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1 Introduction

Good textual requirements are critical for creation of successful systems.

There are many books, guidelines, manuals for writing such requirements. Unlike the INCOSE Guide for writing
requirements [4], they rarely reflect the principles and processes of system engineering (for example, logical levels of a
system or verification and validation of objects arising during development).

The authors hope that this article will help its readers decide if they need the Guide, and if necessary, how best to use it
in their enterprise. In addition, the article should help its readers in organising translations of such documents.

To achieve these goals, the article describes the translation of the "INCOSE Guide for writing requirements" into
Russian as a product [1] - describes the features of its content, presents a scenario for its use in the enterprise. The article
also presents a project for the translation of this document: the principles of team building, division and automation of
labor, publicity principles, rules and guidelines for translation, editing and layout. Last sections of the article containts
project analysis results and respective conclusions.

The authors of the article performed following roles in the translation project: initiator and project manager, chief
translation editor, translation editor, translation user.

2 Guide for Writing Requirements and its translation

The English-language Guide for Writing Requirements [4] was created by the efforts of the “Requirements” working group
of the International Council for Systems Engineering (INCOSE) and was first published in July 2009. Since then, the
document has undergone several reprints, which took into account the suggestions and comments of various practitioners.
The latest version of the Guide at the time of this writing was published in June 2017.

The Guide translation project was initiated in 2017 and completed in 2018 by the efforts of volunteers of the INCOSE
Russian-speaking chapter (project team members list can be found in the "Acknowledgments" section of this article).

Copyright © 2019 for this paper by its authors. Use permitted under Creative Commons License Attribution 4.0 International (CC BY 4.0).
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2.1 Purpose and target audience of both documents

The Guide is specifically about how to express textual requirements in the context of systems engineering. The aim is to
draw together advice from existing standards such as ISO 29148 and the authors and reviewers into a single, comprehensive
set of characteristics, rules, and attributes. [4]

The Guide is not about the capture, elicitation or discovery of requirements, nor is it about requirements analysis. Nor is
it about requirements analysis and the development of models or designs. However, requirements play a key role in these
activities and processes. The focus of the Guide is:

- How to express requirements clearly and precisely.

- Record requirements in a form convenient for subsequent analysis and implementation. [4]

The recommendations in the Guide are independent of the specific IT system and are suitable for managing requirements
throughout the entire life cycle of the system. [4]

The original English-language manual is devoted to writing textual requirements in English. When translating a
document, the adaptation of properties, rules and attributes to the Russian language was not performed, however, many of
them will be useful to those who work with Russian-language requirements. [1]

2.2 Uniqueness of the Guide

There are many guides, techniques and recommendations for writing requirements, so it is worth separately emphasizing
the difference between them and the INCOSE Guide. The INCOSE Guide focuses on writing requirements in the context of
systems engineering. [4] The “Introduction” section of the Guide describes the concepts of “Verification” and “Validation”
specific to system engineering and their meanings in relation to requirements, designs and products. The Guide also takes
the logical levels of the system-of-interest that arise as a result of architecture definition of the system (a unique process of
system engineering), and the features of writing requirements associated with logical levels into account.

It emphasizes the need to take into account the context of the system-of-interest when writing requirements, that is, to
take into account the following logical levels: the level of "Enterprise" (which, for example, shows the strategy of the
enterprise), the level of business management and the level of business operations. Taking into account the environment in
which the developed system is located is an integral part of the system approach.

2.3 Contents of the Guide

The Guide distinguishes between the requirement statements and their set. The Guide also contains the list of properties
which well-written requirement statements and their sets shall possess. It also provides the list of rules, which guide the
writing of requirements and help to provide the properties of well-written requirements to them. The relationships between
properties and rules are explicitly described. The Guide also contains the description of "Patterns" concept for writing
requirements. It is emphasized that the listed properties, rules and attributes should be tailored to the specific working
conditions at the enterprise.

includes

Natural
Systems

People/
Organizational

includes
resuit in

Characteristics Rules

< Entiiyj Conc@
__ has inform

transformed into

develop

includes

satisfies transformed into Flequirement :

included in included in

Engineered
System

transformed into

included in

Requirement
Expression

Requirement
Set

has inform

result in
Characteristics Rules

Figure 1 - A fragment of the Guide for Writing Requirements - a diagram of the relationship of entities. The contents of the
Guide and the relationship links between sections are demonstrated on the figure. [4]
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2.3.1 Characteristics of well-written requirement statements and sets of requirements

The Guide describes nine characteristics of well-written requirement statements and 5 characteristics of good requirement

sets.

