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Foreword 95 

ISO (the International Organisation for Standardization) is a worldwide federation of national standards 96 

bodies (ISO member bodies). The work of preparing International Standards is normally carried out through 97 

ISO technical committees. Each member body interested in a subject for which a technical committee has 98 

been established has the right to be represented on that committee. International organisations, 99 

governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely 100 

with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization. 101 

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2. 102 

The main task of technical committees is to prepare International Standards. Draft International Standards 103 

adopted by the technical committees are circulated to the member bodies for voting. Publication as an 104 

International Standard requires approval by at least 75 % of the member bodies casting a vote. 105 

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent 106 

rights. ISO shall not be held responsible for identifying any or all such patent rights. 107 

ISO/IEC WD1 42020 was prepared by Joint Technical Committee ISO/JTC 1, Information Technology, 108 

Subcommittee SC 7, Systems and software engineering. 109 
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Introduction 110 

The complexity of man-made systems has grown to an unprecedented level. This has led to new 111 

opportunities, but also to increased challenges, for the organizations that create and utilize systems. 112 

Concepts, principles and procedures of architecting are increasingly applied to help manage the complexity 113 

faced by stakeholders of systems. Architecture processes are performed in various organisations and for 114 

many reasons. Today, usage of architecture frameworks has evolved into a state-of-the-art practice for both 115 

civilian and military domains. Architecture activity is now considered as strategic in both projects and 116 

enterprises.   117 

The value-proposition of architecture is increasingly acknowledged within enterprises and the engineering 118 

disciplines. This standard complements the architecture-related processes of ISO/IEC/IEEE 15288, 119 

ISO/IEC/IEEE 12207 and ISO 15704 with a set of requirements enabling architects to more effectively 120 

implement architecture practices. 121 

The benefit for enterprises will be to enable more efficient and effective implementation of architecture 122 

processes that ensures greater impact of the architecture on enterprise success.  123 

Standardized architecture activities will benefit the architecting professional practice: 124 

• A process framework contributing to the identification of job roles in the organisation, along with 125 

requisite skills and competencies. 126 

• Standardized architecture approaches adopted by enterprise, system, information technology, 127 

product and service architects. 128 

The following stakeholder categories will benefit from the proposed standard: 129 

• Solution acquirers to formalize the business context, evaluate providers' proposals, identify 130 

alternatives, and make informed decisions; 131 

• Solution providers to understand the problem/request, elaborate a proposal in their solution space, 132 

and define and justify their deliveries;  133 

• Solution users to express the operational context, formalize their needs, and evaluate providers' 134 

proposals in their solution space; 135 

• Decision makers to use architectures as a source of information and rationale for the decisions to be 136 

made; 137 

• Other bodies such as legal, safety and security authorities, to assess compliance with standards, 138 

policies, directives, treaties, regulation, and laws.   139 

This standard specifies processes and work products related to architecture.  This description is 140 

complemented by relationships with the systems life cycle and enterprise processes. 141 

The purpose of the standard is to provide requirements on the governance, management, conceptualisation, 142 

evaluation and elaboration of architectures.  143 
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Systems and software engineering — Architecture processes 144 

1 Overview 145 

1.1 Scope 146 

This International Standard establishes a common framework of process descriptions for the development 147 

and use of architectures.  148 

This International Standard defines a set of processes and associated terminology for the architecting, 149 

managing, and governing of architectures, along with enabling activities in support of the architecting 150 

processes.  151 

These processes can be applied to either a problem situation or an opportunity pursuit situation. These 152 

processes can be applied in a project, as well as in the enterprise within which multiple projects will be 153 

performed. Selected sets of these processes can be applied throughout an architecture’s life cycle for 154 

managing and performing within the stages involved in the development and use of the architecture. This is 155 

accomplished through the involvement of all stakeholders, with the ultimate goal of achieving stakeholder 156 

satisfaction. 157 

Organizations and projects can use these processes when acquiring and supplying systems, products and 158 

services. They can use these processes when architecting an enterprise, a system of systems, a collection of 159 

systems, a class of systems, a family of systems, a product line, an individual system, a portion of a system, 160 

a product, a service, an individual hardware or software item, or any other entity that is amenable to 161 

architectural definition. 162 

NOTE  Systems addressed by this International Standard are man-made and may be configured with one 163 

or more of the following system elements: hardware, software, data, humans, processes (e.g., processes for 164 

providing service to users), procedures (e.g., operator instructions), facilities, materials and naturally 165 

occurring entities. 166 

When the architecture is for a system element such as a software or hardware item, the processes in this 167 

International Standard may be used to define the architecture of that system element. 168 

1.2 Purpose 169 

The purpose of this International Standard is to provide a defined set of processes in the life cycle of an 170 

architecture or the life cycle of systems related to that architecture. 171 

This International Standard applies to organizations in their roles as both acquirers and suppliers. It can be 172 

used by a single organization in a self-imposed mode or in a multi-party situation. Parties can be from the 173 

same organization or from different organizations and the situation can range from an informal agreement to 174 

a formal contract. 175 
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1.3 Field of application 176 

1.3.1 Application items 177 

This International Standard applies to the full life cycle of an enterprise, including formulation, startup, steady 178 

state operations, contingency operations, mergers and acquisitions, and shutdown, and to the management 179 

and control of portfolios, programs and projects within the enterprise. The life cycle processes of this 180 

International Standard can be applied concurrently, iteratively and recursively to an enterprise and 181 

incrementally to its elements. 182 

This International Standard applies to the full life cycle of systems, including conception, development, 183 

production, utilization, support and retirement of systems, and to the acquisition and supply of systems, 184 

whether performed internally or externally to an organization. The processes of this International Standard 185 

can be applied concurrently, iteratively and recursively to a system and incrementally to its elements. 186 

There is a wide variety of systems in terms of their purpose, domain of application, complexity, size, novelty, 187 

adaptability, quantities, locations, life spans and evolution. This International Standard describes the 188 

processes for the development and use of architectures comprised of man-made systems. It therefore 189 

applies to one-of-a-kind systems, mass-produced systems and customized, adaptable systems. It also 190 

applies to a complete stand-alone system and to systems that are embedded and integrated into larger more 191 

complex and complete systems. 192 

1.3.2 Process execution 193 

This International Standard provides a process reference model characterized in terms of the process 194 

purpose and the process outcomes that result from the successful execution of the activity tasks. This 195 

International Standard can therefore be used as a reference model to support process assessment as 196 

specified in ISO/IEC 15504-2. Annex C in ISO/IEC/IEEE 15288 provides information regarding the use of the 197 

architecture processes as a process reference model. The processes in this International Standard are 198 

specified in terms of activities and tasks comprising those activities. 199 

1.3.3 Users 200 

Within this field of application, principal users of this International Standard comprise those involved in 201 

processes throughout the enterprise, system and software life cycles, including: 202 

• architects that apply it to assist them to create, express, communicate and document architectures; 203 

• clients, acquirers, users and operators of systems that use it to assist them to understand 204 

architectures; 205 

• enterprise stakeholders  (such as architects, executives, managers, management staff, suppliers and 206 

acquirers) that use it to assist them to understand, interpret, and analyse architecture descriptions to 207 

establish, maintain, and transform enterprises; 208 

• system stakeholders (such as architects, designers, programmers, maintainers, testers, domain 209 

engineers, quality assurance staff, configuration management staff, suppliers and project managers) 210 

that use it to assist them to understand, interpret, and analyse architecture descriptions to develop, 211 

deliver, and maintain systems; 212 

• chief information officers, chief engineers, auditors, independent assessors and those who oversee 213 

and evaluate systems and their development; 214 

• managers of architecting endeavours who use it to assist in the establishing, planning, monitoring 215 

and controlling such undertakings; and 216 

• other people who are involved in enterprise-wide activities that span multiple system developments, 217 

including those that seek to establish and codify architecture frameworks, architecture viewpoints and 218 

architecting methods meeting the requirements herein. 219 
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Secondary users include researchers who can use the standard to provide a common vocabulary for 220 

expressing their research discoveries related to novel methods or techniques that enable or improve 221 

architecting, architecture governance, management, and enablement practices. 222 

1.3.4 Limitations 223 

This International Standard does not prescribe a specific architecture or system life cycle model, 224 

development methodology, method, model or technique. The users of this International Standard are 225 

responsible for selecting a life cycle model for the organization or project and mapping the processes, 226 

activities, and tasks in this International Standard into that model. The parties are also responsible for 227 

selecting and applying appropriate methodologies, methods, models and techniques suitable for the 228 

organization or project. 229 

Although this International Standard does not establish a management system, it is intended to be compatible 230 

with the quality management system provided by ISO 9001, the service management system provided by 231 

ISO/IEC 20000-1 (also published as IEEE Std 20000-1), and the information security management system 232 

provided by ISO/IEC 27000. 233 

This International Standard does not detail information items in terms of name, format, explicit content and 234 

recording media. ISO/IEC/IEEE 15289 addresses the content for life cycle process information items 235 

(documentation). 236 

2 Conformance 

NOTE: This text is an adaptation of the conformance clause of the ISO/IEC/IEEE 15288. 237 

The requirements in this International Standard are contained in Clauses 6, 7, 8 and in  Annex A and B. It is 238 

recognized that particular projects or organizations may not need to use all of the processes provided by this 239 

International Standard. Therefore, implementation of this International Standard typically involves selecting 240 

and declaring a set of processes, activities, work products and resources suitable to the organization or 241 

project. There are two ways that an implementation can be claimed to conform to the provisions of this 242 

International Standard – full conformance and tailored conformance. 243 

2.1 Intended usage 244 

his International Standard provides requirements for a number of processes suitable for usage during the life 245 

cycle of an enterprise, a project, a system or product. It is recognized that particular projects or organizations 246 

may not need to use all of the processes provided by this International Standard. Therefore, implementation 247 

of this International Standard typically involves selecting and declaring a set of processes suitable to the 248 

organization or project. There are two ways that an implementation can be claimed to conform to the 249 

provisions of this International Standard — full conformance and tailored conformance. 250 

There are three criteria for claiming full conformance. Achieving either criterion suffices for conformance, 251 

although the chosen criterion (or criteria) is to be stated in the claim: 252 

• Claiming “full conformance to tasks” asserts that all of the requirements of the activities and tasks of 253 

the declared set of processes are achieved. 254 

• Alternatively, claiming “full conformance to outcomes” asserts that all of the required outcomes of the 255 

declared set of processes are achieved. Full conformance to outcomes permits greater freedom in 256 

the implementation of conforming processes and may be useful for implementing processes to be 257 

used in the context of an innovative life cycle model. 258 
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• And alternatively, claiming “full conformance to work products” asserts that all of the required work 259 

products declared for the overall set of processes and per process are achieved. 260 

NOTE 1  Options for conformance are provided for needed flexibility in the application of this International 261 

Standard. Each process has a set of objectives (phrased as “outcomes”), a set of work products, and a set of 262 

activities and tasks that represent one way to achieve the objectives. 263 

NOTE 2  Users who implement the activities and tasks of the declared set of processes can assert full 264 

conformance to tasks of the selected processes. Some users, however, might have innovative process 265 

variants that achieve the objectives of the declared set of processes without implementing all of the activities 266 

and tasks and delivering all the work products. These users can assert full conformance to the outcomes of 267 

the declared set of processes. The three criteria—conformance to task conformance to outcome, and 268 

conformance to the work products—are necessarily not equivalent since specific performance of activities 269 

and tasks may require, in some cases, a higher level of capability than just the achievement of outcomes and 270 

delivery of the work products. 271 

NOTE 3  When this International Standard is used to help develop an agreement between an acquirer and a 272 

supplier, clauses of this International Standard can be selected for incorporation in the agreement with or 273 

without modification. In this case, it is more appropriate for the acquirer and supplier to claim compliance with 274 

the agreement than conformance with this International Standard. 275 

NOTE 4  An organization (for example, national, industrial association, company) imposing this International 276 

Standard as a condition of trade can specify and make public the minimum set of required processes, 277 

outcomes, work products, activities, and tasks, which constitute suppliers‘ compliance with the conditions of 278 

trade. 279 

NOTE 5  Requirements of this International Standard are marked by the use of the verb "shall". 280 

Recommendations are marked by the use of the verb "should". Permissions are marked by the use of the 281 

verb "may". However, despite the verb that is used, the requirements for conformance are selected as 282 

described previously. 283 

2.2 Full conformance 284 

2.2.1 Full conformance to outcomes 285 

A claim of full conformance declares the set of processes for which conformance is claimed. Full 286 

conformance to outcomes is achieved by demonstrating that all of the outcomes of the declared set of 287 

processes have been achieved. In this situation, the provisions for activities and tasks of the declared set of 288 

processes are guidance rather than requirements, regardless of the verb form that is used in the provision. 289 

NOTE  One intended use of this International Standard is to facilitate process assessment and improvement. 290 

For this purpose, the objectives of each process are written in the form of 'outcomes' compatible with the 291 

provisions of ISO/IEC 15504-2 and ISO/IEC 33002. Those standards provide for the assessment of the 292 

processes of this International Standard, providing a basis for improvement. Users intending process 293 

assessment and improvement may use the process outcomes written in this International Standard as the 294 

"process reference model" required by ISO/IEC 15504-2 and ISO/IEC 33002. 295 

2.2.2 Full conformance to work products 296 

A claim of full conformance declares the set of processes for which conformance is claimed. Full 297 

conformance to work products is achieved by demonstrating that all of the work products declared for the 298 

overall set of processes and per process have been achieved. In this situation, the provisions for activities 299 
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and tasks of the declared set of processes are guidance rather than requirements, regardless of the verb 300 

form that is used in the provision. 301 

2.2.3 Full conformance to tasks 302 

A claim of full conformance declares the set of processes for which conformance is claimed. Full 303 

conformance to tasks is achieved by demonstrating that all of the requirements of the activities and tasks of 304 

the declared set of processes have been achieved. In this situation, the provisions for the outcomes of the 305 

declared set of processes are guidance rather than requirements, regardless of the verb form that is used in 306 

the provision. 307 

NOTE  A claim of full conformance to tasks may be appropriate in contractual situations where an acquirer 308 

or a regulator requires detailed understanding of the suppliers’ processes. 309 

2.3 Tailored conformance 310 

When this International Standard is used as a basis for establishing a set of processes that do not qualify for 311 

full conformance, the clauses of this International Standard are selected or modified in accordance with the 312 

tailoring process prescribed in Annex A. The tailored text, for which tailored conformance is claimed, is 313 

declared. Tailored conformance is achieved by demonstrating that the outcomes, work products, activities, 314 

and tasks, as tailored, have been achieved. 315 

3 Normative references 316 

The following International Standards, in whole or in part, are normatively referenced in this document and 317 

are indispensable for its application. For dated references, only the edition cited applies. For undated 318 

references, the latest edition of the referenced document (including any amendments) applies. 319 

• ISO/IEC/IEEE 12207:2008 Systems and software engineering — Software life cycle processes 320 

• ISO/IEC/IEEE 15288:2015 Systems and software engineering — System life cycle processes 321 

• ISO 15704:2000 Industrial automation systems — Requirements for enterprise-reference 322 

architectures and methodologies 323 

• ISO/IEC 38500:2008 Corporate governance of information technology 324 

• ISO/IEC/IEEE 42010:2011 Systems and software engineering — Architecture description 325 

• ISO/IEC 42030:201x Systems and software engineering — Architecture evaluation 326 

4 Terms and definitions 327 

For the purposes of this document, the following terms and definitions apply. 328 

 4-1 329 

activity 330 

1. set of cohesive tasks of a process.  331 

[SOURCE: ISO/IEC 15288:2015]  332 

2. a component of work performed during the course of a project.  333 

[SOURCE: A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition ]. 334 
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 4-2 335 

architecting 336 

process of conceiving, defining, expressing, documenting, communicating, certifying proper implementation 337 

of, maintaining and improving an architecture throughout the life cycle for the entity being architected. 338 

