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ABSTRACT 

Project plans are the most important artefact produced 

during execution of a project. Unrealistic time and resource 

estimates can lead to several negative outcomes, including 

project failure. Therefore, it is of the utmost importance to 

improve the quality of these documents by reducing the 

amount of these errors, as well as automating the validation 

part of the project plan. Thus, a tool that could cover all the 

aspects of a project plan and provide mechanisms for 

automatically validating parts of it, would contribute for 

better project plan specifications with less errors to be fixed 

in later stages. This dissertation describes the ProjectLingo 

approach, a set of tools and mechanisms for specifying 

better plan specifications. A new language for specifying 

those artefacts, PSL, was defined, and an IDE to support it, 

ProjectLingo-Studio, was developed. The language is based 

on an Excel template that can also be used for specifying 

project plans.  
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INTRODUCTION 
Project Management (PM) is the application of knowledge, 

skills, tools, and techniques to activities within a project to 

meet project requirements [1]. This is accomplished 

through the proper application and integration of processes 

(a total of 47, according to PMBOK [1]), which are in its 

turn categorized into five process groups: Initiating, 

Planning, Executing, Monitoring and Controlling, and 

Closing [1].  

The focus of this project is in the second phase: Planning. 

This phase is particularly important in PM, since the effort 

spent in planning activities can save countless hours of 

rework, and costs in subsequent phases that could, 

ultimately, lead to project failure. Most importantly than 

these facts, it is also during this phase that the first versions 

of the project plan, object of study of this project, are 

produced. 

The main goal of this project was to develop tools and 

mechanisms to improve the quality of this artefact, with the 

purpose of mitigating problems related to consistency, 

completeness, and ambiguity. By assuring this, it is most 

likely that less changes will be needed to be performed on 

the initial project plan (developed during the Planning 

phase), which will, hopefully, also lead to less (or 

inexistent) budget and schedule deviations. 

In the remaining sub-sections of this section, more details 

about the context, objectives and solution will be provided. 

 

Context 

This work results from an ongoing research initiative in the 

field of PM and is based on two proposals: ProjectIT and 

RSLingo. 

• ProjectIT [2]. The ProjectIT approach was 

proposed by the Information Systems Group, and 

states that the emphasis of software development 

should be on project management, requirements 

engineering and design activities, so that other 

activities, such as programming or testing, can be 

reduced and automated as much as possible. 

Because of this approach, a wiki that provides an 

integrated environment to support tasks ranging 

from requirements specifications, architecture 

definitions, and system design and modelling, until 

code generation was proposed [3].  
 

• RSLingo [4]. The RSLingo initiative states that 

natural language, is prone to produce ambiguous 

and erroneous specification artefacts. RSLingo has 

changed over time and currently it relies on RSL 

(Requirements Specification Language) which is a 

grammar defined based on the RSL Excel 

Template. RSL is defined in Xtext and uses Xtend 

for implementation of additional checks. An 

Eclipse-based IDE tool, RSLingo-Studio, was also 

developed to allow users to write and edit RSL 

files while taking advantage of Eclipse features.  

 

Objectives 

The main objectives of this projects were: 

• Definition of a DSL for specifying project plans. 

• Development of an IDE to support the previously 

defined DSL. 

• Implementation of mechanisms for automatic 

validation on top of the IDE. 

• Implementation of interoperability features on the 

IDE. 

• Customization of relevant IDE aspects. 

• Validation of results. 



Solution 

The ProjectLingo is an initiative that provides a set of tools 

and mechanisms that allow a more rigorous specification of 

project plans.  

It is composed by a rigorous domain-specific language for 

project plan specifications, PSL, that was defined using 

Xtext based on the PSL Excel Template. After PSL grammar 

definition, additional validation checks were implemented 

using Xtend.  

Then, an IDE for creating and editing this new type of files, 

ProjectLingo-Studio (Studio, for the sake of brevity), was 

developed.  