We give an example of one of the characteristics of well-written requirement statement from the Guide.

2.5 C5-SINGULAR

Definition:

The requirement should state a single capability, characteristic, constraint, or quality factor.

Rationale:

The formal transformation is a one-to-one or a many-to-one transformation, so the resultant requirement
statement must represent a single thought, aspect or expectation. The effectiveness of several processes
associated with requirements, such as decomposition, derivation, allocation, tracing, and verification,
depends on being able to identify singular statements. For instance, the verification information defined for
a requirement can be far more precise when that requirement addresses a single capability, characteristic,
constraint, or quality factor. A requirement with multiple thoughts is difficult to allocate and to trace to a
parent or source.

Guidance:

Keep the requirement limited to one quality, characteristic, capability, function, or constraint. Understand how
the statements fit into the traceability philosophy for the project.

Use the project standard patterns for writing requirements.

Although a single requirement should consist of a single function, quality or constraint, it may have multiple
conditions under which the requirement is to be met.

Avoid the use of the word “and” when it ties together multiple thoughts (phrases in the sentence), each of
which may be allocated and verified differently. The presence of the conjunction “and” in a requirement
statement should always prompt the writer to consider whether or not the statement is singular.

Rules that help establish this characteristic:

R10 - /Accuracy/NoOpenEnded

R19 - /Singularity/SingleSentence

R20 - /Singularity/AvoidCombinators

R22 - /Singularity/AvoidPurpose

R23 - /Singularity/AvoidParentheses

R24 - /Singularity/Enumeration

Rules that help establish this characteristic:

R25 - /Singularity/Context

R41 - /UniformLanguage/StyleGuide

Figure 2 - Fragment of the Guide for Writing Requirements - the “Singular” characteristic description for a requirement

statement. [4]

Fig. 2 shows the structure of the characteristic description of a well-written requirement statement or a good requirement
set. Each characteristic has a name; each is defined and has rationale and guidelines. Each characteristic description
contains links to rules that help to establish this characteristic; some characteristics have references to attributes that help to
establish them.
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2.3.2 Rules for writing good requirement statements and creating good sets of requirements

In the Guide, one or more rules correspond to each of the described characteristics. The fulfilment of one rule helps you to
establish one or more characteristics.
In total, the Guide describes 40 rules for writing good requirement statements and creating good sets of requirements.
Here is a description example of the rules.

4.4.5 R23 - /SINGULARITY/AVOIDPARENTHESES

Avoid parentheses and brackets containing subordinate text.

Elaboration:

If the text of a requirement contains parentheses or brackets, it usually indicates the presence of superfluous
information that can simply be removed or communicated in the rationale. Other times, brackets introduce
ambiguity.

If the information in the parentheses or brackets aids in the understanding of the intent of the requirement,
then that information should be included in the requirement attribute A1 - rationale.

Conventions for the use of parentheses or brackets may be agreed upon for specific purposes, but such
conventions should be documented at the start of the requirements document.

Examples:

Unacceptable: The Control_Unit shall disconnect power from the Boiler when the water temperature exceeds
85 °C (usually towards the end of the boiling cycle.) {This is unacceptable because of the parenthetical
phrase as well as the ambiguous word “usually”.}

Acceptable: The Control_Unit shall disconnect power from the Boiler when the water temperature is greater
than 85 °C.

Acceptable: (if agreed for specific purposes) The Control_Unit shall disconnect power from the Boiler when
the water temperature is greater than 85 °C (185 °F).

Exceptions and relationships:

While this rule states brackets are to be avoided, R16 - /NonAmbiguit/Logical_Condition indicates that
brackets may be used as part of a convention for eliminating ambiguous conditions such as logical
expressions.

Characteristics that are established by this rule:

C5 - Singular

Figure 3 - A fragment of the INCOSE Guide for Writing Requirements - the description of the AvoidParentheses rule for a
requirement statement. [1]

Fig. 3 shows the structure of a rule description. Each rule contains elaboration, examples of requirements written
according to the rule. Exceptions and relationships to other rules are provided where there is a need of them. As in the case
with the description of the requirement statement, the rule description always refers to a requirement characteristic that the
rule establishes.

