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ABSTRACT
Automatic generation of requirements documents is an essential
feature of the model-driven CASE tools such as UML and SysML de-
signers. However, the quality of the generated documents from the
current tools highly depends on the attached descriptions of models
but not the quality of the model itself. Besides, if the stockholders
ask to generate ISO/IEC/IEEE 29148-2018 conformed documents,
extra templates are required. In this paper, we propose a CASE tool
named RM2Doc, which can automatically generate ISO/IEC/IEEE
29148-2018 conformed requirements documents from UML models
without any templates. In addition, the flow description can be gen-
erated from a use case without additional information. Moreover,
it can automatically generate the semantic description of system
operations only based on the formal expression of OCL. We have
conducted four case studies with over 50 use cases. Overall, the
result is satisfactory. The 95% requirements documents can be gener-
ated from the requirements model without any human interactions
in 1 second. The proposed tools can be further developed for the
industry of software engineering.

The tool can be downloaded at http://rm2pt.com/rm2doc, and a
demo video casting its features is at https://youtu.be/4z0Z5mrLfBc
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1 INTRODUCTION
In requirements engineering, it is widely accepted that models are
the preferred method of capturing and communicating require-
ments. Models are more formal and semantically precise than nat-
ural language, which helps developers to specify and understand
requirements. However, the importance of documents should not be
overlooked, as models cannot be read directly by non-specialists. In
order to avoid problems in later stages, the model should be verified
(to be sure developers "developed the requirements right") and vali-
dated (to be sure developers "developed the right requirements").
The verification of requirements can be achieved by automated
methods[2][9]. But validation requires agreement between the de-
velopers and the stakeholders on what the system is intended to
achieve[3]. A common challenge in this context is the communica-
tion gap between stakeholders and developers[7]. The communica-
tion gap between them makes stakeholders unable to participate in
model validation well. Therefore, requirements documents are still
required for communication and review with stakeholder.

Generally, requirements documents are written manually, which
is a difficult and complex task that requires a great deal of effort.
This is also a factor in the lack of (good) documents for many
models. Even if documents were created at an early stage, as the
change of requirements and and the improvement of models, the
problem of inconsistencies between the model and the document
becomes more and more pronounced. To solve these problems, we
present RM2Doc: a tool for automatic documents generation from a
requirements model. Compared with other CASE tools, the benefits
of our tool are as follows:

1) Automatic generation of ISO/IEC/IEEE 29148-2018 conformed
requirements documents from UML models without any templates.

2) Automatic generation of the flow description from a use case
without additional information.

3) Automatical generation the semantic description of system op-
erations only based on the formal expression of OCL.

The remainder of this paper is organized as follows: Section 2
presents the overview of RM2Doc. Section 3 presents the evaluation
results on the four case studies. Section 4 and 5 discuss the related
tools and conclude this paper.

http://rm2pt.com/rm2doc
https://youtu.be/4z0Z5mrLfBc
https://doi.org/10.1145/3510454.3516850
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(a) Use Case Diagram

(d) Conceptual Class Diagram

(b) System Sequence Diagram

(c) Contracts of System Operations

Figure 1: Requirements Model

2 OVERVIEW
The architecture of RM2Doc is shown in Figure 2. RM2Doc takes a
requirements model as input and generates a requirements docu-
ment describing that model. In this section, we first introduce our
requirements modeling. Then, RM2Doc has two critical features
to help stakeholders validate requirements: the first is to generate
operations description from the contracts of system operations
and the second is to generate the requirements document for the
requirements model.
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Figure 2: Overview of RM2Doc

2.1 Requirements Modeling
RM2PT[11][13] is a CASE tool, which can automatically generate
prototypes from formal requirements models for requirements val-
idation. In order to provide more ways to validate requirements,
in this paper we propose RM2Doc, which is an extension of the
tool RM2PT. RM2Doc uses the same model as RM2PT. As shown in
Figure 1, it is a lightweight formal model that contains: a use case
diagram, system sequence diagrams, contracts of system operations
and a conceptual class diagram.

The contract of a system operation specifies the conditions that
the state of the system is assumed to satisfy before the execution of
the system operation, called the pre-condition and the conditions
that the system state is required to satisfy after the execution (if
it terminated), called the post-condition of the system operation.
Figure 1 (c) shows the OCL contract of system operation enterItem.
As shown in 1 (c), in our modeling approach, a contract consists of
four parts: the signature, the definition section, the precondition
section and the post-condition section:
Signature: The signature first specifies the name of the system
operation and the name of the use case to which it belongs. The
signature then declares the input parameters and return type of the
system operation.
Definition Section: In the definition section, the objects used
jointly by the precondition section and the post-condition section
are defined.
Precondition Section: The precondition specifies the properties of
the system state that need to be checked when system operation is
to be executed. In addition to the checking of objects and attributes
shown in Figure 1 (c), the precondition also includes the checking
of links between objects.
Post-condition Section: The post-condition defines the possible
changes that the execution of the system operation is to realize.
In addition to creating and adding objects, adding links between
objects, and modifying the attributes of objects as shown in Figure
2, the postconditions include the deletion of objects and the removal
of links between objects.

2.2 Generation of Operations Description
A system operation is an action performed by the system in re-
sponse to an external system input event. From the stakeholder’s
point of view, system operations define the functionality of the
system. Therefore generating a description of the system operation
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