Note to entry:  Architecting takes place in the context of an organization (“person or a group of people and 339 

facilities with an arrangement of responsibilities, authorities and relationships”) and/or a project (“endeavour 340 

with defined start and finish criteria undertaken to create a product or service in accordance with specified 341 

resources and requirements”)  342 

[SOURCE: ISO/IEC/IEEE 12207:2008, ISO/IEC/IEEE 15288:2015, replaced “system” with “entity being 343 

architected” to generalize this for items other than systems]. 344 

 4-3 345 

architecture 346 

fundamental concepts or properties of one or several entities in their intended environment embodied in their 347 

elements, relationships, and in the principles governing their design and evolution along their life-cycle.  348 

[SOURCE: ISO/IEC/IEEE 42010:2011, modified to replace “a system” by “one or several entities”] 349 

Note 1 to entry: The entities addressed by architecture can be, for example, a set of capabilities, a 350 

complete solution including a system of interest and enabling items, a single system, a product, a service, or 351 

a software item. 352 

Note 2 to entry:  The entity is a single system when considering system architecture. In that case the [ISO 353 

42010 - 2011] applies: “fundamental concepts or properties of a system in its environment embodied in its 354 

elements, relationships, and in the principles of its design and evolution”.  355 

Note 3 to entry: Term “enterprise Architecture” applies when the architecture is provided with enterprise 356 

vision. I.e. the architecture is normally expected to address the whole set of enterprise stakeholders’ 357 

concerns. However, it can also focus on a particular domain of interest or concern of the enterprise. For 358 

example, this focus can be on the information system, as defined in [TOGAF V9.1]: “structures and gives 359 

context to all enterprise activities delivering concrete business outcomes primarily but not exclusively in the IT 360 

domain.”  361 

[SOURCE: This standard] 362 

 4-4 363 

architecture description 364 

work product used to express an architecture.  365 

[SOURCE: ISO/IEC/IEEE 42010:2011] 366 

 4-5 367 

architecture framework 368 

conventions, principles and practices for the description of architectures established within a specific domain of 369 

application and/or community of stakeholders 370 

EXAMPLE 1  Generalised Enterprise Reference Architecture and Methodologies (GERAM) [ISO 15704] is an 371 

architecture framework.  372 

EXAMPLE 2  Reference Model of Open Distributed Processing (RM-ODP) [ISO/IEC 10746] is an architecture 373 

framework.  374 

[SOURCE: ISO/IEC/IEEE 42010:2011] 375 
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 4-6 376 

architecture view 377 

work product expressing the architecture from the perspective of specific concerns.  378 

[SOURCE: ISO/IEC/IEEE 42010:2011, modified to replace “system concerns” by “concerns”] 379 

 4-7 380 

architecture viewpoint 381 

work product establishing the conventions for the construction, interpretation and use of architecture views to frame 382 

specific concerns   383 

[SOURCE: ISO/IEC/IEEE 42010:2011, modified to replace “system concerns” by “concerns”] 384 

 4-8 385 

concept of operations  386 

verbal and/or graphic statement, in broad outline, of an organization’s assumptions or intent in regard to an 387 

operation or series of operations. 388 

Note 1 to entry:  The concept of operations frequently is embodied in long-range strategic plans and annual 389 

operational plans. In the latter case, the concept of operations in the plan covers a series of connected 390 

operations to be carried out simultaneously or in succession. The concept is designed to give an overall 391 

picture of the organization operations.  392 

Note 2 to entry:  It provides the basis for bounding the operating space, system capabilities, interfaces and 393 

operating environment. 394 

[SOURCE: ANSI/AIAA G-043A-2012e] 395 

 4-9 396 

concern  397 

1. (architecture) interest in an architecture relevant to one or more of its stakeholders  398 

[SOURCE: This standard] 399 

2. (system) interest in a system relevant to one or more of its stakeholders  400 

[SOURCE: ISO/IEC/IEEE 42010:2011] 401 

 4-10 402 

customer  403 

organization or person that receives a product or service 404 

EXAMPLE  Consumer, client, user, acquirer, buyer, or purchaser 405 

Note 1 to entry:  A customer can be internal or external to the organization. 406 

[SOURCE: ISO 9000:2005, modified – added ‘service’].  407 

 4-11 408 

enabling system 409 

system that supports a system-of-interest during its life cycle stages but does not necessarily contribute 410 

directly to its function during operation 411 

Note 1 to entry:  For example, when a system-of-interest enters the production stage, a production-enabling 412 

system is required. 413 

Note 2 to entry:  Each enabling system has a life cycle of its own. This International Standard is applicable 414 

to each enabling system when, in its own right, it is treated as a system-of-interest 415 

[SOURCE: ISO/IEC/IEEE 15288:2015] 416 
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 4-12 417 

enterprise (as context) 418 

human venture that has definite mission, goals, and objectives to offer products or services, or to achieve a 419 

desired mission outcome or business outcome. 420 

Note to entry:  In this International Standard, 'enterprise' refers to concrete (e.g. extended supply chain 421 

enterprise) or abstract (e.g. virtual enterprise) entities 422 

[SOURCE: ISO 15704 planned evolution] 423 

 4-13 424 

enterprise architecture 425 

See Architecture 426 

 4-14 427 

life cycle 428 

1. set of distinguishable phases and stages within phases that an entity goes through from its creation until 429 

it ceases to exist. 430 

[SOURCE: ISO 15704 planned evolution] 431 

NOTE The architecture life cycle starts with the identification of a need for the architecture and ends 432 

with its decommissioning/discarding. 433 

[SOURCE: This standard] 434 

2. evolution of a system, product, service, project or other human-made entity from conception through 435 

retirement 436 

[SOURCE: ISO/IEC/IEEE 15288:2015] 437 

 4-15 438 

life history 439 

actual sequence of phases and stages that an entity has gone through during its lifetime. 440 

[SOURCE: ISO 15704 planned evolution] 441 

 4-16 442 

model 443 

1. a representation of a real world process, device, or concept.  444 

[SOURCE: IEEE 1233:1998];  445 

2. abstract description of reality in any form (including mathematical, physical, symbolic, graphical, or 446 

descriptive) that presents a certain aspect of that reality.  447 

[SOURCE: ISO/CEN 19439/40] 448 

Note to entry:  A model is expressed using a standard or de facto modelling language that employs 449 

some degree of formalism and a structured or semi-structured grammar. A verbal description, for 450 

example, is not necessarily a model. 451 

[SOURCE; This standard] 452 

 4-17 453 

organization 454 

group of people and facilities with an arrangement of responsibilities, authorities and relationships  455 

EXAMPLE Company, corporation, firm, enterprise, institution, charity, sole trader, association, or parts or 456 

combination thereof.  457 
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Note 1 to entry:  An identified part of an organization (even as small as a single individual) or an identified 458 

group of organizations can be regarded as an organization if it has explicitly stated responsibilities, authorities 459 

and relationships. A body of persons organized for some specific purpose, such as a club, union, corporation, 460 

or society, can be an organization.  461 

[SOURCE: ISO 9000:2005, modified – Note 1 to entry has been added] 462 

 4-18 463 

phase  464 

distinguishable part of a sequence or a cycle occurring over time. 465 

[SOURCE: This standard] 466 

 4-19 467 

problem  468 

difficulty, uncertainty, or otherwise realized and undesirable event, set of events, condition, or situation that 469 

requires investigation and corrective action  470 

[SOURCE: ISO/IEC/IEEE 15288:2015] 471 

 4-20 472 

process 473 

set of interrelated or interacting activities that transforms inputs into outputs 474 

[SOURCE: ISO/IEC/IEEE 15288:2015] 475 

 4-21 476 

process outcome 477 

observable result of the successful achievement of the process purpose 478 

[SOURCE: ISO/IEC/IEEE 12207:2008] 479 

 4-22 480 

process purpose 481 

high level objective of performing the process and the likely outcomes of effective implementation of the 482 

process 483 

 484 

Note 1 to entry:  The implementation of the process should provide tangible benefits to the stakeholders. 485 

[SOURCE: ISO/IEC/IEEE 12207:2008] 486 

 4-23 487 

product 488 

1. result of a process.  489 

 [ISO 9000:2005] 490 

2. an artefact that is produced, is quantifiable, and can be either an end item in itself or a component item.  491 

[SOURCE: A Guide to the Project Management Body of Knowledge (PMBOK® Guide) — Fourth Edition.]  492 

Note 1 to entry:  There are four agreed generic product categories: hardware (e.g., engine mechanical 493 

part); software (e.g., computer program); services (e.g., transport); and processed materials (e.g., 494 

lubricant). Hardware and processed materials are generally tangible products, while software or services 495 

are generally intangible. Most products comprise elements belonging to different generic product 496 

categories. Whether the product is then called hardware, processed material, software, or service 497 

depends on the dominant element.  498 

[SOURCE: ISO 9000:2005] 499 

Note 2 to entry:  Goods are tangible product. 500 
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[SOURCE: This Standard] 501 

 4-24 502 

project 503 

1. endeavour with defined start and finish dates undertaken to create a product or service in accordance 504 

with specified resources and requirements.  505 

[SOURCE: ISO/IEC/IEEE 15288:2015] 506 

2. set of interrelated or interacting activities which transforms inputs into outputs  507 

[SOURCE: ISO 9000:2005] 508 

3. set of activities for developing a new product or enhancing an existing product.  509 

[SOURCE: ISO/IEC 26514:2008] 510 

Note to entry:  A project, when it involves a set of architecture activities, will act on incoming 511 

architecture work products (when applicable) and generate outgoing architecture work products. 512 

[SOURCE: This standard] 513 

 4-25 514 

quality attribute 515 

feature or characteristic that affects an item's quality.  516 

[SOURCE: ISO/IEC/IEEE 24765:2010 3.2384 2nd alternative.] 517 

 4-26 518 

resource  519 

asset that is utilized or consumed during the execution of a process 520 

Note 1 to entry:  Includes diverse entities such as funding, personnel, facilities, capital equipment, tools, and 521 

utilities such as power, water, fuel and communication infrastructures. 522 

Note 2 to entry: Resources include those that are reusable, renewable or consumable. 523 

[SOURCE: ISO/IEC/IEEE 15288:2015] 524 

 525 

 4-27 526 

service 527 

means of delivering value for the customer by facilitating results the customer wants to achieve. 528 

Note 1 to entry:  Service is generally intangible. 529 

Note 2 to entry:  A service can also be delivered to the service provider by a supplier, an internal group or a 530 

customer acting as a supplier.  531 

[SOURCE: ISO/IEC 20000-1:2011] 532 

 4-28 533 

stage   534 

period within the life cycle of an entity that relates to the state of its description or realization 535 

Note 1 to entry:  As used in this International Standard, stages relate to major progress and achievement 536 

milestones of the entity through its life cycle. 537 

Note 2 to entry:  Stages often overlap. 538 

[SOURCE: ISO/IEC/IEEE 15288:2015] 539 

 4-29 540 

stakeholder 541 

(architecture) individual, team, organization, or classes thereof, having an interest in an architecture  542 
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NOTE As noted in ISO/IEC/IEEE 42030, not all stakeholders for a system are necessarily stakeholders of 543 

the architecture related to that system. Likewise, not all stakeholders of an architecture are necessarily 544 

stakeholders of systems related to that architecture. 545 

[SOURCE: This Standard] 546 

(system) individual, team, organization, or classes thereof, having an interest in a system  547 

[SOURCE: ISO/IEC/IEEE 42010 – 2011] 548 

 4-30 549 

system 550 

Combination of interacting elements organized to achieve one or more stated purposes 551 

[SOURCE: ISO/IEC/IEEE 15288:2015] 552 

 4-31 553 

system architecture 554 

See Architecture 555 

 4-32 556 

system-of-systems 557 

A large system that delivers unique capabilities, formed by integrating independently useful systems  558 

[SOURCE: ISO 24765:2011] 559 

Note to entry:  A system of systems (SoS) brings together a set of systems for a task that none of the 560 

systems can accomplish on its own. Each constituent system keeps its own management, goals, and 561 

resources while coordinating within the SoS and adapting to meet SoS goals. 562 

[SOURCE: ISO/IEC/IEEE 15288:2015].  563 

 564 

 4-33 565 

task  566 

required, recommended, or permissible action, intended to contribute to the achievement of one or more 567 

outcomes of a process 568 

[SOURCE: ISO/IEC/IEEE 15288:2015] 569 

 4-34 570 

trade-off  571 

decision-making actions that select from various requirements and alternative solutions on the basis of net 572 

benefit to the stakeholders 573 

[SOURCE: ISO/IEC/IEEE 15288:2015] 574 

 4-35 575 

work product 576 

an artifact associated with the execution of a process 577 

[SOURCE: ISO/IEC 15504-1:2004] 578 

5 Key concepts and application of this International Standard 579 

5.1 Introduction 580 

This clause introduces the concepts regarding architecture processes. The concepts introduced in this clause 581 

are used in Clauses 6 through 8 to express requirements. 582 
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5.2 Contexts of architecture activities 583 

An enterprise is a venture involving a set of stakeholders sharing the same enterprise objectives (goals and 584 

missions). Some of these stakeholders have expectations, needs or requirements which scope projects of 585 

architecture activities. 586 

These architecture activities are performed according to defined organized processes defined in project and 587 

enterprise contexts.   588 

This International Standard provides the requirements for these activities, their outcomes and work products.  589 

Conformance and tailoring, as specified in Clause  2 and  Annex A, has to be considered in the Architecture 590 

Governance and Architecture Management processes. 591 

5.3 Architecture and life concepts 592 

As long as an architecture has to be in line with the entity or entities it describes, a roadmap can be prepared 593 

to explain the life history of the architecture. If prepared, the roadmap should describe alternatives of life 594 

stories (or scenarios). 595 

With regards to description of an architecture roadmap, a life history is normally a set of epochs which date 596 

the architecture phases of the architecture life cycles. 597 

The notion of life cycle stage used in this International Standard is referring to the ISO/IEC/IEEE 15288 life 598 

cycle model where stages are related to the critical quality characteristics during the evolution of one or 599 

several entities and of their environment (e.g. utilization, support, etc.).  Life cycle stages may occur several 600 

times during the life cycle phases of the considered entities. 601 

5.4 Object of the architecture 602 

Architecture can be associated different purposes or circumstances, with at least two cases: 603 

• Architecture provides the orientation for a solution along its life cycle. This solution can be one of 604 

several systems; or the only definition of the capabilities or services to be provided by this or these 605 

systems. 606 

• Architecture emerging from an existing solution. In that case, the architecture corresponds to the 607 

perception of the existing system or systems.  608 

NOTE In these two cases, the architecture and the solution are maintained consistently: with a top-down 609 

approach the architecture drive the system(s) life cycle; and with a bottom-up approach the system(s) 610 

leverage the stakeholders’ vision formalized in the architecture. 611 

5.5 Architecture kinds  612 

Architectures can be: 613 

• Prescriptive: for definition of requirements or at least expectation regarding one or several entities 614 

and their environments. 615 

• Contractual: for committed statements regarding one or several entities and their environments. 616 

• Descriptive: for definition of a solution corresponding to an expectation.  617 
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• Compulsory: for definition of reference data to be used by either activities or entities. 618 

• Illustrative: for description of existing or already defined entities. 619 

 Annex D gives more information regarding different architecture kinds covering these different cases It also 620 

provides information regarding architecture styles and motivation models. 621 

5.6 Architecture and architecture description 622 

The conceptual model for an architecture description [ISO/IEC/IEEE 42010 Architecture and architecture 623 

description] applies to this standard. However, it can be the case that an architecture can be started or 624 

completed before any system identification has occurred. In that case, the architecture will context for the 625 

system(s) to be identified later.  626 

Note that in studying an existing system there is a clear distinction between producing an architecture 627 

description document and comprehending the pre-existing architecture of the system. One may have a clear 628 

comprehension of the architecture of the system of interest without having developed a complete document. 629 

Conversely, one may have a comprehensive document (albeit one badly written) and still have no clear 630 

comprehension of any organizing structure or principles of the system (perhaps because there are no such 631 

organizing abstractions). 632 

5.7 Process concepts 633 

NOTE This section is adapted from ISO/IEC/IEEE 15288. 634 

5.7.1 Criteria for processes  635 

The determination of architecture processes in this International Standard is based upon three basic 636 

principles:  637 

• Each architecture process has strong relationships among its outcomes, activities and task.  638 

• The dependencies among the processes are reduced to the greatest feasible extent.  639 

• A process is capable of execution by a single organization in the life cycle.  640 