Note that the Guide also describes the rules for creating good sets of requirements. The structure of these descriptions is
identical to the structure of the rules for the writing of individual requirements presented in this section.

2.3.3 Attributes of Requirement Expressions

In addition to characteristics of well-written requirement statements and good requirements sets, to rules for writing
requirements, the Guide describes requirement attributes as a part of requirement expression. By requirement expression,
we mean a record of a requirement statement in an IT system. A requirement expression consists of a statement and some
requirement attributes. The Guide provides a set of attributes that can accompany a requirement statement. Attributes are
explicitly described. Some attributes have references to requirement characteristics they help to establish.
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Attributes are divided into four groups: “to help define the requirement and its intent”, “associated with the system of
interest and requirement verification”, “to help maintain the requirements”, “to show applicability and allow reuse”.
Because of the names of the groups, it is clear that the attributes are grouped by their purpose.

In total, the Guide lists 44 attributes that can be a part of a requirement statement.

5.1.5 A5- TRACE TO SOURCE*

Each requirement must be able to be traced to its source (such as document, trade study, workshop,
or interview). This is different from tracing to a parent requirement because it identifies where the
requirement came from and/or how it was arrived at (rather which requirement is its parent). The
source could be a stakeholder need or some form of model. Examples of sources include system
concepts, user stories, use cases, regulations, standards, derived from a trade study, interviews
with a stakeholder, minutes of stakeholder workshop, or Engineering Change Proposal (ECP).
Sources could also be a functional area within an enterprise or business unit (marketing, safety,
compliance, quality, engineering, manufacturing, etc.). Maintaining this trace is key to being able to
show compliance to customer requirements, regulations, and standards. Trace to Source, along with
Rationale and Trace to Parent Requirements, helps to ensure the requirement characteristic of “C1 -
necessary” is met.

Figure 4 - A fragment of the INCOSE Guide for Writing Requirements - the description of the "Trace to Source" attribute. [4]

2.3.4 Requirement patterns

Once requirement writers are shown a good example of how to form a requirement statement based on its type, the
difficulty in writing a properly formed requirement was largely overcome. These kinds of “structured and normalized”
examples of types of requirements can be defined in patterns. A pattern may be structured as a sequential list of
placeholders, including words, along with syntactic or semantic restrictions. These placeholders are generally called pattern
slots. The requirement text is written per a requirement pattern that is appropriate to what is to be communicated. [4]

The Guide mentions the history of the use of patterns in projects describes the benefits of their use, presents the
principles of their definition.

2.4 Use Case for the Guide

We will consider the following artificial scenario to give an example on how an enterprise can use the Guide. Let us assume
that an enterprise develops, manufactures and supplies software-intensive hardware systems. The analysis of the
enterprise’s projects revealed regular difficulties in the development and testing associated with the quality of textual
requirements. Enterprise leadership initiated an enterprise development project, the purpose of which is to improve the
quality of textual requirements and to prevent regularly arising difficulties in the development and testing.

The enterprise creates and maintains internal guidelines; its employees actively use these guidelines.

2.4.1 Elicitation of needs in the enterprise

For those who are familiar with the GOST 34 (I'OCT 34) series of documents [6, 7], this stage is called “Formation of
Requirements” (“@opmupoBanne TpedboBaHHN).

The first step is to determine if there is any need in the enterprise that could be met by the Guide.

In the artificial scenario described at the beginning of the section “Use Case for the Guide”, the enterprise identified
regular difficulties caused by poor quality of textual requirements. Enterprise leadership decided to implement an enterprise
development project.

Identified difficulties arise in the "Enterprise” system. Based on these difficulties, it is possible to formulate requirements
for the "Enterprise" system. The top-level requirement (expressed, for example, in a strategic decision or in an
organizational and administrative document) can be formulated as follows: “The quality of the text requirements developed
at the enterprise should be such that the difficulties associated with the requirements during development and testing are
minimal.”

For a strategic level, this is a good requirement. However, this requirement shall be clarified before implementation: the
development project team has to define quantitative values, determine the elements of the enterprise, break down original
top-level requirement and apply new detailed requirements to the elements of the enterprise, etc.

The development project team shall find someone who clearly expresses and supports the top-level need or difficulty.
This person shall be capable of supporting the development project.
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2.4.2 Solution trade-off analysis

In the language of GOST 34 (I'OCT 34) standards, this stage is called the “Concept” (“Konuenuus’) [6, 7].

