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ApxnTteKTypa KakK Koz (Architecture as Code, AaC) — 3710 noaxoa, Npn KOTOPOM
apXMUTEKTYypa NpeacTaBaeHa B BUAe AeKNapaTUBHONO MallMHOYNTAEMOrO ONUCAHNA,
pa3BMBaemMmoro, 06HOBAAEMOro 1 OTC/IEXKUBAEMOTO C MCMNO/Ib3OBAHUEM
NHCTPYMEHTOB HEMPEPbLIBHOMN MHTErpaLnMmn 1 CUCTEM KOHTPONA BEPCUM

JTa NPaKTUKaA obecneymBaeT coracoBaHHOCTb mexay NnpoekTtnpoBaHNeEmM U peanm3au,v1el‘/'|,

HENpPEpPbIBHYIO 3BONOLUIO apXUTEKTYPbI, CO34aHUE aKTYya iIbHbIX apPXUTEKTYPHbIX apTedaKToB,
aKTUBHOE y4acTUIo Pa3paboTYNKOB M 3aMHTEPECOBAHHbIX CTOPOH.
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Architecture as Code

Alessio Bucaioni*, Amleto Di Salle’ Ludovico lovino', Patrizio Pelliccione’, Franco Raimondi®
* Milardalen University (Sweden), alessio.bucaioni@mdu.se
T Gran Sasso Science Institute (ltaly), name surname @ gssi.it

Abstract—After more than thirty-five years of research and
development in software architecture, several fundamental chal-
lenges remain unsolved. First, despite the importance of having
a well-defined architecture description aligned with the system,
inconsistencies and misalignments are still prevalent. Second,
although numerous languages exist to describe architectures,
nonce have achieved widespread use or recognition as a de facto
standard. Third, while architecture is dynamic and evolving, with
architectural decisions often made by non-architect stakeholders,
there are no universally accepted methodologies to capture
emergent aspects and incorporate them into the architecture.

In this paper, we explore the emerging concept of architecture
as code. Inspired by the success of infrastructure as code, which
enables infrastructure management in a codified, automated,
and repeatable manner, architecture as code aims to bring
similar benefits to software architecture. To the best of our
knowledge, this is the first scientific paper to study this concept
in depth within the context of software architecture, providing
a comprehensive description and analysis of its characteristics.
We also investigate how architecture as code is implemented and

have more severe consequences [49]. These inconsistencies
are often discovered late in the development process [49].
Furthermore, over 70% of non-conformance issues between
architecture descriptions and source code are due to flaws in
the documentation [20)]. The problem of inconsistency between
architecture and implementation, as well as the challenge of
achieving better alignment between architecture descriptions
and 1mplementation, has been explored in the context of
architecture decay [34], architecture drift [38], and architecture
erosion [17], [38]. This 1ssue has also been recogmzed as
an anti-pattern: creating a perfect architecture for the wrong
system [31]. The problem 1s further complicated by the fact
that architecture 1s a living entity, incorporating both upfront
and emergent aspects and that some decisions are made in
collaboration with stakeholders who do not hold the tutle
of architects [45]. Researchers have proposed guidelines for
software architects to improve the consistency and usefulness



YTO He TaK C OINUCaAaHUEM APXUTEKTYPhI

Bbi30BbI Bonpockl nccnepoBaHus
1. HecooteetcTBUe RQ1 RQ2
CUCTEMBI U ee apXUTeK-
TYPHOrO ONUCAHUS v O6Hapy*uTb U v VIHCTpyMeHTbI
KNacCUPULMPOBATD Architecture as Code
onpegeneHus

v' TToctaswukn AaC

2. Hv oanH ADL He peleHnin

NOSYYUN LWUPOKOTO
pacnpocTpaHeHUs

v' O603HAUYUTb
KINroYeéeBble
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v BbISBUTb OCHOBHbIE
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3. Het metoponorum
BbISABJ1EHUSA 3HAYUMBIX
ApXUTEKTYpPH. ACMEeKTOB

Alessio Bucaioni,... Architecture as Code, ICSA 2025 ‘
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CpaBuaenue c Infrastructure as Code

NHbpacTpyKTypa Kak Kog, (Infrastructure as Code, 1aC ) — 3710 npouecc ynpaBaeHus
(managing and provisioning) pecypcamun LeHTpPoB 06paboTKM AaHHbIX C MOMOLLbIO
MaLlNHOYNTaemMbIix dannoB-onpeaeneHmm, a He KoOHGUrypmposaHmem ob6opyaoBaHUS
NoCpeACTBOM UHTEPAKTUBHbIX MHCTPYMEHTOB UM HENOCPEACTBEHHO ...

dannbl-onpeaeneHmns MoryT HaxoAMTbCA B CUCTEME KOHTPOIS BEPCUA,
a He NoAAepP*KMBATbCA BPYUHYIOo. 1na ynpaBaeHns KoHpUrypaunamm
MOTYT MCNO/Ib30BaTb CKPUNTbI NN AEKNAPATUBHbIE ONpeaenieHuns,

Ho laC yalle ncnonb3yeT AeKknapaTuBHblie Noaxoabl

Wittig, Andreas; Wittig, Michael (2016). Amazon Web Services in Action.
Manning Press. ISBN 978-1-61729-288-0
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O:xunanuda ot Architecture as Code

1. MHTerpanus IIpOeKTUPOBAHUS B IIPOIECCHI
pa3pabOTKH U pa3BepPThIBAHUS

2. ABTOMaTHUYECKOE CO3JaHUEe apXUTEKTYPHBIX
AuarpaMm 13 UCXOAHOT0 KOAA IPUJIOKEHUU
(11m BKJIIOUEHUE apXUTeKTyphI B koA, DaC)