5.7.2 Description of processes  641 

Each process of this standard is described in terms of the following attributes:  642 

• The title conveys the scope of the process as a whole;  643 

• The purpose describes the goals of performing the process;  644 

• The outcomes express the observable results expected from the successful performance of the 645 

process;  646 

• The activities are sets of cohesive tasks of a process;  647 

• The tasks are requirements, recommendations, or permissible actions intended to support the 648 

achievement of the outcomes.  649 
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Additional detail regarding this form of process description can be found in ISO/IEC TR 24774.  650 

5.7.3 General characteristics of processes  651 

In addition to the basic attributes described in the previous sub-clause, processes may be characterized by 652 

other attributes common to all processes. ISO/IEC 15504-2 identifies common process attributes that 653 

characterize six levels of achievement within a measurement framework for process capability. Annex C in 654 

ISO/IEC/IEEE 15288 includes the list of process attributes that contribute to the achievement of higher levels 655 

of process capability as defined in ISO/IEC 15504-2  656 

5.7.4 Tailoring  657 

Annex A, which is normative, defines the basic activities needed to perform tailoring of this International 658 

Standard. Note that tailoring may diminish the perceived value of a claim of conformance to this standard. 659 

This is because it is difficult for other organizations to understand the extent to which tailoring may have 660 

removed desirable provisions. An organization asserting a single-party claim of conformance to this standard 661 

may find it advantageous to claim full conformance to a smaller list of processes rather than tailored 662 

conformance to a larger list of processes.  663 

5.8 Process application  664 

The architecture processes defined in this International Standard can be used by any organization when 665 

acquiring, using, creating, or supplying a system, as well as when operating, evolving, or transforming an 666 

enterprise. They can be applied at any level in an enterprise and at any stage in the life cycle of the 667 

architecture or associated systems.  668 

The functions these processes perform are defined in terms of specific purposes, outcomes and the set of 669 

activities and tasks that constitute the process.  670 

Each architecture process in Figure 1 can be invoked, as required, at any time throughout the life cycle. The 671 

order that the processes are presented in this standard does not imply any prescriptive order in their use. 672 

However, sequential relationships are introduced by the definition of a life cycle model. The detailed purpose 673 

and timing of use of these processes throughout the life cycle are influenced by multiple factors, including 674 

social, trading, organizational and technical considerations, each of which can vary during the life of an 675 

architecture. An individual architecture life cycle is thus a complex aggregation of processes that will normally 676 

possess concurrent, iterative, recursive and time dependent characteristics.  677 

Concurrent use of processes can exist within an enterprise or a project (e.g., when the current architecture is 678 

being implemented at the same time that a future architecture is being formulated for the same system), and 679 

between projects (e.g., when architecture entities are developed at the same time under different project 680 

responsibility).  681 

When the application of the same process or set of processes is repeated on the same architecture, the 682 

application is referred to as iterative. The iterative use of processes is important for the progressive 683 

refinement of process outputs, e.g., the interaction between successive architecture evaluation efforts can 684 

incrementally build confidence in the suitability of the architecture. Iteration is not only appropriate but also 685 

expected. New information is created by the application of a process or set of processes. Typically this 686 

information takes the form of questions with respect to architecture objectives, stakeholder needs, analysed 687 

risks or opportunities. Such questions should be resolved before completing the activities of a process or set 688 

of processes.  689 

The recursive use of processes, i.e., the repeated application of the same process or set of processes 690 

applied to successive levels of architecture entities in an architecture’s structure, is a key aspect of the 691 

application of this International Standard. The outputs of processes at any level, whether information, 692 
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artefacts or services, are inputs to the processes used at the level below (e.g., during system realization) or 693 

level above (e.g., during enterprise transformation). The outcomes from one application are used as inputs to 694 

the next lower (or higher) architecture in the architecture structure to arrive at a more detailed or mature set 695 

of outcomes. Such an approach adds value to successive architectures in the architecture structure.  696 

The changing nature of the influences on the architecture (e.g., operational environment changes, new 697 

opportunities for architecture entity implementation, modified structure and responsibilities in organizations) 698 

requires continual review of the selection and timing of process use. Process use in the life cycle can be 699 

dynamic, responding to the many external influences on the architecture. The life cycle approach also allows 700 

for incorporating the changes in the next stage. The life cycle stages assist the planning, execution and 701 

management of architecture processes in the face of this complexity in life cycles by providing 702 

comprehensible and recognizable high-level purpose and structure. The set of processes within a life cycle 703 

stage are applied with the common goal of satisfying the exit criteria for that stage and/or the entry criteria of 704 

the formal progress reviews within that stage.  705 

The discussion in this section on iterative and recursive use of the architecture processes is not meant to 706 

imply any specific hierarchical, vertical, or horizontal structure for the architecture, system-of-interest, 707 

enabling system, organization, or project.  708 

Where justified by product quality risks, detailed descriptions of process instances in the context of the 709 

specific product may also be created. Instantiation of processes involves identifying specific success criteria 710 

for a process instance, derived from the product requirements, and identifying the specific activities and tasks 711 

needed to achieve the success criteria, derived from the activities and tasks identified in this standard. 712 

Creating detailed descriptions of process instances enables better management of product quality risks by 713 

establishing the link between the process and the specific product requirements.  714 

Further elaboration of these concepts can be found in the ISO/IEC/IEEE TR 24748 guides, on the application 715 

of architecture processes.  716 

5.9 Process reference model  717 

Annex C in ISO/IEC/IEEE 15288 defines a Process Reference Model (PRM) at a level of abstraction higher 718 

than that of the detailed requirements contained in the main text of this International Standard. The PRM is 719 

applicable to an organization that is assessing its processes in order to determine the capability of these 720 

processes. The purpose and outcomes are a statement of the goals of the performance of each process. This 721 

statement of goals permits assessment of the effectiveness of the processes in ways other than simple 722 

conformity evaluation.  723 

724 
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5.10 Processes in this standard  725 

Each of the architecture processes in this International Standard is described in terms of its purpose and 726 

desired outcomes and list activities and tasks that need to be performed to achieve those outcomes. The 727 

architecture processes are depicted in Figure 1. The processes described in this International Standard are 728 

not intended to preclude or discourage the use of additional processes that organizations find useful.  729 

 730 

Figure 1: Architecture process interactions 731 

The key information flows between the architecting processes are illustrated in Figure 2. This illustration 732 

goes beyond the detail specified in the process requirements in clause  6 since it serves the purpose of 733 

providing a sense of how these processes work together. Note that this does not show the flow of work 734 

products but rather the key information related to these work products. 735 
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 736 

Figure 2: Key information flows between the architecting processes 737 

6 Processes 738 

This clause specifies the requirements for the architecture processes listed in Table 1. 739 

Table 1: Architecture processes 740 

Name Purpose 
Architecture 
Governance 

Establish standards and policies related to one or more architectures of interest and 
their development, and to monitor and facilitate the alignment of the architecture(s) to 
stakeholder concerns, policies and standards, including organizational and 
environmental constraints. 

Architecture 
Management 

Ensure execution of directives for development of the architectures, to ensure that the 
development runs according to these directives, to the expected timetables, to the 
assigned budgets, and that the architecture satisfies its objectives. 

Architecture 
Conceptualisation 

Generate architecture alternatives, to select one or more alternatives that address 
stakeholder concerns and meet relevant requirements, and to express them in a set of 
consistent views. 

Architecture 
Evaluation 

Determine the degree to which the architecture meets architecture objectives and 
addresses stakeholder concerns 

Architecture 
Elaboration 

Create one or more architecture descriptions in a form that uses established notations 
and languages and captures this in a set of consistent views and models. 

Architecture 
Enablement 

Ensure that the supporting capabilities needed to perform the Architecture activities in 
the other architecture processes are available when and where necessary. 

 741 
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These processes can be performed at any level within the enterprise. 742 

These processes interact as illustrated in Figure 1.  743 

NOTE 1   The architecture processes are performed concurrently even if the governance and 744 

management directions circulate in down-flows and operation reports in up-flows. 745 

NOTE 2  The architecture processes can be performed concurrently, with interactions between them and 746 

iteration happening over time. 747 

NOTE 3  The Architecture Enablement process sustains the architecture processes with a set of 748 

coherent architecture enablers in order to ensure a seamless and consistent set of services and data in the 749 

architecting environment. 750 

6.1 Architecture governance process 751 

6.1.1 Purpose 752 

The purpose of the Architecture Governance process is to establish standards and policies related to one or 753 

more architectures of interest and their development, and to monitor and facilitate the alignment of the 754 

architecture(s) to stakeholder concerns, policies and standards, including organizational and environmental 755 

constraints.  756 

Governance is needed for consistent management, cohesive standards and policies, proper guidance, 757 

uniform processes and appropriate decision-rights. It is defined as a given area of responsibility and for 758 

proper oversight and accountability. This allows to identify, manage, audit, and disseminate all information 759 

related to architecture decisions, management actions in response to these decisions, contracts affecting the 760 

architecture(s), and implementation of architecture changes. 761 

An overarching architecture governance model is needed for the establishment of an integrated composition 762 

of architectures under development by teams involved in projects that impact one or more systems. 763 

Architecture governance has oversight over the architecture objectives for the architectures of interest to 764 

ensure their consistency.  765 

Each set of architecture objectives will be considered with respect to factors of maintenance, servicing, and 766 

upgrade with minimal disruption of the everyday operations. In particular, consideration will be given to 767 

available internal and external resources in order to determine when general resources can be adapted for 768 

specific needs and to determine where specific solutions can be generalized to support wider re-use. 769 

An architecture governance framework defines conceptual and organizational structures, and the relationship 770 

to the project management governance framework. It provides a structured, decision-making approach.  771 

Architecture governance monitors the portfolio of architectures to ensure that the approved approach is being 772 

applied correctly across all phases of architecture development efforts. 773 

NOTE 1  Architecture governance is typically performed at higher levels of the organization providing 774 

oversight over concurrent business units, programs, projects, etc. Architecture governance has 775 

responsibilities for legal compliance, alignment with organizational goals and objectives, optimum utilization 776 

of resources, maintaining focus on the long term vision, responding to changes in the marketplace and user 777 

community, anticipating new forces and scenarios that will likely arise, maximizing shareholder gains, etc. 778 

NOTE 2  Architecture governance acts on a portfolio of architectures in order to check the alignment 779 

between them and for compliance with the organizational mandates and expectations. Usually the portfolio 780 
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consists of several architectures that are related to each other, but the portfolio could consist of a single 781 

architecture if appropriate. 782 

NOTE 3  To be consistent with ISO 38500 for IT governance, the activities of architecture governance 783 

include the following kinds of activity: 784 

a) Evaluate coherency of the roadmap of the architecture(s) toward desired outcomes 785 

b) Direct changes to the architecture(s) 786 

c) Monitor architecture collection to ensure compliance with  the governance directions 787 

NOTE 4  Each activity is governed by principles. An organizational authority should be in charge of 788 

checking that the activities are performed according to these principles. This authority could be called “Design 789 

Authority”, identified for governance according to architecture principles with an escalation approach when 790 

necessary. 791 

6.1.2 Outcomes 792 

An implementation of the Architecture Governance process shall achieve the following outcomes: 793 

a) Current business needs are fulfilled.  794 

b) Provisions are made to address anticipated future business needs. 795 

c) Business resources are balanced to best meet business objectives.  796 

6.1.3 Activities and tasks 797 

The organization or project shall implement the following activities and tasks in accordance with applicable 798 

organization policies and procedures with respect to the Architecture Governance process. 799 

6.1.3.1 Prepare for architecture governance  800 

a) Identify architectures of interest that require governance oversight. 801 

b) Define the governance roles and authorities with respect to the architectures of interest. 802 

c) Establish responsibilities, accountabilities, structures and behavior to support the Architecture 803 

Governance process and reporting requirements. 804 

d) Establish guiding principles and instructions for performing architecture governance. 805 

NOTE  The instructions need to specify the extent to which the activities and tasks defined in this 806 

IS for architecture governance are to be followed for the enterprise. 807 

e) Establish the architecture governance organization that is consistent with the defined roles, 808 

authorities, responsibilities and accountabilities. 809 

f) Establish metrics for the architecture governance effort. 810 

g) Establish decision forums to carry out architecture governance instructions. 811 

h) Define uniform procedures for identifying, managing, auditing and disseminating information related 812 

to architecture decisions. 813 

i) Link these procedures to architecture strategies, policies and objectives. 814 

ii) Map governance procedures to resources and constraints to support strategy, planning and 815 

decision making. 816 

i) Plan the architecture governance effort. 817 

6.1.3.2 Establish desired strategic outcomes  818 

a) Examine current and future business needs. 819 

i) Examine current and future organizational objectives that must be achieved, such as maintaining 820 

competitive advantage. 821 

ii) Examine and make judgment on the current and future use of systems, including strategies, 822 

proposals and supply arrangements (whether internal, external, or both) in support of the 823 
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organizational objectives. 824 

NOTE The examination should consider the external or internal pressures acting upon the 825 

enterprise, such as technological change, economic and social trends, and political influences. 826 

iii) Examine specific objectives of the strategies and proposal they are evaluating. 827 

b) Examine current and future mission needs for those mission supported by the enterprise. 828 

i) Examine current and future mission objectives that must be achieved, such as improving the 829 

timely delivery of products. 830 

ii) Examine and make judgment on the current and future use of systems, including strategies, 831 

proposals and supply arrangements (whether internal, external, or both) in support of the mission 832 

objectives. 833 

NOTE The examination should consider the external or internal pressures acting upon the 834 

enterprise, such as technological change, economic and social trends, and political influences. 835 

iii) Examine specific objectives of the strategies and proposal they are evaluating. 836 

c) Set the vision that creates decision making power and accountability. 837 

i) Oversee a governance model that enables integrated composition of architectures of interest. 838 

ii) Implement a governance framework that supports this governance model so as to define 839 

conceptual and organizational structures and provide a structured, decision making approach. 840 

iii) Establish a decision making mechanism that minimizes or avoids potential conflicts of interests 841 

with escalation in the organization if the problems cannot be properly addressed by architecture 842 

governance. 843 

d) Set the architecture strategy; make the relevant decisions for the architectures of interest. 844 

i) Discover, develop, define and evaluate the goals of the architectures of interest. 845 

ii) Define architecture governance policies related to one or more architectures of interest. 846 

iii) Define architecture objectives for the architectures of interest that support the architecture goals. 847 

iv) Define a comprehensive set of architecture principles that lead the governance activities. 848 

v) Determine adherence of objectives based on governance compliance criteria and strategies. 849 

vi) Establish management criteria for control of architecture governance practices, dispensations, 850 

and compliance. 851 

e) Identify the architecture goals and objectives to be pursued and desired levels of achievement for 852 

each. 853 

i) Identify work to be performed to achieve these goals and objectives. 854 

ii) Create a configuration of resources which are necessary ingredients in meeting these goals and 855 

objectives. 856 

iii) Establish means of measuring governance efficiency. 857 

iv) Establish a governance dashboard for monitoring compliance with governance directives and 858 

guidance. 859 

6.1.3.3 Direct changes to relevant architectures  860 

a) Assign responsibility for, and direct preparation and implementation of, policies that set the direction 861 

for investments in system development projects and system operations activities. 862 

b) Ensure that the transition of systems to operational status is properly planned and managed, 863 

according to business transformation within the organization, taking into account impacts on business 864 

and operational practices as well as existing systems and infrastructure. 865 

c) Encourage a culture of good governance of architectures in their organization by requiring managers 866 

to provide timely information, to comply with direction and to conform with the established principles 867 

of governance. 868 

d) Direct the submission of proposals for approval to address identified needs. 869 

e) Review against the recommendation. 870 

f) Make strategic decisions within scope of architecture generation responsibilities and authorities. 871 

g) Elevate other decisions to the appropriate organizational decision forum. 872 

h) Communicate the decisions. 873 

6.1.3.4 Monitor and assess compliance with governance direction 874 

a) Monitor through appropriate measurement means, the performance of the systems developed or 875 

operated by the enterprise. 876 
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NOTE The architectures are not themselves monitored. In order to see how well the architectures 877 

are helping to achieve the enterprise goals and objectives, architecture governance must monitor 878 

metrics from the actual systems that derive from the architecture. 879 

b) Ensure that measured performance is in accordance with plans, particularly with regard to meeting 880 

business objectives. 881 

NOTE Performance analysis includes analysis of the resources put in place. 882 

c) Ensure that the architectures and systems conform to external obligations (regulatory, legislative, 883 

common law, contractual) and internal work practices. 884 

NOTE 1 Responsibility for specific aspects of the architectures and systems can be delegated to 885 

managers within the organization. However, accountability for the effective, efficient and acceptable 886 

use and delivery of system capabilities remains with the directors and cannot be delegated. 887 