Additionally, Studio verifies the correctness of PSL 

specifications by means of checking the compliance with the 

implemented validations. 

Some aspects of this eclipse-based IDE were also 

customized, namely the syntax highlighting, outline view 

and labels, and proposal provider.  

Finally, import and export features were implemented on top 

of Studio for the Microsoft Office formats Excel, Word and 

Project.  

An overview of the solution is shown in Figure 1. 

 

 

Figure 1. Overview of the ProjectLingo Approach 

 

Structure 

The remainder of this document is organized as follows:  

• Background. This section provides an overview 

about Model-Driven Engineering, Domain-Specific 

Languages and Project Management.  

• Research Context. This section states the research 

context of this dissertation, namely its parent and 

familiar approaches. 

• Technologies. This section describes the used 

technologies, namely Xtext, Xtend, Apache POI 

and MPXJ.  

• ProjectLingo Approach. This section describes 

the ProjectLingo approach, its artefacts, tools, 

features, and validations and customizations. 

• Evaluation. This section describes how the 

performed work was validated and the different 

tested workflows. 

• Conclusion. Finally, this section presents the main 

conclusions and suggestions of future work. 

 

BACKGROUND 

The ProjectLingo initiative is within the scope of Model-

Driven Engineering, Domain-Specific Languages and 

Project Management. The following sections introduce these 

concepts. 

 

Model-Driven Engineering (MDE) 

One of the hardest challenges during project iterations, is 

reaching a common vision and knowledge among technical 

and non-technical stakeholders. Models allow the surpassing 

of this challenge, facilitating and promoting the 

communication between them [5].  

In addition to these qualities, models also make the project 

planning more effective and efficient while providing more 

appropriate views of the system [5].  

A new trend of approaches considering models as first-class 

citizens in the software engineering process rather than only 

documentation artefacts has emerged, and allow the creation 

the creation or automatic execution of software systems 

based on models using complex techniques such as meta-

modelling, model transformation, code generation, or model 

interpretation [5]. 

 

Domain-Specific Languages (DSLs) 

DSLs trade generality for expressiveness in a limited 

domain, which means they do not provide features for 

solving all kinds of problems bur offer an easier and faster 

solution if the domain is covered by a specific DSL in 

comparison to GPLs (General-Purpose Languages) such as 

Java [6].  



They also offer substantial gains in expressiveness and ease 

of use, due to providing notations and constructs tailored 

towards a certain application domain [7]. 

Some of the most important benefits of using DSLs are:  

• Productivity. Once the language implementation 

phase is completed and the execution engine for an 

aspect is ready, work becomes highly efficient and 

no longer manual.  

• Quality. The consistent automation of repetitive 

work by the execution engine, among other things, 

are behind the increasing of quality inherent to 

DSL usage.  

• Validation and Verification. Analyses are much 

easier to implement, and error messages can use 

more meaningful wording, since they can use 

domain concepts, and domain experts can be 

involved in manual reviews and validation tasks. 

• Data Longevity. Models, if done right, are 

independent of specific implementation 

techniques. They can be transformed into other 

representations, for example, due to a migration to 

a new DSL technology.  
• No Overhead. Code generators can remove the 

abstractions of a DSL source code and generate 

efficient and low-overhead code, every time, 

automatically.  

• Platform Independency. DSLs support separation 

of concerns. That is, concerns expressed in the 

DSL are independent of target platform. Therefore, 

it is feasible to change the execution engine and 

the target platform, to execute the code on a new 

platform. 

 

Examples of some of the most widely used DSLs include 

Excel, HTML, LaTeX, MATLAB or SQL. 

 

Project Management (PM) 

Project Management (PM) emerged due to an increasing of 

demand for complex and sophisticated systems and services. 

It is a set of principles, methods and techniques for achieving 

effective planning of work, and thereby establishing a basis 

for scheduling, controlling and re-planning in the 

management of projects. PM provides tools to improve 

organizations’ ability to plan, organize, implement and 

control its activities and its human resources and assets. 