The requirement to the "Enterprise" system should be implemented as part of a focused activity (for example, as part of
an enterprise development project). There shall be a sponsor of this project. Sponsor is such a stakeholder representative
who clearly expresses and support the need and the difficulty and is capable of supporting the project in the enterprise.
Depending on the organisation, this support can be expressed in a budget allocation for the development project, in a
publication of an organisational and administrative document - in the way that the organization is accustomed to
highlighting and formalising any activity. The sooner such support appears, the better it is for the success of the project.

If organisational conditions allow doing this before the formal start of the project, you can analyse the needs and
requirements and choose the best fitting solution - a kind of preparation for the project kick-off. Because of this work,
sources of needs and requirements should be identified, needs and requirements themselves should be analysed and
recorded. Project team shall propose several solutions for the set of needs and requirements. Next, the project team should
perform a trade-off analysis and choose the most suitable solution.

The degree of formalization of these works and reports on them is determined by the rules adopted by the enterprise or,
in their absence, by customs. In any case, a reference to a known norm or a guideline in accordance with which work is
performed (for example, GOST 34 (I'OCT 34) [6, 7]) will never hurt.

Let us suppose that the creation of a methodology for writing requirements at the enterprise was chosen as a result of the
trade-off analysis. As a template for the methodology, it was decided to use the INCOSE Guide for writing requirements.

2.4.3 Formation of technical specification

If we continue to draw analogies with GOST 34 (I'OCT 34) [6, 7], this stage corresponds to the “Technical Specification”
(“Texnuueckoe 3ananue”) phase.

In order to transform the template (the Guide) into a methodology that will benefit the enterprise, it is necessary to
determine what constraints and realities of the enterprise must be taken into account. That is, to identify additional
requirements to the "Enterprise" system - to the part of it that is responsible for the formation of requirements for the
"Product of the Enterprise" system. To do this, we should study the environment of this part. Depending on the scope of the
project and the capabilities of the project team, we will have to answer various questions, for example:

- What processes are associated with the process "Development of requirements for the product of the enterprise"?

- What skills are needed now to perform the process "Development of requirements for the product of the enterprise" and
will be needed in the future?

- What is the reason for the difficulties in developing and testing the product?

- What software supports the process “Development of requirements for the product of the enterprise” now and what
difficulties are associated with this?

- In what organisational conditions do people who perform the process of “Development of requirements for the product
of the enterprise” work and what difficulties are associated with this?

The obtained requirements for the "Enterprise" system are the basis for creating a useful methodology for writing
requirements to the enterprise product. That is, the basis for adapting the Guide to the realities of the enterprise.

2.4.4 Designing Solution

This stage corresponds to the stages “Outline design” (“Ockusnbiii npoekt”) and “Technical design” (“Texuuueckuii
npoekt”’) from GOST 34 (I'OCT 34) [6, 7].

Let us suppose that the enterprise revealed a lack of logical levels of a system: this concept is not supported in the
enterprise. This is possible if an enterprise does not perform the process of "Definition of the architecture of an enterprise
product" ("Architecture Definition" according to ISO 42010 [8, 9] and ISO 15288 [10, 11]). In this case, the rules and
properties of writing requirements related to system logical levels (for example, the “Necessary” property) will need to be
formulated differently than described in the Guide. Some attributes from the Guide (for example, “Trace to parent
requirement”) are likely to lose their original meaning.

Since the deployment of the process “Definition of the architecture of an enterprise product” is outside the scope of the
project to create a methodology for writing requirements, the project team must adapt rules and properties that are based on
the presence of system logical levels. The project team should note all the opportunities for the development of the
enterprise, which cannot be satisfied within the project - in this case, the deployment of the process “Determining the
architecture of an enterprise product”. The project team should bring this opportunity to the attention of decision makers
that can initiate development projects in the enterprise.

The previous paragraph describes design decisions that relate to the methodological part of the developed system. If
there are other aspects of the project identified in the previous steps (for example, software and hardware, staff training,
organisational structure), these aspects should also be addressed in the design.