NOTE 2 Systems themselves are sometimes directly assessed to see if they are conforming to the 888 

obligations (which are often spelled out in the architecture views). It is often not adequate to merely 889 

check to see if the architecture is compliant because sometimes the architectural features don’t get 890 

properly translated into system design or operations. 891 

d) Conduct a compliance assessment for the architectures of interest. 892 

e) Define checks and balances that enable effective monitoring of management of the architectures of 893 

interest. 894 

f) Perform dependability analysis to exploit the associations amongst the architectures of interest. 895 

g) Ensure that the governance policies are adopted. 896 

h) Monitor and assess metrics for the architecture governance effort. 897 

i) Scrutinize the effectiveness of the governance policies for one or more architectures of interest and 898 

initiate steps to revise the policies as necessary. 899 

j) Collect lessons learned regarding architecture governance as reported from the other architecture 900 

processes and make these lessons learned available to future projects. 901 

 902 

6.1.4 Work products 903 

Architecture governance plans shall be compliant with ISO ???. 904 

Architecture governance plans shall be compliant with enterprise and project policies and rules. 905 

Architecture governance plans shall be stored in the organization-designated architecture repository. 906 

Architecture governance directives and guidance shall be compliant with ISO ???. 907 

Architecture governance directives and guidance shall be stored in the organization-designated architecture 908 

repository. 909 

Management plans and status provided to architecture governance shall be stored in the organization-910 

designated architecture repository. 911 

6.2 Architecture management process 912 

6.2.1 Purpose 913 

The purpose of the Architecture Management process is to ensure execution of directives for development of 914 

the architectures, to ensure that the development runs according to these directives, to the expected 915 

timetables, to the assigned budgets, and that the architecture satisfies its objectives. 916 

This process also includes necessary changes to the planned activities for developing the architecture to 917 

adapt to drift and variations in related activities. The modifications of the plan can sometimes lead to a 918 

revision of the architecture. 919 
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Execution of the Architecture Management process provides the following benefits: 920 

• Description of all the system elements that satisfy the requirements of the system are present. 921 

• A foundation for assessing the elements of the system is established. 922 

• The evaluation of architecture alternatives towards selection of the best compromise is performed. 923 

• Corrective actions are defined and executed when the architecture does not satisfy the planned 924 

objectives. 925 

• The architecture is reformulated when the objectives or the constraints associated with the 926 

architecture are changed or when the working hypotheses are found to be erroneous. 927 

• The promotion of the development of the architecture is authorized when its benefits and risks are 928 

sufficiently defined per milestone to provide confidence. 929 

• The technical objectives are reached. 930 

NOTE 1  Architecture management is concerned with managing the architecture itself. The main focus of 931 

architecture management is on managing the implementation and evolution of the architecture(s) to maximize 932 

alignment with strategic goals and objectives. 933 

NOTE 2  The Architecture Management process does not manage the development of the architecture 934 

but rather its evolution and its implementation in the design, build, deployment, operations, maintenance, 935 

decommissioning, etc. of one or more systems related to the architecture. 936 

NOTE 3  Architecture management is responsible for implementing the guidance and direction from 937 

architecture governance where this is accomplished by giving management guidance and direction to the 938 

other architecture processes. Architecture management provides status and intentions to architecture 939 

governance on how well the architectures are evolving and being implemented. 940 

6.2.2 Outcomes 941 

An implementation of the Architecture Management process shall achieve the following outcomes: 942 

a) Architecting activities are in alignment with architecture governance directives and guidance. 943 

b) Architecture processes are more efficiently and effectively performed. 944 

c) Resulting architectures have greater impact on operations of the enterprise. 945 

6.2.3 Activities and tasks 946 

The organization or project shall implement the following activities and tasks in accordance with applicable 947 

organization policies and procedures with respect to the Architecture Management process. 948 

6.2.3.1 Prepare for architecture management  949 

a) Identify architecture management philosophies, tools and techniques according to architecture 950 

governance policies, directives and guidance. 951 

b) Identify architectures of interest that require management oversight. 952 

c) Develop an architecture management charter. 953 

i) Identify stakeholders and their concerns. 954 

ii) Identify organizational assets (people, resources, processes) that influence architecture 955 

management. 956 

iii) Identify knowledge assets (historical information, issues and defect resolutions, successful 957 

outcomes) that can aid in architecture management. 958 
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iv) Identify tools and techniques that can be used for architecture management. 959 

v) Identify internal and external factors that influence architecture management. 960 

vi) Decide on a management model (the management philosophy to be utilized). 961 

vii) Identify the management areas of the architectures of interest and the management criteria. 962 

viii) Develop a statement of work about the architecture. 963 

ix) Define measurable architecture management objectives and related success criteria. 964 

d) Develop the architecture management organizational structure. 965 

i) Identify the possible managerial roles, responsibilities and authorities that are concerned with or 966 

involved in architecture management. 967 

ii) Define an architecture management control hierarchy corresponding to the different roles and 968 

responsibilities. 969 

iii) Ensure proper delegation of management responsibilities in the architecture management control 970 

hierarchy. 971 

iv) Identify degrees of freedom for management role players at all levels of architecture 972 

management control hierarchy. 973 

v) Ensure proper allocation of roles to identified role players in the management hierarchy. 974 

6.2.3.2 Plan for architecture management execution 975 

a) Develop architecture management plans in accordance with governance directions for the 976 

architecture of Interest. 977 

i) Identify architecture requirements and the various concerns. 978 

ii) Define an architecture management scope statement (scope description, acceptance criteria, 979 

architecture deliverables, exclusions, constraints, assumptions). 980 

iii) Identify specific goals of the architectures that need to be managed and the reasons for their 981 

selection. 982 

iv) Optimize and prioritize the goals in terms of their importance in achieving architecture 983 

management objectives. 984 

v) Create a work breakdown structure that provides a common framework for the overall planning 985 

and control. 986 

(1) Outline the tasks (course of action) required to be performed to achieve these goals, 987 

evaluate them and order them in terms of their importance in achieving the goals. 988 

(2) Define organizational resources necessary for carrying out the tasks. 989 

(3) Establish evaluation methods for assessing the progress of the tasks towards goal 990 

completion. 991 

(4) Identify alternate courses of action (contingency plan) in case certain goals prove to be 992 

unattainable. 993 

(5) Ensure that the work breakdown structure associated with development of architecture-994 

related systems, when applicable, is consistent with the architecture. 995 

vi) Define the management process for the architectures of interest based on the identified work 996 

breakdown structure. 997 

(1) Define the processes involved in defining and controlling what is or is not included as part of 998 

the architectures of interest. 999 

(2) Define the actions that are required to ensure that the life cycle processes of architectures of 1000 

interest are achieved on a timely basis. 1001 

(3) Establish metrics for the architecture management effort. 1002 

vii) Establish the resources necessary for performing the management process and assign 1003 

responsibility and authority to the management hierarchy. 1004 

(1) Develop the resource breakdown structure that is essential for delivering the outcomes 1005 

identified in the architecture management plan. 1006 

viii) Define management measures that allow management compliance for the architectures of 1007 

interest. 1008 

(1) Define measurement systems that can aid in measurement of architectural progress. 1009 

b) Develop the architecture management schedule in accordance with the architecture management 1010 

plan. 1011 

i) Develop a budget to create and manage the architectures of interest and incorporate checks and 1012 

balances to validate the budget. 1013 
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ii) Develop the schedule for the activities identified in the work breakdown structure and define 1014 

precise and measurable milestones. 1015 

iii) Define the organizing logic and order of the activities and resources necessary for creating and 1016 

managing the architectures of interest. 1017 

iv) Estimate the duration of each of the activities and include them as part of the schedule. 1018 

v) Optimize the overall management schedule and baseline it. 1019 

vi) Report lessons learned to the architecture governance practices in order to have these lessons 1020 

available for future programs to apply. 1021 

c) Adapt the architecture management plan according to new information. 1022 

i) Adjust management activities, schedule, directions and goals in response to new information. 1023 

ii) Prepare adaptive management actions that respond to new problems or opportunities. 1024 

iii) Apply new knowledge, insights and technologies that contribute to achieving architecture 1025 

management objectives. 1026 

iv) Ensure that the architectures associated with the enabling systems are included. 1027 

6.2.3.3 Implement the architecture management plan 1028 

a) Assign resources to all the identified roles in accordance with the sequence of tasks that needs to be 1029 

performed. 1030 

b) Setup the necessary tracking systems which can capture work performance information. 1031 

c) Perform the tasks defined in the architecture management plan to achieve the architecture 1032 

objectives. 1033 

d) Capture work performance information and use it to control architecture development. 1034 

e) Assess management measures, resource utilization, probable risks, and new opportunities and 1035 

manage changes to optimize work performance. 1036 

f) Make relevant information available to all stakeholders as outlined in the architecture management 1037 

plan. 1038 

g) Continually confirm that work performance results conform to the architecture requirements including 1039 

deviations and dispensations. 1040 

h) Set tactical directions for the architectures of interest that addresses policy decisions. 1041 

i) Establish plans for the development or revision of architectures. 1042 

6.2.3.4 Monitor and assess compliance with management direction 1043 

a) Monitor and control architecture work by tracking, reviewing, and regulating the progress to meet the 1044 

management objectives as per the architecture management plan. 1045 

i) Monitor work performance to consistently identify variances from architecture management plan. 1046 

ii) Monitor management issues and recommend preventive action in anticipation of possible 1047 

problems. 1048 

iii) Monitor management plan execution progress against the schedule estimates. 1049 

iv) Monitor health of the architecture (using the identified management measures) and identify any 1050 

areas that require additional attention. 1051 

v) Monitor the status of the architecture scope and manage changes to the scope baseline. 1052 

vi) Monitor the status of the architecture schedule and manage changes to the schedule baseline. 1053 

b) Assess actual outcomes to planned targets and make corrective actions when necessary. 1054 

i) Compare actual performance with planned performance and take corrective action to yield 1055 

desired performance. 1056 

c) Collect and communicate performance information to all relevant stakeholders at periodic intervals. 1057 

i) Maintain accurate timely information concerning the architecture. 1058 

ii) At periodic intervals check to see if the architecture management objectives are being reached. 1059 

iii) Provide forecasts to update current schedule information. 1060 

d) Define quality assurance actions and audits that confirm execution of the architecture management 1061 

plans. 1062 

6.2.3.5 Close and prepare for the management plan change  1063 

a) Close execution of the architecture management plan. 1064 
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b) Review all information to assert that the architecture work is complete and that the architecture 1065 

objectives have been met. 1066 

c) Monitor and assess metrics for the architecture management effort. 1067 

d) Check compliance with regulations and standards that affect the architectures of interest. 1068 

e) Establish procedures to investigate and document the various reasons for management actions 1069 

taken as part of architecture management. 1070 

f) Record lessons learnt and communicate to all relevant stakeholders. 1071 

i) Contribute to best practices for architecture management. 1072 

ii) Scrutinize effectiveness of management philosophies that was adopted in order to address the 1073 

architecture management problem. 1074 

g) Identify changes to be made to the architecture management plan. 1075 

h) Select the changes to be made in the next iteration of the architecture management plan. 1076 

i) Incorporate the changes into the architecture management plan 1077 

6.2.4 Work products 1078 

Architecture management plans shall be compliant with ISO ???. 1079 

Architecture management plans shall be stored in the organization-designated architecture repository. 1080 

Architecture management directives and guidance shall be compliant with ISO ???. 1081 

Architecture management directives and guidance shall be stored in the organization-designated architecture 1082 

repository. 1083 

Execution plans and status provided to architecture management shall be stored in the organization-1084 

designated architecture repository. 1085 

6.3 Architecture conceptualisation process 1086 

6.3.1 Purpose 1087 

The purpose of the Architecture Conceptualisation process is to generate architecture alternatives, to select 1088 

one or more alternatives that address stakeholder concerns and meet relevant requirements, and to express 1089 

them in a set of consistent views. 1090 

6.3.2 Outcomes 1091 

An implementation of the Architecture Conceptualisation process shall achieve the following outcomes: 1092 

a) Key stakeholder concerns have been addressed by the architecture. 1093 

b) Expressions of the architecture’s key concepts and properties are captured in a form suitable for use 1094 

by others. 1095 

c) Architecture principles and objectives are clearly expressed and understandable by relevant parties. 1096 

6.3.3 Activities and tasks 1097 

The organization or project shall implement the following activities and tasks in accordance with applicable 1098 

organization policies and procedures with respect to the Architecture Conceptualisation process. 1099 

6.3.3.1 Prepare for architecture conceptualisation 1100 

a) Identify the potential problem area(s) that can be addressed by an architecture. 1101 

b) Define the expected purpose, scope, objectives, and level of detail of the architecture 1102 
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conceptualisation effort. 1103 

c) Define an architecture conceptualisation strategy that is consistent with the architecture governance 1104 

and management directives and guidance and is consistent with the purpose, scope and objectives. 1105 

d) Select or develop the requisite architecture conceptualisation methods and tools. 1106 

e) Plan the architecture conceptualisation effort. 1107 

f) Establish metrics for the architecture conceptualisation effort. 1108 

g) Collect the data and information needed for the architecture conceptualisation effort. 1109 

h) Obtain access to enablers needed for the architecture conceptualisation effort. 1110 

NOTE The enablers will usually be obtained from the Architecture Enablement process. When 1111 

enablers are obtained from elsewhere, these can become candidate enablers for use by other 1112 

projects through the Architecture Enablement process.  1113 

6.3.3.2 Manage architecture conceptualisation activities 1114 

a) Report architecture conceptualisation activity plans and status. 1115 

b) Monitor and assess whether architecture governance directives and guidance are being followed. 1116 

c) Monitor and assess whether architecture management directives and guidance are being followed. 1117 

d) Monitor and assess metrics for the architecture conceptualisation effort. 1118 

e) Identify and assess risks and opportunities associated with the architecture conceptualisation effort. 1119 

f) Maintain traceability of architecture conceptualisation results to the source material used during the 1120 

process. 1121 

g) Ensure personnel are trained in the use of identified techniques, methods and tools. 1122 

h) Ensure that relevant technical, project and organizational processes are properly using architecture 1123 

conceptualisation products. 1124 

NOTE  See section 7.1 for interactions with system life cycle processes. 1125 

i) Ensure that relevant enterprise processes are properly using architecture conceptualisation products. 1126 

NOTE  See section 7.2 for interactions with enterprise life cycle processes. 1127 