A project is a non-repetitive activity that usually takes place 

during a well-defined period, and that normally has time, 

financial and technical performance goals. PM fundamentals 

can be applied to any type of project, although the tools being 

more applicable for large projects, and PM techniques are 

also transversal to all distinct businesses. According to the 

PMBOK [1], a project is divided in five phases: (i) Initiating, 

(ii) Planning, (iii) Executing, (iv) Monitoring & Controlling, 

and (v) Closing.  

• Initiating. The goal of this phase is to define the 

project at a broad level. It is also during this phase 

that it is decided if the project is feasible and 

therefore be undertaken.  

• Planning. This phase is key for a successful PM 

implementation and focuses on developing a 

roadmap that should be followed by everyone 

involved. Most importantly, is during this phase 

that the scope is defined and the project plan 

specified. 

• Executing. This phase starts with a kick-off 

meeting where the teams and individuals are 

informed about their responsibilities. During this 

phase, the deliverables are developed and 

completed and the plan specified in the previous 

phase can be modified as needed. 

• Monitoring & Controlling. This phase often 

occurs simultaneously with the previous one. The 

main goal of this phase is to measure the project 

performance and progression to ensure everything 

is aligned with the plan.  

• Closing. This phase begins when the project is 

completed. Valuable team members are 

recognized, contractors hired to work on the 

project are disengaged, and a closing meeting is 

often organized by the project manager to evaluate 

what went well or not during the project execution.  

 

In terms of PM methodologies, Waterfall and Agile are the 

most prominent. Waterfall is the most widely applied and 

relies on a clearly defined set of linear processes that are 

strictly conducted according to an established schedule. On 

the other hand, the Agile methodology relies on rapid and 

cyclical product deliveries, and on anticipating contingencies 

during the project execution. Examples of Agile frameworks 

are Scrum, Extreme Programming (XP) and Kanban. 

Finally, the most recognized standards for PM are the 

PMBOK, PRINCE2 and ICE. The structures of these differ 

and therefore it is necessary to carefully evaluate which 

standard should be adopted for a particular project. 

 

RESEARCH CONTEXT 

This section provided an overview of the context that 

underlies this dissertation, namely the RSLingo approach. It 

ends with a brief introduction to REBox/ITBox.  

 

RSLingo Approach 

The RSLingo approach supports the usage of natural 

language for writing requirements specifications. This 

approach is not disruptive with regard to traditional RE 

approaches since despite being particularly focused on the 

writing process of requirements specifications, it still 

complies with the common RE process, where other 



activities such as elicitation and negotiation are 

indispensable [4]. 

To this end, RSLingo initially proposed an information 

extraction approach [8], based on linguistic patterns that are 

frequently used in RE-specific concerns and that could be 

followed to improve the quality and rigor of requirements 

specifications written in ad-hoc natural language. 

Currently, RSLingo uses RSL (Requirements Specification 

Language) that was defined based on the RSL Excel 

Template for specifying requirements specifications. This 

language is a DSL defined using Xtend, and that uses Xtend 

for implementing additional checks to its grammar. An 

Eclipse-based IDE with an editor for RSL, RSLingo-Studio, 

was also developed within this approach. 

 

REBox/ITBox 

REBox is a web-based collaborative platform for managing 

requirements specification documents and other technical 

documentation. Users can author, review and validate their 

requirements written based on RSL’s constructs but using an 

easy to learn and clean interface [9]. 

Most recently, REBox has changed its name to ITBox since 

it now also provides the same features for the artefacts 

developed during this work, i.e., project plan specifications 

written based on PSL’s constructs and PSL Excel Template.   

 

TECHNOLOGIES 

This section describes the technologies, frameworks or 

libraries used during the implementation phase of this 

dissertation. These technologies are: Xtext, Xtend, Apache 

POI and MPXJ. VBA (Visual Basic for Applications) is 

omitted due to its minor relevance. 