Let us say the software is within the project. Then, in addition to defining the methodological rules for writing
requirements, one should also determine the composition of the attributes that shall accompany every requirement
statement. The INCOSE Guide to writing requirements can also serve as basis for this task (see the section "Attributes of
Requirement Expressions").
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2.4.5 Deployment and Testing Preparation

In GOST 34 (I'OCT 34), this stage is called “Working documentation” (“Pabouas noxymenrauus’) [6, 7].

Based on the adopted design decisions and recorded requirements, the program and methods for testing should be
determined. Tests shall identify whether the developed solution really benefits the enterprise. It is better to involve in the
tests those stakeholder representatives that were responsible for requirements expression. It is also highly recommended to
involve end users of the developed solution in the tests - those ones, who will use the developed method and related
artefacts (i.e. software, documents etc.)

Project team shall take opinion of testers seriously; testers shall have direct impact on the solution. It is also important to
maintain the balance of stakeholder interests. Project team must prevent a situation in which the interests of one side are
placed above the interests of the other. For example, the commercial or image interests of a project to develop a
methodology should not be more important than the professional interests of end users.

2.4.6 Deployment

This stage corresponds to the stage of "Deployment" ("Bsox B aeiictue") in GOST 34 (I'OCT 34) [6, 7].

After successful testing and elimination of critical deficiencies, the developed guidelines for writing requirements should
be formally released. Here, as at other stages, the specifics of the enterprise should be taken into account: in some, it is
necessary to publish a special organisational and administrative document, while in others a verbal agreement may be
sufficient.

Even if the project did not include employee training, it is recommended to conduct a short briefing on the new
methodology. This, as well as testing with envolvement of end-users, will help get feedback and answer questions from
stakeholders.

2.4.7 Maintenance

This stage corresponds to the “Maintenance” stage ("Comnposoxaenue") in GOST 34 (I'OCT 34) [6, 7].

Even if the project for the development of guidelines for writing requirements does not include the support phase, it is
necessary to take into account that normative and methodological documents must be maintained and have their own life
cycle.

Parts of the system of normative and methodological documents developed and put into operation should be transferred
for support to the relevant stakeholders. At the same time, these stakeholders shall receive information necessary for
maintenance of the developed documents. Here, as at other stages, it is necessary to take into account the specifics and
cultural customs in the enterprise.

2.4.8 Decommissioning

An enterprise may no longer need a system that includes guidelines for writing requirements. When developing a system,
criteria and methods for identifying such situations should be defined, as well as decommission methods. When this
information is gathered, the project team has to communicate it to the relevant stakeholders.

3 The Guide for Writing Requirements translation project

The Russian-speaking chapter of INCOSE (INCOSE RUS) initiated the Guide translation project in April and de-facto
started in September 2017. Scope of the project included following goals:

- Release such a Guide in Russian, which will be helpful to the professional society.

- Introduce volunteer translators and professional reviewers to each other.

- Attract new members to the chapter.

- Give impetus to similar projects.

- Introduce professional translators and volunteers to each other.

According to the initial plan, the project was supposed to be completed 8 months after launch.

The project involved more than 15 people living and working in different cities of the world: in Moscow, Samara, St.
Petersburg, Nuremberg, Nizhny Novgorod. Colleagues from INCOSE, living and working in the USA, France, and South
Africa, supported the project.

An important principle of the project was transparency. To support this principle, the team created a website that clearly
described project goals, objectives, roles, working methods and resources. The project manager divided the labour in
advance: there was a clear and transparent role model in the project.

The translation project was volunteer: in fact, the project did not have a budget in terms of money. Project manager had
to work hard to answer the question: “Why even participate in such a project?” The motivation aspect of team members will
be highlighted in the appropriate subsection.

The translation and editing work was subject to clear guidelines for technical texts in Russian. Automation tools
supported project activities (such as translation, editorial work, validation of the document by future users).

Project team had to review Soviet and Russian books on engineering to define layout rules for the layout designer.
Translation, editing and layout guidelines used in the project are described in the corresponding subsection.
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The project lasted 13 months and ended with the transfer of the translated document to layout in August 2018. In
November 2018, the document was published. Not all of the intended goals have been achieved. To avoid such plan shifts
and problems with achieving goals in future similar projects, project team conducted lessons learned session. The results of
this session are described in the corresponding subsection.

3.1 Division of labour: structure of work, roles and responsibilities

The project had the following structure of work:

- Project management (planning, monitoring the implementation of the plan and updating the plan, team organization,
selection of work technologies, definition of working methods).