6.3.3.3 Analyze problematic situation(s) 1128 

a) Identify current and projected problematic situation(s). 1129 

b) Identify relevant aspects of the problematic situation(s). 1130 

c) Identify strengths, weaknesses, opportunities and threats for the current and projected problematic 1131 

situations. 1132 

d) Identify problems or difficulties in the current and projected problematic situation(s). 1133 

e) Identify corresponding stakeholders and their concerns. 1134 

f) Understand how the problems or difficulties affect different stakeholders and their priorities in 1135 

addressing them. 1136 

g) Understand complexities of each problem or difficulty, its cause and effect, and how it is being 1137 

addressed currently. 1138 

h) Determine bounding conditions, root causes, and relevant scenarios for each identified problem or 1139 

difficulty. 1140 

i) Identify relevant assumptions, alterables, constraints, conditions and challenges. 1141 

j) Develop a problem tree showing the cause and effect relationships for the identified problem(s) or 1142 

difficulties. 1143 

k) Formulate a clear statement of the problem(s). 1144 

6.3.3.4 Synthesize potential solution(s) 1145 

a) Develop an objective tree by reformulating the elements in the problem tree as conditions and 1146 

objectives to be achieved. 1147 

b) Identify intervention means that can achieve the objectives and serve as potential solution(s). 1148 

c) Review the resulting means-ends relationships to assure the completeness of the potential 1149 

solution(s). 1150 

d) Formulate purpose statement(s) for each potential solution. 1151 

e) Identify needs, wants and expectations for each potential solution. 1152 

f) Identify relevant critical success factors and key performance indicators. 1153 
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g) Understand stakeholders’ value creation context and formulate value propositions for each potential 1154 

solution. 1155 

h) Identify strengths, weaknesses, opportunities and threats for each potential solution. 1156 

i) Identify and characterize risks for each potential solution. 1157 

ii) Identify assumptions with respect to each potential solution. 1158 

iii) Identify additional problems that might be caused by each potential solution. 1159 

i) Harmonize elements of each potential solution to ensure that it can be realized in a coherent and 1160 

cohesive manner. 1161 

j) Determine gaps or shortfalls of current or planned solutions in addressing the problem. 1162 

k) Formulate a roadmap to address these gaps or shortfalls. 1163 

6.3.3.5 Formulate potential architecture(s) 1164 

a) Establish and document the desired functional and non-functional characteristics based on the 1165 

potential solution(s). 1166 

b) Devise structural, behavioral and organizational constructs that support the desired functional and 1167 

non-functional characteristics. 1168 

c) Identify key characteristics that provide insight into the architecture and use it to define the context 1169 

and scope of the architecture. 1170 

d) Formulate principles, guidelines, protocols and standards for this architecture. 1171 

e) Divide and allocate the characteristics into components and processes that they need to support. 1172 

f) Identify the processes and activities that are arranged in a specific order which when activated 1173 

achieves the identified characteristics. 1174 

g) Identify rules governing the components, their composition, interaction, and interdependence that 1175 

ensures that the architecture provides or enables the desired characteristics. 1176 

h) Validate that the architecture provides the desired characteristics or enables them to be realizable. 1177 

i) Identify issues and areas for improvement in the architecture(s). 1178 

6.3.3.6 Express architecture concepts and properties 1179 

a) Define the purpose, scope, breadth and depth for the architecture expression. 1180 

b) Specify the form of expression for the architecture suitable for its intended users for this stage of 1181 

development. 1182 

c) Document architecture decisions and architectural characteristics in the specified form. 1183 

d) Document key architectural concepts, properties of interest, rationales, conditions, constraints, and 1184 

assumptions in the specified form. 1185 

e) Document architectural guidelines, principles, protocols, and standards in the specified form. 1186 

f) Document components, their composition, interdependence, and their interactions in the specified 1187 

form. 1188 

g) Document identified processes, activities, and tasks that aid in characteristics achievement. 1189 

h) Develop architecture description consisting of relevant viewpoints, views, models, model 1190 

correspondences and express them in the specified form. 1191 

NOTE This activity could use the results of the Architecture Elaboration process when appropriate. 1192 

Architecture conceptualisation only needs to describe the architecture to a degree that is suitable for its 1193 

intended users, which in many cases does not require significant elaboration. The elaboration of architecture 1194 

views, models, and descriptions will often occur later in the life cycle of the architecture after the architecture 1195 

has become more mature and the extra effort of elaboration becomes worthwhile. Or elaboration could occur 1196 

only after several architecture alternatives have been examined for their suitability and they are selected 1197 

down to one or a few alternatives for further examination and eventual use downstream in the engineering 1198 

effort. 1199 

6.3.3.7 Handoff architecture to downstream users 1200 

a) Identify users of architecture information, including relevant architecture descriptions. 1201 

b) Prepare architecture description and supporting material for use by others. 1202 
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c) Deliver architecture information to intended users. 1203 

d) Monitor use of architecture information to collect feedback on the architecture and on the form and 1204 

contents of the architecture work products. 1205 

6.3.4 Work products 1206 

Architecture descriptions should be compliant with ISO/IEC/IEEE 42010. 1207 

Architecture descriptions should be stored in the organization-designated architecture repository. 1208 

NOTE During early phases it is sometimes important to be agile and quick in conceptualizing many 1209 

alternative architectures. Some of these early architecture descriptions will be little more than sketches. After 1210 

doing several quick rounds of evaluation, then there might be a smaller number of viable architectures that 1211 

are worthwhile capturing in a more complete form and storing these in the repository for later use. 1212 

6.4 Architecture evaluation process 1213 

6.4.1 Purpose 1214 

The purpose of the Architecture Evaluation process is to determine the degree to which the architecture 1215 

meets architecture objectives and addresses stakeholder concerns.  1216 

NOTE The process activities are based on the concepts and principles specified in the ISO/IEC 42030 1217 

standard on architecture evaluation.  1218 

EDITORIAL NOTE: The 42030 standard is expected to be released in late 2015. 1219 

6.4.2 Outcomes 1220 

An implementation of the Architecture Evaluation process shall achieve the following outcomes: 1221 

a) Value of the architecture(s) to relevant stakeholders is (are) understood. 1222 

b) The basis for evaluation findings and recommendations are clearly communicated and understood by 1223 

the relevant decision makers and key stakeholders. 1224 

c) Relationship between stakeholder concerns and evaluation findings and recommendations is well 1225 

established. 1226 

d) The costs, risks, and tradeoffs associated with implementing the architecture(s) is (are) understood 1227 

and well founded. 1228 

6.4.3 Activities and tasks 1229 

The organization or project shall implement the following activities and tasks in accordance with applicable 1230 

organization policies and procedures with respect to the Architecture Evaluation process. 1231 

NOTE  This clause gives the requirements on architecture evaluation activities while ISO/IEC 42030 1232 

provides the requirements on architecture evaluation elements. 1233 

6.4.3.1 Prepare for architecture evaluation 1234 

a) Identify the potential decision(s) that can be addressed by the architecture evaluation effort. 1235 

b) Define the expected purpose, scope, objectives, and level of detail of the architecture evaluation 1236 

effort. 1237 

c) Define an architecture evaluation strategy that is consistent with the architecture governance and 1238 

management directives and guidance and is consistent with the purpose, scope and objectives. 1239 

d) Select or develop the requisite architecture evaluation methods and tools. 1240 
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e) Plan the architecture evaluation effort. 1241 

f) Establish metrics for the architecture evaluation effort. 1242 

g) Collect the data and information needed for the architecture evaluation effort. 1243 

h) Obtain access to enablers needed for the architecture evaluation effort. 1244 

NOTE The enablers will usually be obtained from the Architecture Enablement process. When 1245 

enablers are obtained from elsewhere, these can become candidate enablers for use by other 1246 

projects through the Architecture Enablement process.  1247 

i) Review stated purpose, scope and objectives with the sponsor, architect and other interested parties. 1248 

j) Develop a work plan for the evaluation activity in accordance with ISO/IEC 42030. 1249 

6.4.3.2 Manage architecture evaluation activities 1250 

a) Report architecture evaluation activity plans and status. 1251 

b) Monitor and assess whether architecture governance directives and guidance are being followed. 1252 

c) Monitor and assess whether architecture management directives and guidance are being followed. 1253 

d) Monitor and assess metrics for the architecture evaluation effort. 1254 

e) Identify and assess risks and opportunities associated with the architecture evaluation effort. 1255 

f) Maintain traceability of architecture evaluation results to the source material used during the process. 1256 

g) Ensure personnel are trained in the use of identified techniques, methods and tools. 1257 

h) Ensure that relevant technical, project and organizational processes are properly using architecture 1258 

evaluation products. 1259 

NOTE  See section 7.1 for interactions with system life cycle processes. 1260 

i) Ensure that relevant enterprise processes are properly using architecture evaluation products. 1261 

NOTE  See section 7.2 for interactions with enterprise life cycle processes. 1262 

6.4.3.3 Determine evaluation criteria 1263 

NOTE 1   The evaluation criteria consist of both the value assessment criteria and the architecture 1264 

analysis criteria. 1265 

NOTE 2   The evaluation objectives might or might not be related to the objectives used in generation of 1266 

the architecture(s); but in any case the generation objectives need to be examined to determine to what 1267 

extent they apply to this evaluation. 1268 

a) Identify relevant stakeholders and their concerns for the architecture(s) being evaluated. 1269 

b) Define value assessment criteria that contribute to key success factors, key indicators, and decisions 1270 

that need to be made. 1271 

c) Define architecture analysis criteria that support the value assessment criteria. 1272 

d) Determine value assessment and architecture analysis criteria structure and relationships. 1273 

e) Determine relationship between value assessment and architecture analysis criteria and elements of 1274 

value or utility (e.g. value function, utility curve). 1275 

NOTE This task will determine how the two sets of criteria map to the “value curves” that 1276 

represent the figures of merit for the architecture. 1277 

f) Select or develop analysis methods that support the defined value assessment and architecture 1278 

analysis criteria 1279 

NOTE These analysis methods could be in addition to or a refinement of the evaluation methods 1280 

identified earlier. 1281 

g) Review assessment and analysis criteria and associated scales and weights (if any) with sponsor 1282 

and architect. 1283 

h) Identify sources of information for use during application of the value assessment and architecture 1284 

analysis criteria. 1285 
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NOTE Some information will come from analysis, but other information could come from other 1286 

sources, such as prior evaluation efforts, operational experience, industry databases, system 1287 

verification activities, and research activities. 1288 

6.4.3.4 Establish evaluation techniques, methods and tools  1289 

a) Define analysis scales for measuring against the analysis criteria, if appropriate. 1290 

b) Define assessment scales for measuring against the assessment criteria, if appropriate. 1291 

c) Specify weights for assessment and analysis criteria, if appropriate. 1292 

NOTE Some methods do not use weights while others depend on them to achieve more accurate 1293 

results. There are different kinds of weights, such as importance weights, swing weights, criticality 1294 

weights. The methods chosen will usually specify the kinds of weights to be used. 1295 

d) Determine where on these scales the architecture is now and identify desired point(s) for future levels 1296 

of achievement. 1297 

e) Identify relevant architecture attributes and associated measures. 1298 

f) Identify metrics to be determined from the measures. 1299 

NOTE There is overlap between measures and metrics. Both can be qualitative or quantitative, 1300 

but what distinguishes them is important. Measures are concrete, usually measure one thing, and are 1301 

quantitative in nature (e.g. I have five apples). Metrics describe a quality and require a measurement 1302 

baseline (I have five more apples than I did yesterday). Measures and metrics can be useful for 1303 

setting program priorities, allocating resources, and measuring performance. See ISO/IEC 15939 1304 

Measurement process. 1305 

g) Define relationship between measures, metrics and evaluation criteria. 1306 

h) Identify sources of information for obtaining values for these measures and metrics. 1307 

i) Identify techniques, methods and tools appropriate for these measures, metrics and evaluation 1308 

criteria. 1309 

6.4.3.5 Review evaluation-related information  1310 

a) Identify relevant information for the chosen architecture analysis methods. 1311 

NOTE  If possible, reuse existing data and results from previous evaluations of this kind, if the 1312 

information available is still valid. 1313 

b) Collect all relevant and necessary information, including required architecture views and models. 1314 

c) Create additional information if not readily obtainable (i.e., non-existent, inaccessible) and if its 1315 

creation is feasible within the available time without causing disruptions. 1316 

d) Examine and qualify collected artefacts in terms of completeness, correctness and consistency. 1317 

e) Develop an understanding of the architecture, the architecture quality attributes, key decisions and 1318 

system concerns. 1319 

NOTE  Quality attributes can be defined to characterize how stakeholder concerns could be 1320 

addressed. 1321 

6.4.3.6 Analyze architecture attributes and assess stakeholder satisfaction  1322 

a) Identify architecture alternatives for evaluation, if appropriate. 1323 

NOTE 1  The alternatives may come from the architecture conceptualisation or elaboration 1324 

activities. 1325 

NOTE 2  The status quo is sometimes one of the alternatives to be considered. 1326 

NOTE 3  Development of these alternatives may be outside the scope of the evaluation activity. 1327 

However, sometimes the evaluation activity determines that there is an insufficient number, variety, 1328 



ISO/IEC WD1 42020:201x(E) 

Filename:150831-42020 Architecture Processes WD1 0.8.doc 31 
© ISO/IEC 2015 – All rights reserved 

or extent of alternatives that have been predefined and the additional alternatives need to be 1329 

generated. 1330 

b) Use the assessment and analysis method(s) as specified in the evaluation work plan to assess 1331 

architecture for the identified purpose. 1332 

c) Use selected evaluation methods to determine concepts and properties of the architecture 1333 

(alternatives) with respect to the evaluation criteria. 1334 

EXAMPLE Examples of methods to determine these concepts and properties include elements 1335 

such as analysis, observation, simulation, prototyping, experimentation, inspection, audit, review, 1336 

walk-through, and expert judgment. 1337 

d) Identify and characterize trade-offs.  1338 

e) Ensure relevant mandates and imperatives are met by the architecture(s). 1339 

f) Review analysis and assessment results with the sponsor, architect and other interested parties. 1340 

6.4.3.7 Formulate findings and recommendations 1341 

a) Identify and characterize findings from the evaluation. 1342 

b) Analyse the findings. 1343 

c) Validate the findings with subject matter experts and other relevant parties. 1344 

d) Assess implications of findings. 1345 

e) Develop recommendations. 1346 

f) Review findings and recommendations with the sponsor, architect and other interested parties. 1347 

6.4.3.8 Document and communicate evaluation results 1348 

a) Identify the audience for communicating the evaluation results. 1349 

b) Select most relevant and elaborate on key findings and recommendations. 1350 

c) Develop evaluation report in accordance with ISO/IEC 42030. 1351 

d) Obtain approval for report, if appropriate. 1352 

e) Present findings and recommendations to decision makers, if relevant. 1353 

f) Present to key stakeholders and architects. 1354 

g) Capture responses from these presentations (e.g. issues, action items, risks, observations, 1355 

perspectives). 1356 

h) Redo parts of evaluation, if required or requested. 1357 

i) Update report, if necessary, based on feedback from presentations. 1358 

j) Archive report & responses received during presentations. 1359 

6.4.4 Work products 1360 

The following work products shall be compliant with ISO/IEC 42030: 1361 

a) Architecture evaluation plan,  1362 

b) Architecture evaluation report, 1363 

c) Architecture value assessment results, 1364 

d) Architecture attribute analysis results. 1365 

The following work products shall be stored in the organization-designated architecture repository: 1366 

a) Architecture evaluation plan,  1367 

b) Architecture evaluation report, 1368 

c) Architecture value assessment results, 1369 

d) Architecture attribute analysis results. 1370 



ISO/IEC WD1 42020:201x(E) 

Filename:150831-42020 Architecture Processes WD1 0.8.doc 32 
© ISO/IEC 2015 – All rights reserved 

6.5 Architecture elaboration process 1371 

NOTE  Architecture Elaboration process can be applied to current entities (to articulate and expound what 1372 

the current architecture is), to future envisaged entities (to define the architectural bases on which they are 1373 

formed), and to envisioned entities (to set architectural ‘headmarks’ against which future envisaged entities 1374 

should make progress through the inclusion of relevant features and/or the provision of evolutionary 1375 

capabilities). 1376 

6.5.1 Purpose 1377 

The purpose of the Architecture Elaboration process is to create one or more architecture descriptions in a 1378 

form that uses established notations and languages and captures this in a set of consistent views and 1379 

models. 1380 

NOTE 1 The ISO/IEC/IEEE 15288 standard specifies activities for dealing with systems that are designed 1381 

and built by projects and programs within an organization. These activities are not usually appropriate for 1382 

engineering the enterprise itself. Therefore, the Architecture Elaboration process will handle both system 1383 

architectures (in the sense used in ISO/IEC/IEEE 15288) and enterprise architectures (in the sense used in 1384 

ISO 15704). 1385 

NOTE 2 The views in an architecture description can be generated in any of the architecture processes. 1386 

However, the more complete and refined set of views are generally created in the Architecture Elaboration 1387 

process. These views created in the Architecture Elaboration process are usually composed of architecture 1388 

models that use some kind of standardized modeling language or notation. ISO/IEC/IEEE 42010 provides 1389 

requirements and guidance on how to create an architecture description. 1390 

6.5.2 Outcomes 1391 

An implementation of the Architecture Elaboration process shall achieve the following outcomes: 1392 

a) Architecture expressions are formalized using standardized or established architecture modeling 1393 

languages and notations. 1394 

b) Architecture views and models accurately capture the fundamental concepts and properties of the 1395 

architecture. 1396 

c) Alignment of the architecture with relevant requirements and design characteristics is achieved. 1397 