 

Xtext 

Implementing a new DSL consists on developing a program 

that can read text written using that DSL, parse it, process it, 

and then interpret it or generate code in another language. 

This process may require several phases, depending on the 

purpose of the DSL, but most of these are typical of all 

implementations [10]. 

The first step of this process, is to check if the written 

program respects the syntax of the language. To this aim, the 

program is broken into tokens — which are keywords, 

identifiers, literals, operators, separators, or other elements 

of the language. This transformation from a sequence of 

characters into a sequence of tokens is called lexical analysis 

and is performed by a lexer. 

Next, it is necessary to check if the generated sequence forms 

a valid statement, i.e., if it complies to the expected syntactic 

structure of the language. This checking is called parsing, or 

syntactic analysis, and is performed by a parser. 

After the parsing stage, and since the instructions are now 

classified as syntactically correct, it is necessary to check the 

overall correctness of the program in hands. Type checking 

is part of the semantic analysis of a program, which often 

includes the management of the symbol table (handling the 

declaration of variables and their scope). To execute this step 

and to avoid the parsing of the same text multiple times, it is 

necessary to somehow build a representation of the 

previously parsed program and store it in memory. An 

adequate representation is, for instance, a tree structure 

called Abstract Syntax Tree (AST) where each node 

represents a construct of the program. The implementation 

of the AST is not a straightforward process and includes a 

significant amount of effort [10]. 

Considering all the aforementioned information, it is 

straightforward that having to implement by hand all aspects 

of a DSL is an immensely arduous process. 

Xtext is an Eclipse framework for implementing 

programming languages and DSLs. It allows the quick 

implementation of new languages, and, most importantly, it 

covers all aspects of a complete language infrastructure 

such as the parser, code generator, and interpreter. This 

means that all the pitiful process of implementing these 

aspects by hand, is single-handedly carried out by the 

framework itself. Additionally, it also provides complete 

Eclipse IDE integration, which will likely increase the 

language’s adoption [10]. 

 

Xtend 

Xtend is a fully featured general purpose Java-like 

programming language, implemented in Xtext, that is 

completely interoperable with Java. It can be used to write 

all parts of a DSL implementation, and all the stub classes 

generated by Xtext for a certain DSL are Xtend classes 

(despite being possible to customize the MWE2 workflow 

file for generating Java classes instead). Namely, to 

customize UI features, to write tests, to implement constraint 

checks, or even to write code generators or interpreters [10]. 

Additionally, besides providing useful mechanisms such as 

multiline template expressions for writing code generators, 

Xtend also provides features that make model visiting and 

traversing easier, more straightforward and simple to read 

and maintain [10]. 

 

Apache POI 

Apache POI (or Apache Poor Obfuscation Implementation) 

is a Java library for reading and writing Microsoft Office 

files using Java programs. It is the most popular API amongst 

programmers to create, modify and display Excel, Word and 

even Powerpoint, Outlook, Visio or Publisher files.  

Furthermore, it is totally open source and maintained by 

Apache Software Foundation, and most importantly has a 



huge number of users and therefore a tremendous amount of 

documentation, tutorials and active forums. 

MPXJ 

MPXJ is a library that provides a set of facilities to allow 

MS-Project information to be manipulated in Java and .NET.  

It supports numerous data formats, although only the MPP 

(Microsoft Project) in the context of this project.  

MPXJ also has a decent number of active users, posting in 

forums and a good documentation with the concepts 

explained in a very easy-to-understand manner. It also has an 

active team working on improvements to the library that 

provides quick feedback and fixing of errors. 

 

PROJECTLINGO APPROACH 
This section describes the ProjectLingo approach and all its 

tools, as well as work developed towards their 

implementation. 

 

Project Specification Language (PSL) 

Project Specification Language (PSL) is a domain-specific 

language whose grammar was defined using Xtext. This 

language was specified using the PSL Excel Template as a 

guide and covers all the aspects included on it, and 

consequently most of the main concepts of a project plan 

document. 