- Translation (transformation of an English text into a Russian text without loss of meaning and so that the result of the
work is perceived by a native speaker as it would have been originally written in Russian).

- Editing (integration of segments created in scope of “translation” work; check of the uniformity of the use of terms;
additional check for semantic compliance with the source text).

- Validation of the translated Guide by users of the document (check if the translation covers end users' needs and
interests);

- Document layout (layout of the translated document in accordance with the recommendations on the layout of Russian-
language technical texts).

- Publication of a document (providing access to a digital layout for INCOSE members and the general public through
the INCOSE website; distribution of information about the release through INCOSE RUS website and INCOSE RUS social
media).

- Sponsorship (providing free INCOSE membership to volunteers who took part in the project).

Team members distinguished between the following project roles:

- Translator (performs the work of “translation”, must have basic knowledge and skills in the subject area, the skills of an
operative search for information and understanding of new concepts and their interconnections; shall use guidelines of
translation adopted in the project).

- Editor (performs the work of "editing").

- Chief Editor (performs the work of “editing”, defines rules for translation and editorial work, divides labour between
editors)

- User of the document (validates the translated Guide).

- Project manager (performs the work of “project management”).

- Project sponsor (performs the work of “sponsorship”).

- Layout designer of the document (performs the work of “document layout”).

3.2 Motivation of the project participants

All team members were volunteers. The main motivator for participation in the project was the satisfaction of professional
interests during the work and because of the application of the created product.

To plan the benefits that project participants can get from interacting with each other, N2-table was used. At the
intersections of roles, the benefits were indicated that the performer of the role indicated in the row would get from working
together with the performer of the role indicated in the column. Project manager discussed these benefits during interviews
with potential project participants.

Since the work was voluntary, it was especially important for the project to maintain a friendly atmosphere in the team.
For this, special attention was paid to working with risks: possible difficulties were discussed in advance; team members
determined together the measures to eliminate them or reduce their effect.

Authors of this article would like to emphasize the support of INCOSE EMEA and its chair Jean-Claude Roussel. Mr.
Roussel, also being the Airbus CTO, agreed to sign letters of thanks to each of the project volunteers and to encourage them
with an annual INCOSE membership.

3.3 Project Information Support and Transparency

The following information resources were used to provide information support and ensure project transparency:

- Project web site.

- INCOSE RUS social networks (Facebook page, telegram channel).

- Youtube channel INCOSE RUS.

Since the project was completely volunteer, it was especially important from the very beginning to describe the
principles of work, the motivation of the participants and the promised benefits. One of the main resources of the project
was the reputation of its participants: in case of success, all of the project members could place to their accounts the
translation of a document that is important in an international community. The community, in turn, had to show that this
project exists and tell about it as clearly as possible.

The three information resources mentioned in this section helped form a team of volunteers.

Personal network of the project participants played a significant role in the success: without it, the team would not have
had many valuable personnel.
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3.4 Guidelines for translation, editing and layout

Translation and editing were subject to clear guidelines [2]. The main requirement for the translated guide was its adequacy
to the source text. An adequate translated text is such a text that a native speaker of a translation language perceives as a
native speaker of an original language perceives an original text. Important attributes of an adequate translated text are its
accuracy and completeness.

The remaining rules of the guidelines were divided into two groups:

1. compliance with the norms and rules of the Russian language;
1.1. indistinguishability of paronyms;
1.2. pleonasm;
1.3. tautology;
1.4. selection of plural / singular forms;
1.5. matching words in a sentence;
1.6. the creation of verbal nouns;
1.7. stringing of the same forms;
2. compliance with the standards of Russian-language technical literature;
2.1. impersonal appeal to the reader;
2.2. high quality language;
2.3. decreased imagery;
2.4. construction of phrases of medium complexity;
2.5. atendency towards clarity and concreteness;
2.6. atendency to displace transliterations.

A volunteer of the INCOSE Central performed the layout designer role. Project team created a special document with
layout guidelines of the Russian-language technical literature [3]. To identify the requirements for layout, we analysed
Soviet and Russian books on engineering published until 1991, inclusive. The following is a list of some of them:

— Cucremorexnuka. Beenenne B mpoexrupoBanue 6onpmmx cucreM. I'. X. I'ya, P. 3. Makon. M. — 1962 «Cosetckoe
paguo»;

— @opmupoBaHHE TEXHHUECKMX OOBEKTOB Ha OCHOBE CHCTeMHOro aHammsa. B.E.Pymaes maop. M. 1991
«MaruHoCTpoeHHEY;

— YnpasneHue ¥ TBOpUECTBO Npu npoekTupoBanuu cucreM. A. Uilson, Marthann Elizabeth Wilson Coerckoe pasuo,
1976.