6.5.3 Activities and tasks 1398 

The organization or project shall implement the following activities and tasks in accordance with applicable 1399 

organization policies and procedures with respect to the Architecture Elaboration process. 1400 

6.5.3.1 Prepare for architecture elaboration 1401 

a) Identify the intended users of the architecture description to be generated by this elaboration effort. 1402 

b) Identify the potential question(s) that can be addressed by the architecture elaboration effort. 1403 

c) Define the expected purpose, scope, objectives, and level of detail of the architecture elaboration 1404 

effort. 1405 

d) Define an architecture elaboration strategy that is consistent with the architecture governance and 1406 

management directives and guidance and is consistent with the purpose, scope and objectives. 1407 

e) Select or develop the requisite architecture elaboration methods and tools. 1408 

f) Plan the architecture elaboration effort. 1409 

g) Establish metrics for the architecture elaboration effort. 1410 

h) Collect the data and information needed for the architecture elaboration effort. 1411 

i) Obtain access to enablers needed for the architecture elaboration effort. 1412 
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NOTE The enablers will usually be obtained from the Architecture Enablement process. When 1413 

enablers are obtained from elsewhere, these can become candidate enablers for use by other 1414 

projects through the Architecture Enablement process.  1415 

6.5.3.2 Manage architecture elaboration activities 1416 

a) Report architecture elaboration activity plans and status. 1417 

b) Monitor and assess whether architecture governance directives and guidance are being followed. 1418 

c) Monitor and assess whether architecture management directives and guidance are being followed. 1419 

d) Monitor and assess metrics for the architecture elaboration effort. 1420 

e) Identify and assess risks and opportunities associated with the architecture elaboration effort. 1421 

f) Maintain traceability of architecture elaboration results to the source material used during the 1422 

process. 1423 

g) Organize, assess and control evolution of the architecture models and views. 1424 

h) Ensure the architecture description is maintained. 1425 

i) Provide key information items that have been selected for baselines. 1426 

j) Ensure personnel are trained in the use of identified techniques, methods and tools. 1427 

k) Ensure that relevant technical, project and organizational processes are properly using architecture 1428 

elaboration products. 1429 

NOTE  See section 7.1 for interactions with system life cycle processes. 1430 

l) Ensure that relevant enterprise processes are properly using architecture elaboration products. 1431 

NOTE  See section 7.2 for interactions with enterprise life cycle processes. 1432 

6.5.3.3 Develop architecture viewpoints 1433 

a) Select, adapt, or develop viewpoints and model kinds based on stakeholder concerns. 1434 

NOTE ISO/IEC/IEEE 42010 can be used to assist in developing viewpoints. 1435 

b) Establish or identify potential architecture framework(s) to be used in developing models and views. 1436 

c) Capture rationale for selection of framework(s), viewpoints and model types. 1437 

d) Define purpose and scope of each model and view to be developed. 1438 

e) Select or develop supporting modeling methods and tools. 1439 

6.5.3.4 Develop models and views of the architecture(s) 1440 

a) Define the architectural context and boundaries in terms of interfaces and interactions with external 1441 

entities. 1442 

b) Identify architectural entities and relationships between entities that address key stakeholder 1443 

concerns and address architecture objectives. 1444 

NOTE Entities in the architecture are things that exist as particular and discrete units. They are 1445 

neither necessarily tangible objects nor visible items. Examples of architecture entities includes such 1446 

things as organizations, facilities, activities, roles, personnel, techniques, processes, policies, rules, 1447 

principles, objectives, capabilities, nodes, links, system elements, interfaces, data elements, layers, 1448 

protocols, hardware items, software items, etc. 1449 

c) Allocate relevant concepts, properties, characteristics, behaviors, functions, features, or constraints 1450 

to architectural entities and relationships. 1451 

d) Select, adapt, or develop models of the architecture. 1452 

e) Compose views from the models in accordance with identified viewpoints to express how the 1453 

architecture addresses stakeholder concerns and architecture objectives, and meets stakeholder and 1454 

system requirements. 1455 

f) Harmonize the architecture models and views with each other. 1456 

g) Generate or modify the architecture description based on relevant models and views.  1457 

6.5.3.5 Relate the architecture to design 1458 

a) Identify design elements that relate to architectural entities and the nature of these relationships. 1459 

b) Define the interfaces and interactions between the design elements and with external entities. 1460 

c) Partition, align and allocate requirements to architectural entities and design elements. 1461 
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d) Map design elements and architectural entities to design characteristics. 1462 

e) Formalize principles for the design and evolution of the entity being architected. 1463 

6.5.3.6 Assess the architecture elaboration 1464 

a) Assess each architecture view and model against architecture elaboration objectives, purposes and 1465 

questions. 1466 

b) Assess the architecture description to determine if it meets the needs of intended users. 1467 

c) Assess the architecture description for consistency, completeness and correctness. 1468 

d) Update the architecture description to address identified gaps and shortfalls. 1469 

e) Place architecture description in the architecture repository.  1470 

f) Identify views and models that can be generalized for reuse by other projects. 1471 

6.5.4 Work products 1472 

The following work products shall be compliant with ISO/IEC/IEEE 42010: 1473 

a) Architecture viewpoints,  1474 

b) Architecture views, 1475 

c) Architecture models, 1476 

d) Architecture descriptions. 1477 

The following work products shall be stored in the organization-designated architecture repository: 1478 

a) Architecture viewpoints,  1479 

b) Architecture views, 1480 

c) Architecture models, 1481 

d) Architecture descriptions. 1482 

6.6 Architecture enablement process 1483 

6.6.1 Purpose 1484 

The purpose of the Architecture Enablement process is to ensure that the supporting capabilities needed to 1485 

perform the architecture activities in the other architecture processes are available when and where 1486 

necessary.  This could involve the acquisition or development of enabling tools and methods, frameworks and 1487 

templates, reference architectures and process documentation, methodologies and modelling languages. 1488 

This process also provides the necessary training on how to use these supporting capabilities.  1489 

This process also develops and maintains key support capabilities such as the architecture repository, 1490 

reference architectures, modelling tool licensing and certification, process documentation, configuration 1491 

management, etc.  1492 

Architecture frameworks and viewpoints are often key enablers for development of architecture descriptions. 1493 

Refer to ISO/IEC/IEEE 42010 for requirements and guidance on developing architecture descriptions, 1494 

architecture viewpoints, and architecture frameworks. 1495 

Architecture Enablement process activities provide services, means and data to sustain the other architecture 1496 

processes. 1497 

6.6.2 Outcomes 1498 

An implementation of the Architecture Enablement process shall achieve the following outcomes: 1499 

a) A set of tools, methods and processes to enable architecting. 1500 

b) A set of enablers that facilitate architecting. 1501 
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c) Information and information flows for architecture enablement. 1502 

6.6.3 Activities and tasks 1503 

The organization or project shall implement the following activities and tasks in accordance with applicable 1504 

organization policies and procedures with respect to the Architecture Enablement process. 1505 

6.6.3.1 Prepare for architecture enablement 1506 

a) Identify the potential problem areas that need to be addressed by architecture enablement. 1507 

b) Define the scope and objectives of the architecture enablement capabilities. 1508 

c) Define an architecture enablement strategy that is consistent with the architecture governance and 1509 

management directives and guidance. 1510 

d) Identify the potential enablement needs and opportunities for individual architectures, architecture 1511 

alternatives, and portfolios of architectures. 1512 

e) Define the level of details of the architecture enablement effort. 1513 

f) Identify, the requisite architecture enablement methods and tools. 1514 

g) Plan the architecture enablement effort. 1515 

h) Establish metrics for the architecture enablement effort. 1516 

i) Collect the data and information and obtain access to enablers needed for the architecture 1517 

enablement effort. 1518 

6.6.3.2 Manage architecture enablement activities 1519 

. 1520 

a) Report architecture enablement activity plans and status. 1521 

b) Monitor and assess whether architecture governance directives and guidance for architecture 1522 

enablement are being followed. 1523 

c) Monitor and assess whether architecture management directives and guidance for architecture 1524 

enablement are being followed. 1525 

d) Monitor and assess metrics for the architecture enablement effort. 1526 

e) Identify the enablement issues arising from changes to architecture. 1527 

NOTE For example, moving from a functional-based to a service-oriented approach can lead to 1528 

significant change in the architecture enablement items. 1529 

f) Direct the evolution of enablement capabilities. 1530 

g) Identify and assess risks and opportunities associated with the architecture enablement effort. 1531 

h) Ensure architecture enablers are utilized properly. 1532 

i) Ensure enterprise processes are properly using architecture enablement capabilities. 1533 

j) Establish and maintain a catalog of the enablers that can be used for other architecture processes. 1534 

k) Develop necessary control and communication plans for architecture enablement. 1535 

6.6.3.3 Identify necessary architecture enablers 1536 

a) Define the requirements for capturing, communicating and sharing information about architecture. 1537 

b) Identify assets, competencies and capabilities that can be leveraged for driving the architectures 1538 

vision, strategy, goals and objectives. 1539 

c) Identify roles and responsibilities of people who would facilitate architecture enablement. 1540 

d) Identify areas of improvement and additional training to be provided in order to drive the architecture 1541 

vision, strategy, goals and objectives. 1542 

e) Identify services, activities, events and controls that can be applied for architecture enablement. 1543 

NOTE Events are milestones, reviews, audits, key decision points, quality gates, etc. Controls are 1544 

checklist, entry criteria, exit criteria, decision trees, etc. 1545 

f) Identify information and information flows that can be used for architecture enablement. 1546 

. 1547 

6.6.3.4 Develop necessary architecture enablers 1548 

a) Select or develop the appropriate organizational resources, assets, activities and services for 1549 
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provision of architecture enablement. 1550 

b) Select or develop the infrastructure, tools and methods for architecture enablement. 1551 

NOTE Architecture frameworks and viewpoints are often key enablers for development of 1552 

architecture descriptions. Refer to ISO/IEC/IEEE 42010 for requirements and guidance on developing 1553 

architecture descriptions, architecture viewpoints, and architecture frameworks. 1554 

c) Select or develop information structures and information flows necessary for architecture 1555 

enablement. 1556 

d) Select or develop assets, competencies and capabilities that can be leveraged for driving the 1557 

architectures vision, strategy, goals and objectives. 1558 

e) Select or develop roles and responsibilities of people who would facilitate architecture enablement. 1559 

f) Select or develop areas of improvement and additional training to be provided in order to drive the 1560 

architecture vision, strategy, goals and objectives. 1561 

g) Select or develop services, activities, events and controls that can be applied for architecture 1562 

enablement. 1563 

NOTE Events are milestones, reviews, audits, key decision points, quality gates, Etc. Controls are 1564 

checklist, entry criteria, exit criteria, decision trees, Etc. 1565 

6.6.3.5 Deploy capabilities for architecture enablement 1566 

a) Align activities, services, resources, assets and information cohesively for provision of effective 1567 

architecture enablement. 1568 

b) Deploy the appropriate organizational resources, assets, activities and services for provision of 1569 

architecture enablement. 1570 

c) Deploy the infrastructure, tools and methods for architecture enablement. 1571 

d) Deploy information structures and information flows necessary for architecture enablement. 1572 

e) Ensure that the right information reaches the right role players at the right time and place. 1573 

f) Understand the architecture dynamics and deploy appropriate capabilities for architecture 1574 

enablement.  1575 

g) Understand gaps in enablement that caused issues in the past and look at ways and means of 1576 

addressing these gaps. 1577 

. 1578 

6.6.4 Work products 1579 

Architecture frameworks shall be compliant with ISO/IEC/IEEE 42010. 1580 

Architecture frameworks shall be stored in the organization-designated architecture repository. 1581 

Architecture viewpoints shall be compliant with ISO/IEC/IEEE 42010. 1582 

Architecture viewpoints shall be stored in the organization-designated architecture repository. 1583 

Architecture data-based enablers shall be stored in the organization-designated architecture repository. 1584 

Architecture non-data-based enablers shall be registered in the organization-designated architecture 1585 

repository. 1586 

1587 
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7 External interactions 1588 

7.1 Relationship with system life cycle processes 1589 

The following table describes how architecture should be used during each stage of a system life cycle. For 1590 

this description the stages are those described in the INCOSE SE Handbook and ISO 24748-1, figure 6: 1591 

Stages Architecture usage 

Concept Selling the program, procurement of funding, discovery of needs with stakeholders,  

Development Requirements definition, system analysis, system design, etc. 

Production Problem resolution, production planning, integration planning 

Utilisation Operational planning, training of users, logistics planning, defect resolution 

Support Problem resolution, anomaly investigation, evolution planning 

Retirement Reuse planning, decommissioning decision, repurposing analysis 
Figure 3 : Architecture use along a system life cycle 1592 

The architecture processes will interact with the following system life cycle processes (specified in 1593 

ISO/IEC/IEEE 15288): 1594 

- Agreement processes 1595 

- Organizational project-enabling processes 1596 

- Technical management processes 1597 

- Technical processes 1598 

The links are identified in three cases: 1599 

- When system life cycle processes provide information to architecture-related processes. For example, 1600 

the validation process might identify interfaces required for validation and fulfilment of constraints 1601 

related to the architecture.  1602 

- When architecture processes provide information to a system life-cycle process. For example, the 1603 

architecture definition process might provide a validated architecture description package to the 1604 

design definition process.  1605 

- When the architecture process is implemented inside a particular system life cycle process. 1606 

 Annex B specifies how system life cycle processes in ISO/IEC/IEEE 15288 should use architecture-related 1607 

information. Annex B also specifies how architecture processes should use information items from 15288 1608 

processes. 1609 
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7.2 Relationship with enterprise processes 1610 

The following table describes how architecture should be used during each stage or phase of life cycle of an 1611 

enterprise or any of its entities. For this description the stages are those described in the figure A.2 – GERA 1612 

life-cycle phases for any enterprise or entity of the ISO 15704: 1613 

Stages Architecture usage 

Identification Selling the venture, procurement of funding,  

Concept Discovery of needs with stakeholders, identification of the enterprise assets. 
NOTE Architecture may be used to structure or restructure the enterprise itself e.g. 
conceptualisation. 