A project plan specified in PSL (i.e., a project plan model) is 

defined as a set of PSL packages. For each PSL specification, 

it is only possible to define a single package of each of the 

eight types (Charter, Scope, Time, HR, Communication, 

Cost, Risk, and Quality).  

Each of these packages contain PSL constructs for the 

distinct project-related concerns. For example, one of these 

constructs is the ‘Project’ construct which defines the project 

that will take place just as a project charter of a project plan.  

A project should be classified by an ID (name), a more 

descriptive name (nameAlias), and by its own type 

(ProjectType) namely as a System Development, Design, 

System Deployment, System Maintenance, Auditing, 

Training, Research, Sales & Marketing, or Other. Optionally 

it can also be categorized by its nationality 

(ProjectNationalityType), i.e. either National or 

International. Additionally, it is also identified by its domain 

(ProjectDomain), i.e. Public Sector, Education, Health, 

Telecoms, Energy & Utilities, Finance & Banks, or Other. It 

also has four optional blocks for the involved organizaitons, 

planned schedules and budgets, and success items (success 

factors, success criteria and business benefits) as well as 

other optional fields that represent project-related concerns 

(e.g. the purpose of the project, Why and What questions). 

 

ProjectLingo-Studio 

ProjectLingo-Studio (or simply “Studio” for the sake of 

brevity) is a ready-to-use tool, built on top of the Eclipse IDE 

more specifically leveraging the Eclipse Modeling 

Framework (EMF) and Xtext technologies. Figure 2 displays 

Studio’s editor with a PSL file opened. 

 

 

Figure 2. ProjectLingo-Studio's Editor 

 
Studio’s textual editor allows the creation and edition of 

PSL files. It was developed using the Xtext framework, and 

its syntax highlighting and proposal provider were 

customized for a better user experience. Error markers for 

errors issued by the implemented checks for PSL are 

displayed on Studio’s editor as well as a descriptive 

message about the error. Files containing errors are 

considered to be incorrect, and should be fixed before 

exporting to other formats in order to avoid possible wrong 

plan specifications or Studio crashes.  

Additionally, Studio provides interoperability features that 

allow the following four transformations: (i) M2M-1, from 

PSL to Excel; (ii) M2M-2, from Excel to PSL; (iii) M2M-3, 

from Project to PSL; and a single (iv) M2T-1, from PSL to 

Word. 

 

Templates 

The transformations from PSL to Word and Excel are 

performed using the Apache POI library and two companion 

template files (one for each of the formats). This library 

abstracts the complex XML structure that underlies 

Microsoft Office files, and was used with the Java 



programming language. Additionally, template files were 

used to allow the user to customize the style and formatting 

of the generated files. 

Both Word and Excel templates have special tag annotations 

(e.g. @TaskName) that represent the dynamic part of the 

template, and identify which property should replace the tag 

during the generation. It is also possible to define the style of 

the tag annotations (e.g. font type, size or colour) and the 

generated value will have the same exact style. 

To conclude, it is worth mentioning that the PSL Excel 

template is targeted for business stakeholders such as 

business analysts and project managers, because it should be 

easier for them to specify the project plan using Excel instead 

of having to learn a new tool which in this case is the PSL 

language. After specifying it, they can use ProjectLingo-

Studio import feature to validate their project and after 

exporting it back to Excel or to Word. 

 

Validation 

Parsing a program is only the first stage when implementing 

a new programming language. In particular, it is usually not 

possible to determine the overall correctness of a program 

during this phase. However, trying to embed additional 

constraint checks in the grammar specification could 

increase its complexity or could simply be impossible as 

some analysis can only be performed when other parts of the 

program have already been parsed. In fact, the best practice 

is exactly the opposite: do as little as possible checks in the 

grammar specification phase and as much as possible in the 

validation phase. This approach not only allows the 

bypassing of the abovementioned problems, but is also better 

due to the possibility of providing better error messages and 

to more precisely detect problems that are eligible for 

quickfixes. 