The following are some of the layout requirements that were submitted to the layout designer:

1. the paragraph begins with a red line of 2 em.

2. list items are marked with a long dash (alt code 0151).

3. the text of the list item is separated from the left border of the text block by a distance of 2 em (see also
requirement 1);

4. list items, except the last one in the list, must end with the symbol “;”;

5. the last element of the list must end with the symbol “.”;

6. when typing quotes, the symbols “«” and “»” shall be used (alt codes 0171 and 0187 for opening and closing
quotes, respectively).

These and other layout rules can be found in the document at the link: http://tiny.cc/x5gecz.

3.5 Translation, editing and project management tools

ER T

To support the works of “translation”, “editing”, “validation of the translation by users of a document”, the Google
Translator Toolkit computer-aided translation (CAT) system was used.
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Figure 5 - Google Translator Toolkit interface. On the left side of the screen is the text in the original language. On the
right side of the screen is the text in the target language. In the lower part auxiliary means “translation memory” and
“glossary” are situated. The active segment - the segment under consideration by the translator - is highlighted.

Like other systems of this class, the Google Translator Toolkit supports working with translation memory and with a
glossary. These tools were used as part of the project. Translation memory (pairs of segments of text in the original
language and the language of translation) can be used in the following similar projects.

An important requirement for the computer aided translation system in the project was simultaneous access to the text for
several project members. Each of the participants should be able to translate segments of the text, leave comments on the
segment, and edit the translated segments of the text. At the same time, the system should not require additional actions on
the part of users: simultaneous work should not be different from normal work with a document. The Google Translator
Toolkit has met these requirements.

Another important requirement for the computer-aided translation system in the project was support of multiple
platforms without additional software installation. This requirement was also satisfied: users worked with the Google
Translator Toolkit through a browser from various operating systems (Windows, MacOS, Android).

The risks associated with working with the Google Translator Toolkit include slow support. Project team had issues with
commenting segments of the text during several days. This affected the editing and verification of the translation by users
of the document. However, these shortcomings did not have a significant impact on the project.

At the time of writing this article, Google decided to close close the Translator Toolkit. Still, there are many computer-
aided translation systems on the market, including web-based and free for use, which would cover the project needs.

To manage tasks, the Trello tool was used. The requirements for the task management tool in the project were
simultaneous access of several users, platform independence, and ease of access. Trello met these requirements: users also
worked with it through a browser and through mobile phones from various operating systems.
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Figure 6 - Trello interface. Each task is presented in the form of a card. Cards are arranged in accordance with the state of
the task in the decks: Backlog (for unallocated tasks that may have to be completed), To do (tasks that have been decided to
be completed), Doing (tasks performed with assigned performers) and Done (completed tasks).

To manage comments during the translation and editing stages, in addition to the comments of the Google Translator
Toolkit, the Airtable database was used. A table of translation rules has been created in the database (see the section of the
article “Guidelines for Translation, Editing and Layout”). Use case for this tool chain looked like this: the editor-in-chief
created a comment on the translation into the Google Translator Toolkit, created an entry in the corresponding Airtable
table, and attached one or more violated rules to it. Then he linked the Airtable entry to the Google Translator Toolkit
comment with a hyperlink. So translators and editors could correct the remark, guided by certain rules.
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Figure 7 - Airtable interface, table with translation and editing rules.
At later stages of the project, project team decided to stop maintaining comments in Airtable due to the reorganisation of
the project (the editor-in-chief took on all the editing functions; the performer of this role did not need additional indications

of non-compliance to translation and editing rules).
Google Spreadsheet was used to plan the project and track progress.
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Figure 8 - Graph of tracking the status of the work "Editing", based on the data in the Google Spreadsheet. Blue indicates
the planned values (the number of pages that need to be edited per day), red - the actual amount of edited pages at a day.
Every day, the planned value was automatically updated based on the work performed on the previous day.