Requirements Finding and definition of the true-requirements, identification of the enterprise projects 

Design Enterprise analysis, preliminary and detailed design, definition of the enterprise 
projects 

Implementation Problem resolution, production planning, integration planning, set up of the enterprise 
projects 

Operation Operational planning, training, logistics planning, monitoring of the enterprise 
projects, anomaly investigation, problem resolution, evolution planning 

Decommissioning Reuse planning, decommissioning decision, repurposing analysis 
Figure 4 : Architecture use along an enterprise life cycle 1614 

The architecture processes will interact with the enterprise engineering process (specified in ISO 15704 A.3.2 1615 

– Enterprise engineering methodologies), taking into account aspects like: 1616 

- Human factors 1617 

- Project management 1618 

- Economic, financial and commercial considerations. 1619 

The links are identified in three cases: 1620 

- When enterprise life cycle processes provide information to architecture-related processes. For 1621 

example, when the enterprise strategy impacts the architecture governance activities.  1622 

- When architecture processes provide information to the enterprise life cycle process. For example, 1623 

the architecture definition process updates the vision of the asset management of the enterprise.  1624 

- When the architecture process is implemented inside a particular enterprise life cycle process. For 1625 

example, when the architecture definition activities are perform to elaborate an enterprise 1626 

architecture aiming to structure the enterprise itself and its projects. 1627 

1628 
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8 Architecture-related work products  1629 

NOTE The following are requirements that generally apply to all architecture process-generated work 1630 

products. Requirements on work products for a particular process are specified in the clause for that process. 1631 

Architecture work products shall conform to organization-specific templates, where applicable. 1632 

Architecture work product templates shall be retained in the organization-designated architecture repository. 1633 

Finished architecture work products shall be stored in the organization-designated architecture repository. 1634 

 1635 
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Annex A  (normative) Tailoring process 1636 

NOTE This annex is an adaptation of annex A in ISO/IEC/IEEE 15288.  1637 

A.1 Introduction 1638 

This Annex provides requirements for the tailoring of this International Standard. 1639 

NOTE 1   Tailoring is not a requirement for conformance to the standard. In fact, tailoring is not permitted 1640 

if a claim of "full conformance" is to be made. If a claim of "tailored conformance" is made, then this process 1641 

is applied to perform the tailoring. 1642 

NOTE 2   Additional guidance for tailoring can be found in the ISO/IEC/IEEE TR 24748 guides, on the 1643 

application of life cycle processes. 1644 

A.2 Tailoring process steps 1645 

A.2.1 Purpose 1646 

The purpose of the Tailoring process is to adapt the processes of this International Standard to satisfy 1647 

particular circumstances or factors that: 1648 

1) Surround an organization that is employing this International Standard in an agreement; 1649 

2) Influence a project that is required to meet an agreement in which this International Standard is 1650 

referenced; 1651 

3) Reflect the needs of an organization in order to supply products or services. 1652 

A.2.2 Outcomes 1653 

As a result of the successful implementation of the tailoring process: 1654 

1) Modified or new life cycle processes are defined to achieve the purposes and outcomes of a life cycle 1655 

model. 1656 

A.2.3 Activities and tasks 1657 

If this International Standard is tailored, then the organization or project shall implement the following tasks in 1658 

accordance with applicable policies and procedures with respect to the Tailoring process, as required. 1659 

1) Identify and record the circumstances that influence tailoring. These influences include, but are not 1660 

limited to: 1661 

a) stability of, and variety in, operational environments; 1662 

b) risks, commercial or performance, to the concern of interested parties; 1663 

c) novelty, size and complexity; 1664 

d) starting date and duration of utilization; 1665 

e) integrity issues such as safety, security, privacy, usability, availability; 1666 

f) emerging technology opportunities; 1667 

g) profile of budget and organizational resources available; 1668 

h) availability of the services of enabling systems; 1669 

i) roles, responsibilities, accountabilities and authorities in the overall life cycle of the system; 1670 

j) the need to conform to other standards. 1671 
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2) In the case of properties critical to the system, take due account of the life cycle structures recommended 1672 

or mandated by standards relevant to the dimension of the criticality. 1673 

3) Obtain input from parties affected by the tailoring decisions. This includes, but may not be limited to: 1674 

a) the system stakeholders; 1675 

b) the interested parties to an agreement made by the organization; 1676 

c) the contributing organizational functions. 1677 

4) Make tailoring decisions in accordance with the decision management process to achieve the purposes 1678 

and outcomes of the selected life cycle model. 1679 

NOTE 1  Organizations establish standard life cycle models as a part of the Life Cycle Model 1680 

management process. It is sometimes appropriate for an organization to tailor processes of this 1681 

International Standard in order to achieve the purposes and outcomes of the stages of a life cycle model 1682 

to be established. 1683 

NOTE 2  Projects select an organizationally-established life cycle model for the project as a part of the 1684 

Project Planning process. It is sometimes appropriate to tailor organizationally adopted processes to 1685 

achieve the purposes and outcomes of the stages of the selected life cycle model. 1686 

NOTE 3  In cases where projects are directly applying this International Standard, it is sometimes 1687 

appropriate to tailor processes of this International Standard in order to achieve the purposes and 1688 

outcomes of the stages of a suitable life cycle model. 1689 

5) Select the life cycle processes that require tailoring and delete selected outcomes, activities, or tasks. 1690 

NOTE 1  Irrespective of tailoring, organizations and projects are always permitted to implement 1691 

processes that achieve additional outcomes or implement additional activities and tasks beyond those 1692 

required for conformance to this standard. 1693 

NOTE 2  An organization or project sometimes encounter a situation where there is the desire to modify 1694 

a provision of this International Standard. Modification is to be avoided because of unanticipated 1695 

consequences on other processes, outcomes, activities or tasks. If necessary, modification is performed 1696 

by deleting the provision (making the appropriate claim of tailored conformance) and, with careful 1697 

consideration of consequences, implementing a process that achieves additional outcomes or performs 1698 

additional activities and tasks beyond those of the tailored standard. 1699 
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Annex B (normative) Interactions with system life cycle processes 1700 

 1701 

System life cycle processes in ISO/IEC/IEEE 15288 should use architecture-related information as specified 1702 

in Table 2. 1703 

Table 2: Uses of architecture by 15288 processes 1704 

15288 
Clause 

System Life Cycle 
Process 

Uses of Architecture by this Process 

6.1 Agreement processes  
6.1.1 Acquisition   Basis of supplier evaluation 
6.1.2 Supply   Basis of solution to be supplied 
6.2 Organizational project-enabling processes 
6.2.1 Life cycle model 

management  
Identification of systems and system elements, system transition points 

6.2.2 Infrastructure 
management  

Identification of infrastructure needed by systems 

6.2.3 Portfolio 
management  

Identification of systems and system elements, system transition points, 
system inter-dependencies 

6.2.4 Human resource 
management  

Determination of necessary knowledge, skills and expertise 

6.2.5 Quality management  Identification of systems and system elements 
6.2.6 Knowledge 

management  
Identification of architecture features to be used for tagging information 
items in knowledge repository, management of architectures and 
architecture information 

6.3 Technical management processes  
6.3.1 Project planning  Identification of systems and system elements, system transition points, 

system attributes and measure, system inter-dependencies 
6.3.2 Project assessment 

and control  
Identification of systems and system elements, system transition points, 
system attributes and measures 

6.3.3 Decision 
management  

Architecture evaluation recommendations. Identification of systems and 
system elements, system transition points, system attributes and 
measures. 

6.3.4 Risk management  Identification of systems and system elements, system transition points, 
system attributes and measures, system inter-dependencies 

6.3.5 Configuration 
management  

Identification of systems and system elements, system interfaces, system 
configurations and options 

6.3.6 Information 
management  

Identification of architecture features to be used for tagging information 
items to be managed 

6.3.7 Measurement  Identification of systems and system elements, system transition points, 
system attributes and measures 

6.3.8 Quality assurance  Identification of systems and system elements, system transition points, 
system attributes and measures 

6.4 Technical processes  
6.4.1 Business or mission 

analysis  
Understanding of current and planned architectures and related systems 

6.4.2 Stakeholder needs 
and requirements 
definition  

Understanding of current and planned architectures and related systems. 
Identification of architecture features and functions. 

6.4.3 System requirements 
definition  

Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 

6.4.4 Architecture Basis for definition of architecture, architecture conceptualisation, 
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15288 
Clause 

System Life Cycle 
Process 

Uses of Architecture by this Process 

definition  architecture elaboration 
6.4.5 Design definition  Basis for design of system and non-system solutions. Note: Design 

definition may employ architecture at lower levels within a system 
hierarchy, e.g., at the system element level. 

6.4.6 System analysis  Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions.  
Note: Problem analysis will occur as part of the Architecture 
Conceptualization process. 

6.4.7 Implementation  Understanding of intended use of architecture-related systems. 
6.4.8 Integration  Identification of systems and system elements, system transition points, 

system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 
Note: Integration addresses the composition of systems from their 
constituent elements and the integration of systems into their operational 
context/environment.  Such considerations are identified, conceptualised 
and elaborated by architecting.  So, architecting can be applied for this 
purpose. 

6.4.9 Verification   Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 

6.4.10 Transition  Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 

6.4.11 Validation  Identification of systems and system elements, system transition points, 
system attributes and measures. Identification of architecture features and 
functions. 

6.4.12 Operation  Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 

6.4.13 Maintenance  Identification of systems and system elements, system transition points, 
system attributes and measures. Understanding of current and planned 
architectures and related systems. Identification of architecture features 
and functions. 

6.4.14 Disposal  Identification of systems and system elements, system transition points. 
Understanding of current and planned architectures and related systems. .  

 1705 

1706 
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Architecture processes in ISO/IEC 42020 should use system life cycle-related information as specified in 1707 

Table 3. 1708 

Table 3: Information used by 42020 architecture processes 1709 

15288 
Clause 

System Life Cycle Process Information Used by Architecture Processes 

6.1 Agreement processes  
6.1.1 Acquisition   Acquisition plans, supplier evaluation criteria 
6.1.2 Supply   Proposed solution attributes 
6.2 Organizational project-enabling processes 
6.2.1 Life cycle model 

management  
Life cycle models of systems and system elements 

6.2.2 Infrastructure management  Infrastructure features, functions and services 
6.2.3 Portfolio management  Portfolio evaluation criteria, program and project dependencies 
6.2.4 Human resource 

management  
Knowledge, skills and expertise of current or planned personnel 

6.2.5 Quality management  Quality assessment criteria 
6.2.6 Knowledge management  General information from knowledge repository 
6.3 Technical management processes  
6.3.1 Project planning  Project plans 
6.3.2 Project assessment and 

control  
Project assessment data 

6.3.3 Decision management  Architecture-related decisions, decision criteria 
6.3.4 Risk management  Identification of system risks and risk mitigation plans 
6.3.5 Configuration management  Identification of configuration items. Baselined requirements and 

requirements changes (proposed and actual). 
6.3.6 Information management  General information from information repository 
6.3.7 Measurement  Measurement parameters and values 
6.3.8 Quality assurance  Quality assurance criteria 
6.4 Technical processes  
6.4.1 Business or mission analysis  Business needs, gaps and shortfalls. Mission needs, gaps and 

shortfalls. 
6.4.2 Stakeholder needs and 

requirements definition  
Identification of stakeholders and their concerns. Prioritization of 
concerns. Definition of perceived needs, gaps and shortfalls. 

6.4.3 System requirements 
definition  

Proposed and approved system requirements. Identification of 
key requirements constraints, conditions and challenges. 

6.4.4 Architecture definition  Architecture plans and roadmaps. Architecture descriptions. 
6.4.5 Design definition  Design plans and roadmaps. Design descriptions. Design 

evaluation results. 
6.4.6 System analysis  System analysis results. System analysis tools methods 

capabilities and limitations. 
6.4.7 Implementation  Implementation plans and roadmaps. Identification of key 

implementation constraints, conditions and challenges. 
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15288 
Clause 

System Life Cycle Process Information Used by Architecture Processes 

6.4.8 Integration  Integration plans and roadmaps. Identification of key integration 
constraints, conditions and challenges. 

6.4.9 Verification   Verification plans and roadmaps. Identification of key verification 
constraints, conditions and challenges. 
Note: Verification approaches may impose issues such as 
architecture controllability and observability. 

6.4.10 Transition  Transition plans and roadmaps. Identification of key transition 
constraints, conditions and challenges. 

6.4.11 Validation  Validation plans and roadmaps. Identification of key validation 
constraints, conditions and challenges. 

6.4.12 Operation  Operations plans and roadmaps. Identification of key operations 
constraints, conditions and challenges. 

6.4.13 Maintenance  Maintenance plans and roadmaps. Identification of key 
maintenance constraints, conditions and challenges. 

6.4.14 Disposal  Disposal plans and roadmaps. Identification of key disposal 
constraints, conditions and challenges. 

 1710 
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Annex C  (informative) Relationship with other standards 1711 

The following list provides standards related to architecture: 1712 

• ISO/IEC/IEEE 42010 Systems and software engineering — Architecture description. 1713 

• ISO/IEC 42030 Systems and software engineering — Architecture Evaluation. 1714 

• ISO/IEC/IEEE 15288 Systems and software engineering — System life cycle processes. 1715 

• ISO/IEC/IEEE 15289 Systems and software engineering — Content of life-cycle information products 1716 

(documentation) 1717 

• ISO/IEC/IEEE TR 24748-1 Systems and software engineering — Life cycle management.  1718 

• ISO/IEC/IEEE 12207 Systems and software engineering — Software life cycle processes. 1719 

• ISO 15704 Industrial automation systems — Requirements for enterprise-reference architectures and 1720 

methodologies. 1721 

• ISO/CEN 19439 Enterprise integration — Framework for enterprise modelling.  1722 

• ISO/IEC 38500 – Corporate governance of information technology. 1723 

•  ISO/IEC TR 38502:2014 Information technology — Governance of IT — Framework and models. 1724 

NOTE The JTC1/SC7 Architecting Guidance Study Report provides the main references about architecture 1725 

and architecting. 1726 

The following figure describes the main relationships between this International Standard and other ISO 1727 

standards related to architecture and related activities. This international standard does the following: 1728 

• Refines the Architecture Definition process of the ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 1729 

• Frames the processes of these two standards 1730 

• Refines the Enterprise Reference Architecture of the ISO 15704 and the process description 1731 

provided in the GERAM annex. 1732 

• Is considered with the enterprise principles defined by ISO 15704 1733 

• Provides the architecture context where the ISO/IEC/IEEE 42010 and ISO/IEC 42030 serve to 1734 

respectively describe Architecture Description and Architecture Evaluation. 1735 
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 1736 

Figure 5: Main relationships between ISO/IEC 42020 and other ISO standards 1737 

 1738 
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Annex D  (informative) Notes on terms and concepts 1739 

This annex complements Clause  5 with additional information about key terms and concepts used in this 1740 

standard. 1741 

D.1  Architecting scenarios and approaches 1742 

D.1.1 Architecting scenarios 1743 

An architecting scenario defines the starting point for conducting an architecting activity. It defines the 1744 

background and reasons for trying to form a system concept. While there is no complete list, there are a 1745 

number of common cases. The scenario, the approach, and the other points made here are distinct but not 1746 

independent. Arbitrary combinations will often not make practical sense, but neither does each solely depend 1747 

on the other. 1748 

Note that these scenarios are described in terms of being applied to a “system” architecture although they 1749 

can be also applied to enterprise architectures, as well as to products and services that are not otherwise 1750 

considered to be systems (e.g., software item). 1751 

• New development, (sometimes known as a “greenfield” approach) 1752 

This is the classic case where there is no prior system, the system being architected will be all new. 1753 

In the most extreme case the sponsor will desire a system delivering an unprecedented capability 1754 

implemented with a technology with limited or non-existent precedent (consider the development of 1755 

nuclear submarines in the 1950’s).  1756 

• New Product in a Product-Line 1757 

In this case there are pre-existing systems with capabilities and technology quite similar to the 1758 

desired system. The new system is intended to make a precedented extension of the pre-existing 1759 

family-of-systems. 1760 

• Legacy evolution 1761 

Here the architect has an existing system or collection of systems (the “legacy”) and is tasked to 1762 

evolve or extend that legacy. The goals may be to add capability, reduce operating cost, eliminate 1763 

obsolete technology, or something else. A key aspect is that the legacy exists and cannot be 1764 

abandoned. 1765 

• Legacy revolution 1766 

In this case the legacy exists but the sponsors intent is to radically depart from that legacy. The usual 1767 

case here is that while the legacy works there is a belief that the adoption of a radical departure 1768 

(usually a radical departure in both technical approach and concept of operations) will enable large 1769 

changes in capabilities or costs. The situation is not entirely a new development because the legacy 1770 

capability exists and the “revolutionary” system will presumably have to interface to it in some fashion, 1771 

but the deliberate intent is to abandon some large fraction of existing infrastructure. 1772 

• Incremental start 1773 

Here the sponsor wants to build something new, but the uncertainty about what will be most fit is 1774 

great. Instead of making a large-scale and irrevocable bet on the future system the intent is to make 1775 

an incremental step, to be followed by later steps that move toward a superior system. The 1776 

architecting activity much embraces the uncertainty and develop both initial steps and options for 1777 
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subsequent steps that account for known (and possibly unknown) uncertainties in user demand or 1778 

technology. 1779 

• Product-line start 1780 

This is a particular case of a new start where the intent is to build a product-line or family-of-systems 1781 

not a single system. The result should be the infrastructure used to produce an indeterminate number 1782 

of future, related systems, related by reliance on a common base of design, technology, or 1783 

production. 1784 

D.1.2 Architecting approaches   1785 

Several different approaches to architecting (i.e. conceptualisation, evaluation and elaboration) exist.  These 1786 

are categorised primarily in terms of the strategy (starting points) for forming the system architecture.  The 1787 

approach which should be adopted depends upon the complexity of the system of interest, its novelty, 1788 

realisation mechanisms, and/or the uncertainty in the stakeholder needs. 1789 

Note that a particular system architecting effort sometimes requires the use of more than one of these 1790 

approaches. 1791 

Some examples of architecting approaches include: 1792 

• Bottom-up 1793 

In bottom-up architecting the starting points are the artifacts, capabilities and/or services that are 1794 

available and/or realisable which are then composed and formed into a system architecture exhibiting 1795 

the desired (or desirable) emergent properties. 1796 

Note that in studying an existing system there is a clear distinction between producing an architecture 1797 

description document and comprehending the pre-existing architecture of the system. One may have 1798 

a clear comprehension of the architecture of the system of interest without having developed a 1799 

complete document. Conversely, one may have a comprehensive document (albeit one badly 1800 

written) and still have no clear comprehension of any organizing structure or principles of the system 1801 