In Xtext, the mechanism responsible for implementing such 

validations is the validator. Validations allow the 

implementation of additional constraint checks to a DSL 

which cannot be done at parsing time. To implement such 

constraint checks, it is only needed to communicate to Xtext 

the possible errors or warnings messages, and it will 

automatically take care of generating the error markers, by 

underlining with a red line the defective parts, in the IDE. 

This validation always takes place in the background, 

providing immediate feedback to the user while he is typing. 

Additionally, it is also possible to implement quickfixes for 

each error or warning generated during validation to save the 

user some time while debugging. 

 

IDE Customization 

In terms of IDE concepts, three aspects were customized: (i) 

syntax highlighting; (ii) outline view and labelling; and (iii) 

proposal providers.  

Syntax Highlighting 

Syntax highlighting is about having different elements of 

the language with different styles (e.g. colour or font style). 

It is not just a cosmetic preference: despite giving 

immediate feedback, it also improves readability and 

comprehension of what is being written.  

Xtext’s default highlighting uses a single colour for most of 

the elements, except for strings and comments. Therefore, it 

was essential to implement a custom syntax highlighting to 

give use to the aforesaid advantages of a good syntax 

highlighter. 

 

 

Figure 3.  Xtext's Standard Rendering vs. PSL Custom Syntax 

Highlighting 

 

To better comprehend the differences a good syntax 

highlighting implementation can bring, the same code 

snippet is displayed twice in Figure 3: on the left side, the 

default or standard Xtext’s rendering; and on the right side, 

the improved syntax highlighting for PSL. 

 

Outline View & Labeling 

The Outline View displays an outline of the currently opened 

file in the editor area and lists structural elements. 

Xtext’s default Outline View provides toolbar buttons to 

keep it synchronized with the element currently selected in 

the editor (or where the mouse cursor currently is). 

By default, this tree structure is built using the containment 

relations of the DSL’s metamodel. This strategy is not 

always optimal and its flaws can be denoted in Figure 4. On 

the top right side of Figure 4, it is shown the Outline View 

for the PSL code snippet of the left side. It is possible to 

check that the definition of both Organizations (O1 and O4) 

also contain the OrganizationType element (Customer and 

Other, respectively), as if this feature was a children node of 

the Organization nodes. The same scenario can be observed 

for the definition of the Project element: ProjectType, 

ProjectNationalityType and ProjectDomain features are 

represented as its children nodes. This default behaviour 



leads to a large amount of space in the Outline View being 

occupied with unnecessary elements, which can become a 

big problem when dealing with complex files with a 

considerable number of elements. 

 

 

Figure 4. Outline View before (right above) and after (right 

below) customization for the code snippet on the left 

 

Implementation details about how this and other problems 

were addressed are omitted from this document. However, in 

Figure 4’s bottom right corner it is possible to see the 

resulting Outline view for the same code snippet. 

 

Proposal Provider 

At last, it was mandatory to customize the proposal provider 

(or content assist) due to its faulty behavior.  

Analogously to the sections above, in Figure 5 there is a 

before and after scenario showing the proposals given by the 

editor when typing Ctrl+Space. As can be noticed, only two 

options (Concluded and Plan) out of seven were displayed 

for the progress of a Project before customization.  

This issue occurred due to the existence of keywords with 

spaces in PSL (e.g. Not Plan, On Deploy, etc), which led to 

those keywords not being proposed. To overcome this 

obstacle, it was required to override the method that is 

generated for each of the language constructs, 

complete_<construct> (e.g. complete_NotPlan), for all the 

missing keywords. Due to its complexity, implementation 

details will not be provided. The result after the redefinition 

of methods is exhibited on the right side of Figure 5. 

 

 

Figure 5. Content Assist before and after 

 

EVALUATION 

In order to evaluate and test the developed work, a ‘generic’ 

project plan specification was used. Despite the initial goal 

being the evaluation with a real-life project plan followed by 

a testing session with users, the project took another path. 