3.6 Project Summary and Lessons Learned

The project achieved two main goals: the document useful for professional community was published in Russian, new
members were attracted to the community. However, the project faced several difficulties.
The project was completed 5 months later than planned (lasted 13 months instead of the planned eight).

Project Assessment
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Figure 9 - Schedule plan of the project. The solid shaded rectangles indicate the initial planned dates; the dotted line
indicates the actual dates.

Unfortunately no further similar project followed the original one (so impetus was not given to such projects at INCOSE
RUS), professional translators didn't meet volunteer translators, volunteer translators didn't meet professional reviewers.
Project manager had to reorganise the team to complete the project.

3.6.1 Planning and Team Reorganisation

The initial plan of the project involved the phased translation, editing and validation of the translation by end users.
According to initial plan, the work should have been performed in the order shown in the Fig. 10 (below).
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Figure 10 - Scheme of the project work dependencies, before the restructuring of the team (planned). The triangle shows the
location of the decision to restructure.

That is, translators had to do the work in parallel with each other. After the text was translated completely it passed to the
next phase - editing. Validation of the translated and edited text was performed in parallel with the editing work.

After the first stages of editing and validation, it became clear that the translated document does not meet the rules
established in the project. To remedy the situation, it was decided to reorganise the team: the performer of the role of editor-
in-chief and the editors took on the role of translators.

This problem could have been avoided by organising the work differently. If editing and translation would have carried
out in parallel, translators would have immediately received feedback and could have corrected deficiencies in the text
sooner. In fact, after the reorganisation, the work plan began to look just like this: translation and editing were carried out in
parallel, but with different and more limited resources.

Figure 10 - Scheme of the project work dependencies, after restructuring the team (actual).

The initial work plan is suitable for well-coordinated teams that are well aware of the rules of editing. For a team
consisting of people who have never worked with each other and with the rules in the project, it is necessary to provide
feedback and communication at the earliest possible stages.

An additional difficulty for translators was the low readiness of the glossary. However, errors in translation of the terms
were insignificant in comparison with the violation of the translation rules adopted in the project.
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Some numbers
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Figure 12 - Some numbers of the project: the number of issues reported by users of the document (top-level comments,
many of which had considerable discussions) and the total number of corrections made in the document that was received
from translators. Total volume of the document: more than 31,000 words.

3.6.2 Key lessons learned

After lessons learned session and examining the project results, the project team identified the following conclusions:

- for a team consisting of people who have not previously worked with each other: at the beginning of the project, it is
necessary to introduce people to each other;

- if project team members are not familiar with methods and technologies adopted in the project: spend more resources
on training, plan parallel work and assure feedback between the functions in the team;

- greater control of agreements with sponsors by the project manager;

- it is necessary to pre-communicate possible risks with team members and jointly determine measures to eliminate the
consequences;

- as a special case of working with risks - the whole project team shall be ready for reorganisation in critical situations
while maintaining companionship between people;

- glossary shall be completed as early as possible;

- the labor of the project participants must be paid;

- translation project team shall have expertise in the subject area.

4 Opportunities for future projects

Firstly, the published translation is not adapted to the specifics of the Russian language. From the very beginning, this task
turned out to be outside the scope of the translation project, as it required a more complex organization, the involvement of
linguists and practicing requirements engineers.

Secondly, the translated and published text can be improved in terms of ease of perception. This is a relatively simple
job, which should involve a literary editor.

Based on the properties of the good requirements described in the Guide, at least one commercially available software
has been created that automatically evaluates text requirements (see https://www.reusecompany.com/). This commercial
solution does not yet support working with Russian-language text requirements. Adapting the Guide to the Russian
language and automating the verification of text requirements is an opportunity for a separate project.

Project team created translation memory during the project (translation memory contains pairs of sentences in the
original language and the target language), a glossary. This data can be used in the following translation projects.

Developing a glossary is a separate, time-consuming job. The existence of such a glossary, which would indicate terms
specific to system engineering in English, their translations in Russian with links to various sources (the context of the use
of these words) would be useful not only in the scope of a translation project, but also in the engineering community in
general. As a basis for the glossary, the project used the Book "CroBaps-cpaBounuk" [5] by Professor Viktor
Konstantinovich Batovrin. Creating such an interactive document is an opportunity for a project.

Among the published INCOSE products, many English-language documents will be useful to the Russian-speaking
engineering community. Translation of each of them is a separate possible project.
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