(perhaps because there are no such organizing abstractions). 1802 

• Middle-out 1803 

In the middle-out approach an arbitrary level of abstraction in the system hierarchy is used as the 1804 

starting point.  Reasoning about, and architecting of, the system then progresses both upwards 1805 

(towards the goals) and downwards (towards artifacts/capabilities/services). 1806 

• Outer-in 1807 

This approach to system architecting starts at both the top (system goals) and bottom 1808 

(artifacts/capabilities/services) and works towards the middle.  It entails balancing and harmonising 1809 

desirable and achievable system properties. 1810 

• Reverse 1811 

Reverse architecting is aspect of reverse engineering for making the architectures of existing (or 1812 

designed) systems explicit.  It involves the extraction, abstraction and presentation of system 1813 

information.  The devising of “as is” architectures can be devised in this manner. Reverse architecting 1814 

may address the goals of the existing systems, their components, or both. 1815 

• Top-down 1816 
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In top-down system architecting the starting points are the system goals.  The approach proceeds 1817 

through conceptualisation to form the system architecture, stopping when appropriate levels of 1818 

definitional formality and detail have been achieved.  The devising of “to-be” architectures generally 1819 

involves some top-down architecting. 1820 

D.2 Architecting kinds and styles 1821 

D.2.1 Architecture kinds 1822 

Different kinds of architecture can be considered according to their purpose, domains of application, and 1823 

roles within the system and architecture life cycles.  System architecting may require the use (including 1824 

development and/or application) of architectures of several kinds. 1825 

NOTE Service-Oriented Architecture (SOA) is sometimes identified as an architecture kind but is more 1826 

accurately termed an architecture style.  In fact, any of the architecture kinds considered can be defined with 1827 

a service orientation. 1828 

In discussing architecture kinds it is important to keep in mind the distinction in ISO standards (especially 1829 

ISO/IEC/IEEE 42010) between architecture descriptions (as documents) and architectures (as conceptual 1830 

things).  1831 

Some commonly used architecture kinds include: 1832 

• Enterprise architecture 1833 

An enterprise architecture is the architecture of an enterprise. [INCOSE UK APP]  It has a defined 1834 

overall business objective and may include one or more participating organization. 1835 

Enterprise architecture is the organizing logic for business processes and IT infrastructure reflecting 1836 

the integration and standardization requirements of the company's operating model.  The operating 1837 

model is the desired state of business process integration and business process standardization for 1838 

delivering goods and services to customers. [MIT Center for Information Systems Research, Peter 1839 

Weill, Director, as presented at the Sixth e-Business Conference, Barcelona Spain, March 27, 2007] 1840 

• Overarching architecture 1841 

An overarching architecture provides a high-level architectural context for systems and their 1842 

associated architectures, including the interactions between these systems and any dependencies 1843 

between the architectures. It concentrates on high-level objectives at the level of capabilities, 1844 

systems of systems, or portfolios of projects and of necessity addresses such considerations at a 1845 

comparatively high level of abstraction given the breadth of coverage.   1846 

NOTE Notion of overarching architecture is described in the NATO Architecture Framework and The 1847 

Open Group Architecture Framework (TOGAF). 1848 

EXAMPLE An overarching architecture can be done for maritime surveillance of a country. This 1849 

architecture orients programs and projects which occur in this scope, focusing particular domains of 1850 

activities, like maritime search and rescue. 1851 

• Reference architecture 1852 

A reference architecture is used by a community of interest as a shared and agreed reference 1853 

system description that can be used for that community’s business purposes.  It is usually generic 1854 

and is instantiated as system architectures specific for individual business purposes.  Reference 1855 

architectures are used to (1) aid understanding of the forms of likely solutions to problems within a 1856 
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particular domain, and (2) to maximize the possible commonality in forms of solutions to similar 1857 

problems within such a domain. 1858 

NOTE Notion of reference architecture is described in many architecture frameworks, engineering 1859 

methodologies and guides.  1860 

EXAMPLE See OASIS Reference Architecture for Service Oriented Architecture 1861 

• Baseline architecture 1862 

Baseline architecture is the definition of the architecture being defined for a given point of time.  1863 

Particular cases are: 1864 

o Current architecture (or “as-is” architecture) is the definition of the architecture currently in use 1865 

o Target architecture (or “to-be” architecture) gives the expected definitive definition. 1866 

NOTE  A formal definition of target architecture is provided below. 1867 

• Target architecture 1868 

Target architecture is a description of an envisioned future state of the architecture concerning the 1869 

system of interest.   1870 

• Functional architecture 1871 

ISO 42010 compliant architecture description document will normally contain a view capturing the 1872 

functions of the system of interest (it is not a 42010 normative requirement but would almost always 1873 

be included). A functional architecture can be said to be the essential or organizing functional 1874 

structure, the way abstracted inputs are transformed into outputs by the system to achieve its mission.   1875 

• System Architecture 1876 

System architecture addresses the architecture of a system.  It can be defined for one or more 1877 

epochs according to a roadmap.  It can also be defined for different kinds of system (e.g. product line 1878 

architecture, enterprise architecture) and at different levels of functional abstraction (e.g. logical 1879 

architecture, physical architecture). 1880 

NOTE 1 System is used here to cover anything studied with a systemic approach. 1881 

NOTE 2 System architecture definition will apply the directives given by the relevant Overarching 1882 

Architecture, if any. 1883 

NOTE 3 A system architecture can be derived totally or partially from one or several reference 1884 

architectures. 1885 

NOTE 4 If the system architecture is defined for one or more epochs according to a roadmap, there 1886 

is one (or several) system baseline architecture and one system target architecture. 1887 

• Logical architecture 1888 

The logical view of an architecture in an architecture description is typically an integrated model of 1889 

both the system’s functions and retained data, where the abstraction level is chosen to be directly 1890 

relevant to users rather than implementation. The logical view of the architecture defines data as it 1891 

makes sense in the problem domain, and defers definition of how it might be represented to other 1892 
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views. So, for example, the logical view would define data and functional transformations in terms of 1893 

positions, currency amounts, or objects of user interest and not in terms of XML records or database 1894 

fields. 1895 

• Physical architecture 1896 

A physical view of the architecture description is an arrangement of system elements and physical 1897 

interfaces which provides the design solution for a product, service, or enterprise, and is intended to 1898 

satisfy logical architecture elements and system requirements.  It is defined in terms of physically 1899 

recognizable objects that compose a systems implementation and the physical interfaces among 1900 

them. It is implementable through technologies. [ISO/IEC/IEEE DIS 15288: 2014] 1901 

• Product line architecture 1902 

According to ISO-24765, a product line is: 1903 

o From the commercial viewpoint, group of products or services sharing a common, managed set 1904 

of features that satisfy specific needs of a selected market or mission. 1905 

o From the engineering viewpoint, a collection of systems that are potentially derivable from a 1906 

single domain architecture. 1907 

Architecture description of product line formalizes a set of products addressing similar problems and 1908 

exhibiting an appropriate degree of architectural and solution commonality. 1909 

• System of Systems Architecture 1910 

The architecture of a system which meets the criteria for a “system-of-systems”. Systems of systems 1911 

should be distinguished from large but monolithic systems by the independence of their components, 1912 

their evolutionary nature, emergent behaviour, and a geographic extent that limits the interaction of 1913 

their components to information exchange. [Mark Maier, “Architecting Principles for Systems-of-1914 

Systems”] 1915 

D.2.2 Architecture styles 1916 

An architecture (architectural) style is a set of principles and/or a generic pattern that provides an abstract 1917 

framework for multiple systems.   It is defined by the system architecture elements, their topological layout, 1918 

connectors and interaction mechanisms, and applicable constraints.  Architecture styles may describe 1919 

deployment patterns, structure and design issues, and communication factors.  Their use improves system 1920 

structuring and understanding (through the use of established mechanisms and vocabularies), promotes 1921 

design reuse (through the development of systems based upon proven forms of solution), and supports the 1922 

consideration of pertinent technical issues. 1923 

NOTE Architecture styles are distinct from the notion of architecting styles.  Architecting styles refer to ways 1924 

of architecting which are codified according to the architecture’s primary purpose including its degree of 1925 

influence. [See INCOSE UK APP or Wilkinson/Evans papers] 1926 

Some examples of architecture styles particularly as applicable to computer-based systems are: 1927 

• Client server 1928 

This architecture distributes data and processing physically across different types of system element.  1929 

Servers provide specific services such as printing, data management, etc.  Clients call on these 1930 

services.  Networks allow clients to access servers. 1931 
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• Component-based architecture 1932 

This style decomposes system functionality into reusable cohesive functional or logical components 1933 

that expose well-defined communication interfaces. 1934 

• Data-driven architecture 1935 

Data-driven architectures are concerned with the acquisition, manipulation and dissemination of data.  1936 

They may be considered as being composed of pipelines of filters (which perform functional 1937 

transformations of input data to produce data output) and pipes (which convey streams of data). 1938 

• Event-driven architecture 1939 

Event-driven architectures promote the production, detection, consumption of, and reaction to events, 1940 

where an event is a significant change in system state.  Event-driven systems comprise event 1941 

emitters (or agents), event consumers (or sinks), and event channels. 1942 

• Layered architecture 1943 

Layered Architectures hierarchically structure functionality as several layers of increasing abstraction 1944 

typically ranging from a problem focus at the top level to realisation considerations at the lowest level.  1945 

Interaction between layers is often restricted to adjacent layers. 1946 

• Object-oriented and Object-Request Broker (ORB) 1947 

An object is a collection of functions (called methods) and associated data.  Object-orientation is an 1948 

analysis and design paradigm based on the division of responsibilities for a system into individual 1949 

reusable and self-sufficient objects, each containing the data and the behaviour relevant to the object. 1950 

An ORB manages interactions between distributed objects.  It knows about the objects that are 1951 

requesting services and handles object communications.  The communicating objects do not need to 1952 

know the location of other objects nor do they need to know anything about their implementation. [Ian 1953 

Sommerville, “Software Engineering”, 10th edition?]  Distributed object systems may be formed from 1954 

objects from different suppliers with ORBs addressing their communication issues. 1955 

• Publish-subscribe 1956 

This is a style of information exchange in which certain system elements offer data to other system 1957 

elements through published messages.  System elements requiring such input data subscribe to the 1958 

relevant messages. 1959 

• Repository architecture 1960 

In this architecture the information exchange between system elements is physically realised through 1961 

a central data repository which can be accessed (and where appropriate, contributed to) by all 1962 

system elements. 1963 

• Service-Oriented Architecture (SOA) 1964 

SOA is an Architecture Style that supports the service-orientation paradigm by exposing (and 1965 

consuming) functionality from distributed systems as independent services in the form of stateless 1966 

functions and using contracts and messages.  SOA promotes reuse at the macro (service level) 1967 

rather than micro (e.g. object) level. 1968 
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Any of the architecture kinds described above can be defined with a service orientation.  With this 1969 

approach, services are preferred to expressed outcomes and interactions between entities (actors 1970 

and constituents of the solution), with consideration of various operational, system, applicative and 1971 

technical views. 1972 

Systems can support multiple architecture styles (heterogeneous architecture) for example to support 1973 

different architectural concerns (information centricity, process/flow-orientation) but this increases 1974 

solution complexity.  The use of a single architecture style (homogeneous architecture) may ease 1975 

design but may compromise certain required (or desired) system capabilities 1976 

D.3 Architecture motivation model 1977 

Enterprise activities, including architecture ones, will be driven by a set of motivation elements: 1978 

• Business aspiration including vision, goal, objectives and mission: these elements  1979 

• Business means including strategy, policies, rules and guidance 1980 

• Business constraints including laws, regulation and influencers 1981 

• Existing and expected business assets including products, tools and people 1982 

EXAMPLE   An example of an architecture motivation model is the OMG Business Motivation Model. 1983 

These motivation elements form a dashboard for the architecture activities: 1984 

• Aspiration elements are elaborated and used by governance 1985 

• Means are drivers for management 1986 

• Constraints and assets have to be considered for any process 1987 

Criteria are derived from the dashboard for analysis and assessment of both architectures and architectures 1988 

activities. 1989 

D.4 Architecture quality attributes 1990 

Architecture quality attributes are the degree to which the architecture is able to deliver value to its 1991 

stakeholders. It is a set of essential and distinguishing attributes that have a pragmatic interpretation of the 1992 

architecture’s inferiority or superiority.  It is a function of: 1) Architecture process outcomes, 2) Impact of the 1993 

architecture on various stakeholders, 3) Measure of degree of achievement of stakeholder concerns, 4) 1994 

Measure of capabilities of the architecture.   1995 

Architecture quality attributes are the overall factors that affect behaviour, structure, design and experience of 1996 

architectures.  They represent areas of concern that potentially impact the spatial structure and behaviour 1997 

exhibited by the realized system.  The extent to which the architecture handles a combination of quality 1998 

attributes indicates the success of the architectural design and overall quality of the realized system.  1999 

The taxonomy for each architecture quality attribute would be: 2000 

a) Concerns: The parameters by which the attributes are measured. 2001 

b) Factors: Policies and mechanisms of the system and its environment that impacts the 2002 

stakeholder concerns. 2003 
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c) Methods: Techniques for addressing concerns and processes for realizing the quality attributes 2004 

during productions. 2005 

While conceptualizing architecture to address the architecture quality attributes, it is necessary to consider 2006 

potential impact of each of the quality attributes on other stakeholder concerns.  While trade-off analysis 2007 

techniques aid architects in prioritizing architecture quality attributes, architectural tactics describe how a 2008 

specific quality attribute can be achieved.  The importance of each architecture quality attribute depends on 2009 

the context and the stakeholders concerns for which the specific architecture is conceptualized.   2010 

Note  As an illustration of Architecture quality attributes, either the ISO 9126 or the subsequent ISO 2011 

25010 product quality attributes can be considered.  Figure below shows list of quality attributes and sub-2012 

attributes from ISO 25010. 2013 

Table  Annex D-1: Quality attributes and sub-attributes from ISO 25010 2014 

 2015 
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Annex E (informative) Architecture process-enabling resources 2016 

Examples of resources that can be used in performing the architecture processes are listed below. 2017 

• Architecture patterns: a pattern addresses a specific architecture problem, in a context, to provide a 2018 

solution with a range of trade-offs  2019 

• Architecture styles:  an idiom for organizing an architecture to achieve certain properties 2020 

• Model kinds: conventions for a type of modelling, to address specific types of concerns 2021 

[ISO/IEC/IEEE 420101] 2022 

• Architecture description languages: any form of expression for use in architecture descriptions 2023 

[ISO/IEC/IEEE 42010] 2024 

• Architecture viewpoints: work product establishing the conventions for the construction, 2025 

interpretation and use of architecture views to frame specific system concerns [ISO/IEC/IEEE 42010] 2026 

• Architecture frameworks: conventions, principles and practices for the description of architectures 2027 

established within a specific domain of application and/or community of stakeholders [ISO/IEC/IEEE 2028 

42010] 2029 

• Architecture methods: practice, technique, or procedure with rules to guide architecting 2030 

• Skills and knowledge associated to specific roles identified to perform architecture-related activities: 2031 

o The skills required by each role 2032 

o The depth of knowledge required to fulfil the role successfully 2033 

• Norms and Standards associated to the activities and the work products. 2034 

• Tools and languages sustaining the activities and allowing to formalise the work products and their 2035 

related information. 2036 

NOTE Catalogues can be used to collect homogeneous sets of metadata, resources and related information. 2037 

The repositories can be implemented with catalogues used as references for governance, management and 2038 

usage. 2039 

 2040 