The generic project plan example that was used, via filling 

of the PSL Excel Template’s sheets, had a medium level of 

complexity and was modified accordingly when it was 

required to test special cases such as erroneous input (e.g. 

date cells filled with strings). 

Therefore, the lack of evaluation with a specific project was 

the result of a trade-off between implementing more 

functionality, with better quality and error-prone features, or 

defining a partial project plan that would only cover a few 

number of aspects and thereby having a lower level of 

complexity than the utilized. 

Notwithstanding, a brief description of every possible 

workflow using ProjectLingo-Studio is given in the 

following sub-sections of this section. These workflows can 

be reused during the testing sessions with users, to obtain 

feedback related to each of them and about possible 

improvements. 

 

Workflows 

Considering all the possible transformations (both Model-to-

Model and Model-to-Text), provided by means of import and 

export features available on ProjectLingo-Studio, the 

following four diverse workflows can be chosen. 

• Arduous. This workflow suggests the full (or 

partial) implementation of a project plan using the 

intermediate language PSL, and then export it to 

Excel and Word formats. 

• Partial. This workflow suggests the partial 

specification of a project plan, by using Project and 

then import and validate the specification with 

ProjectLingo-Studio, and finally export it to other 

formats. 

• Complete. This workflow suggests the complete 

filling of the PSL Excel Template and then import 

it and verify if there are any errors issued on 

ProjectLingo-Studio by PSL’s validator for the 

generated PSL file and directly fix them before 

exporting it to Word or back to Excel 

• Recommended. Finally, this workflow suggests 

the combination of the former last two. That is, 

specifying some aspects using Project and the rest 

using the PSL Excel Template, and then validate the 

merged specification and export to other formats. 

 

CONCLUSION 

There are currently dozens of PM tools and softwares 

available on the market, for small and big companies, 

following agile or waterfall approaches. These tools provide 



all types of features either directly or by means of 

interoperability with other tools. However, none of these 

provide features for all the concepts that constitute a project 

plan. Also, these tools despise the semantics of natural 

language and lack any type of natural language processing. 

This leads to several problems due to humans being more 

prone to error than machines, and a lot of ambiguity can arise 

on project plan specifications. 

The ProjectLingo is an initiative with a set of tools and 

mechanisms that allow a more rigorous specification of 

project plans. First, a rigorous domain-specific language for 

project plan specifications, PSL, was defined using Xtext 

based on the PSL Excel Template. After PSL grammar 

specification, validation checks were implemented using 

Xtend. Then, an IDE for creating and editing this new type 

of files, ProjectLingo-Studio (Studio, for the sake of brevity), 

was developed. Additionally, Studio verifies the correctness 

of PSL specifications by means of checking the compliance 

with the implemented validations and provides 

interoperability features for MS formats. Also, some aspects 

of Studio were customized, namely the syntax highlighting, 

outline view and labels, and proposal provider.  

Despite not solving all the problems related to the usage of 

natural language, this approach provides interesting tools 

with useful features towards that goal such as the automatic 

validation and interoperability mechanisms that are of 

utmost importance for producing better project plan 

specifications. 

 

Future Work 

This section presents some of the main features that can be 

implemented in a future stage of this work. Either due to time 

restrictions, because of their complexity, or simply because 

they were out of the scope of this research, these proposals 

were conceptualized but not (fully) implemented. 

Nevertheless, it is important to emphasize that none of them 

undermine the proposed goals for this work. Some of these 

features are identified below.: 

Generate WBS from Timetable and vice-versa.  

• Integrate ProjectLingo-Studio with RSLingo-

Studio. 

• Allow reusability between RSL and PSL 

requirements. 

• Standardize RSL and PSL syntaxes. 

• Add quickfixes to errors triggered by validators. 

• Enhance error messages triggered by default 

validators. 

Additionally to these, there is always the possibility of 

implementing additional import and export features to 

other formats or to generate diagrams as a means of 

representing some concepts (e.g. OBS as a hierarchy 

tree). 
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