3. KOHTpOJIb COOTBETCTBUA KO/IA APXUTEKTYPE
IIpoBepKa v Basiualivisd apXUTEKTYPhI

+

5. ABTOMaTH4ecKoOe COo3/laHue MPeACTaBIeHUN
(AuarpaMm) u3 o0Iel apXUTEKTYPHOU MOJIETH

6. Co3gaHue U OlleHKA apXUuTeKTyp Al-penieHuAamMu
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1. dopmasibHbIE A3BIKH OIIMCAHUA APXUTEKTYP

®EREPANLHOE ATEHTCTBO

(Architecture Description Language, ADL)

2. CI/ICTeMHaH I/IH}KeHepI/IH, 6a3prIOHlaHCH Ha WEMERALUKM IEEE 42010:2011

mozessax (MBSE) Crersn n s v

OMWUCAHUE APXUTEKTYPbI

3. HHTerpanusd 3anucer apXUTEKTYPHbBIX PElleHNH
(ADR) B penno3uTopuu UCXOAHOTO KOja

uuuuuuuuuuu

4. CrangapTbl OOMeHa OIIMCAHUSIMU apXUTEKTYP

(Hanpumep, ArchiMate® Model Exchange File Format) e




OrpanuyeHus ¥ Mpo0JIeMbl

1.

ApXUTEKTypa ONUCHIBAET PA3HbIE ACIIEKTHI CUCTEMBI, C PA3HBIX TOUEK
3pEeHUsA, B pa3Hble MOMEHTBI BPEMEHHU U C PA3HBIMU IEJIIMH

Pacnpocrpanenuto IaS npezainecrsoBasio nmosaiaeHue API qiisa
KOH(PUTYPUPOBaHM 000PY/IOBaHMS.

CuHXpOHM3aIM KoJla IIPUI0XKEHN 1 apXUTEKTYPHBIX OIIMCAaHUN
OCTaeTCs HEIIPOCTOM 3aJauei

NucrpymeHThl AaC He CIIPaBJIAIOTCS ¢ OOJIBIIMMHI MOJIEISIMH
OTBeThI Ha Bonpoc: “3aueMm?”.

CoBpeMeHHas apXuTeKTypa IpealpUuATHA OPUEHTHPOBaHa Ha
BBISIBJIEHHE U IJIAHUPOBAHUE N3MEHEHUU, UTO J€IaeT
BOCTPeOOBAHHBIM MOJIEIN PeajIn3allii U MUTPAITUN

IToamepskka COBMECTHOM PaOOThI




YTOo npuHECceT 0Jb3y NPAMO cerxuac

Diagmm as Code (DaC) — aTo meTogon0rusA, NPU KOTOPOW AMarpammol

NPOrPaMMHbIX CUCTEM, aPXUTEKTYP UAN MHPPACTPYKTYPHbIX KOMNOHEHTOB
reHepupyoTcs NporpaMmmamu, ¢ UCNOb30BaHMEM AEKNAPATUBHOTO UIN
MMNEPaTMBHOIO KoAa, a He CO34at0TCA BPYYHYIO B rpadunYeckmnx pesaktopax

v Ucnonb3osaHue peno3ntopues MO n nuctpymeHtos Cl/CD
v/ BepcMoOHUpOBaHMe, aBToMaTnyeckoe obHOBeHME Npu M3MeHeHl/Iﬂ‘>(
v’ dopmupoBaHuMe gmarpamm no 3anpocy, ¢ Tpedbyembim y

netannsauumm U xapakTepucTuKamm agmarpammel HacKonbKo
v/ BO3MOXHO UCMONb30BaHMe Pa3HbIX HOTALUIA U MHCTPYM XOpoLwo

BM3yanansauuu AnNarpammobl
v ABTOMaTMuecKasd NpoBepKa orpaHuyeHuii u Baanaauma |  ONMUCBIBAROT

apXUTEKTypy?

o ——e

v I'Iop,,u,emea CNOXHbIX U AUHAMUNYHECKUX ANalrPaMM
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User Authentication Flow

[ O, User ] [ 22 Authe SDKJ Q Au;:?v)::th ) Application g AP|
Optional

Al Code

Diagram Type
H D{g ‘5]3 ‘% Select Login ——>
Sequence Entity Relationship Cloud Architecture Flowchart Redirect to /authorize ——>
Redirect to login and
«— -
authorization prompt
Diagram Generation Prompt Required

untjl authentication is successful

Authenticate using login
options

Tloop O

User selects Login within application. -

AuthQ's SDK redirects user to AuthO Authorization Server (/authorize endpoint).
AuthO Authorization Server redirects user to login and authorization prompt. ¥ consent prompt

User authenticates using one of the configured login options, and may see a H [ < Show consent prompt
consent prompt listing the permissions AuthO will give to the application.
Repeat this step until authentication is successful.

AuthO Authorization Server redirects user back to application with single-use < Fedrect w:z;:mo'izaﬁo"
authorization code.

AuthO's SDK sends authorization code, application's client ID, and application's

Send authorization code, client
— ID, and credentials to >

credentials, such as client secret or Private Key JWT, to AuthO Authorization Joauth/token

Server (/oauth/token endpoint).

AuthO Authorization Server verifies authorization code, application's client ID, e e =

and application's credentials.

e e T e e N e eSS Solzo o < Respond with ID token and
Great prompt length! . ] acoess token

Provide tokens

JSON endpoint
<—— Return JSON data

alt 5

https://docs.eraser.io/docs/ai-diagrams

XML endpoint
<—— Return XML data

— Call API with access token 9H

Generate & ¢
Auth Auth =
o} 2 —
( O User J { 22 Authe SDKJ W Server () Application S APl
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