 exports a ReqlF, all objects are of the
same SPEC-OBJECT-TYPE in the ReqlF File. By default,
POLARION lack information for mapping DOORS objects to
POLARION work item. For instance, what objects are
paragraphs and what objects are requirements?

There is a solution, if you export the type of the object via
an enumerate attribute that provide the target type, it is
possible for POLARION to map correctly the object to its
target type. During the import, you need to map the enumerate
value to the “Type” standard attribute in POLARION. The
following figure shows how a “DescriptionObject” attribute is
used to specify in what kind of POLARION Work Item a
DOORS object must be translated.

DescriptionObject ™= Type v I=
Description * Text -
Heading » Heading -
Requirement » Customer Requirement v

Fig. 11. Specification of the mapping in POLARION of objects exported by
DOORS

D. To exchange images, use the reqifz format

A ReqlF can reference images within xhtml typed
elements. If the ReqlF file is bundled with the referenced
images files within a ZIP file (with the extension “reqifz”),
POLARION can import the images correctly.

E. An ICD shall be created to document how tools translate
to and from ReqlF files

Exchanging requirements between tools is a system
engineering effort where the system is composed of
requirement management tools (4 in our cases). As in all
interfacing effort, a document shall control how the interface
works. This Interface Control Document (ICD) shall describe:

e The model of requirements and traceability and their
attributes within each tool

e The model of requirements and traceability in the
exchanged ReqlF files

e The mapping in export to ReqlF and import from
ReqlF (first import and update) of the tools model

A tool like gongreqif allows stakeholders to verify that
their tool behavior meet the ICD.

IV. WHAT IS EXPECTED FROM TOOL VENDORS

The ReqlF standard is powerful but to benefit from the
expressiveness, tools vendors should document:

e How are datatypes exported/imported?



e How can the datatype mapping be configured?

e How are spec types (spec objects, spec relation,
specifications) exported/imported?

e How can the spec types mapping be configured?

e How are updates managed? For instance, if a
specification in a source tool updates a datatype, is this
update considered in the target tool?

e How are specifications exported/imported?

More generally, a tool user shall be able to precisely
manage how the tool content is translated in a ReqlIF file and
how the ReqIF file is translated into the tool content. This tool
configuration shall cover exports, first import and updates.

V. THE GONREQIF TOOL

Gongreqif is a command-line tool that was developed for
analyzing and inspecting ReqlIF files. The user is expected to
browse or drop his “.reqif” or “.reqifz” files to get a structured
view of the requirements data.

Property Valve Data types

reqif samples/ReqIF for Wheeled
Tennis Ball Drone.reqif

v XHTML
Filename

at XHTML (1)
f:; sk 2025-07-08T11:15:00402:00

ReqlIF for Wheeled Tennis Ball v String

Tool
Drone (with Timestamps)

String (3)
v Enumeration
v Status Enum (1)

New
In Progress
Implemented
Verified

v Boolean

Boolean (1)
Drop your file here or click to browse
v Intoger

Fig. 12. Gongreqif welcome interface

The tool is developed in go ([5][6]).

Gongreqif was developed with less than 2500 lines of go
code.

For ReqlF, the 913 lines of the ReqlF xsd specification file
were automatically translated into 1459 lines of go code to
describe the ReqlF ontology with the help of gongxsd ([9]).

The tool was then developed with the gong framework.
Gong is dedicated to the development of ontology-based
system engineering tools with minimal effort ([7][8][10]).

VI. CONCLUSION

System engineering tools interoperability is critical on
projects with a lot of stakeholders. This paper reports lessons
learned to interoperate DOORS with POLARION and
POLARION with POLARION. It is hoped that SysML v2
([11]) will lessen such interoperability efforts.
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