Contents

Foreword by Vaughn Vernon, Series Editor ........................ Xvii
Foreword by Frank Leymann............c0covvvuvan, AR cae XXE
PRI wovvv o wrm e v o RS T SRR N SRR § .. Xxiii
Acknowledgments ............. s e e T ) yos e XXEN]

A.bouttheAuthors‘l...llll.ltll".'.l.‘.‘.l."..‘.l"lIfll‘.iI mv

Part 1: Foundations and Narratives. . c o v v v evevvnronnasesenanses — |

Chapter 1: Application Programming Interface (API) Fundamentals . ...... 3

Bioin Local Interfaces to Rettote APIS i vs ¢ cumwnvnwras exs dwuieian 3
A Bit of Distribution and Remoting History. . ........coou.., 5
Remote API: Access to Services via Protocol for Integration. . . . . 6
AP RIAET & oo b asn 4 0 ohinds s i Ses peevas 8

Decision Drivers in APTDESIEN. . « v somw s o am winnnwesmsum awe s s 14
What Makes an APISuccessful? ......................... 15
How Do APIDesiens Differs: .. ci v iivinsiniinsnssiaine 16
What Makes API Design Challenging? ...........000vvvenn 17
Architecturally Significant Requirements .. .......covvnunn. 19
Dieveloper EXDEIENGe « o oo stm 5 nun o e s bR 000 bk mob 5 hondd s 21

A Domain Model for Remote APIs. i o ovins owionas anmvs vs o 22
Comirunication PASHCIPAAES . cvvvavvsvswvsvmenss was s 22
Endpoints Offer Contracts Describing Operations. . ......... 24
Messages as Conversation BuildingBlocks. ................ 24
Message Structure and Representation.......oovvvvuann civs B8
PEPT COTRAEIRCE: 51000 s 0 05 00 O A 0 26
Domain Model Usage throughout the Book .. .............. 27

BUMMAE a5 <5 S8 VTR S S R U e SR e 28

Chapter 2: Lakeside Mutual Case Study .......... §ib AN T BN 31

Business Context and Requirements. . .....ocvvviuernrinnnanaan, 31

User Stories and Desired Qualities .......cvvvvivinennnnn, 32

X1



<11

CONTENTS
Analysis-Level Domain Model ...........ooiiiiiiiiia., 32
Architecture OVEIVIEW .. vvviiiniin ittt rnrrrananens 35
System CONtEXL . v v vv e iinirasnanansinassasisnsannnnns 35
Application Architecture. . ....oovviiniiinrinninnn e 36
APIDesign ACtiVIties. . . .o v v ii e innnsannrsnnessansnsnnsens 39
Target APISpecification . ........oiiiiiiii ittt 39
SUMIBATY . ¢ ¢ s - o msrasassnssacasanosomseaseaasssoonsssesnas 41
Chapter 3: API Decision Narratives. . . .. e eiereneaaes Cereeenaaes 43

Prelude: Patterns as Decision Options, Forces as Decision Criteria . ... 43
Foundational API Decisions and Patterns. . . .....ovvevuninnniunenn 45
APIVisibility . ..ot it 47
APl Integration Types .. . . oo vt iiiiiiii ittt cnaannnns 52
Documentationof the API ... ... ... it 55
Decisions about API Roles and Responsibilities . .................. 57
Architectural Roleof anEndpoint ...............coiuv.n. 59
Refining Information HolderRoles. . ... .................. 61
Defining Operation Responsibilities. . .. ........... ... 66
Selecting Message Representation Patterns. .. .....ovvevnvninnnnnn. 70
Flat versus Nested Structure of Representation Elements. .. ... 71
Element Stereotypes . .....vvuiiii i rrninnennas 78

Interlude: Responsibility and Structure Patterns in the
Lakeside Mutual Case .......oviiiiinnniiiiiinnnonnennnnnns 82
Governing API Quality .. ................ e 84
Identification and Authentication of the APIClient.......... 85
Metering and Charging for API Consumption .............. 88
Preventing API Clients from Excessive API Usage............ 90
Explicit Specification of Quality Objectives and Penalties . . . . . 92
Communicationof Errors. . ... ..ovvieiiiininiineannnns 94
Explicit Context Representation. . ....o.vvueviuennrannnnn 96
Deciding for API Quality Improvements. . .. vvvvvvvererrnneennns 98
Pagination ... .vuene ittt it i 98
Other Means of Avoiding Unnecessary Data Transfer . ... ... 102
Handling Referenced Data in Messages .................. 107
Decisions about APIEvolution....... ..o i, 110
Versioning and Compatibility Management. .............. 112

Strategies for Commissioning and Decommissioning. ....... 115



CONTENTS

Interlude: Quality and Evolution Patterns in the
Lakeside Mutual Case.. ..o ivviieniiininiiiiinnnnnnns 120
SUMMARY oo aa v S iR a0 A S T s S ek e A e 122
Part 2: The Patterns. , s ssavinsisvnsnis e S e N 125
Chapter 4: Pattern Language Introduction. . . oo vvvvvvuevnn.s .. 127
Positioningand Scope.. covvseiu it viensens siasidesn e via i 128
Pattertis: Why 888 HOWE. & o svivva e s o sas vessdides 130
Navigating through the Patteens ... . cu casimvsmmonss s swss v ss 131
Structural Organization: Find Patterns by Scope ........... 131
- Theme Categorization: Search for Topics................. 132
Time Dimension: Follow Design Refinement Phases ........ 135
How to Navigate: The Mapto MAP. .................... 136
Foundations: API Visibility and Integration Types. ............... 137
Pattern: FRONTEND INTEGRATION « o ¢ v v insoncss vasnsiess 138
Pattern: BACKEND INTEGRATION ....vvvvvverennraneanans 139
Pttt Py o ncamonioini s o 0m R s S D s 142
Pattern: COMMURITY APL (0iiascivonsomiimoene o easayms 143
Pattern: SOLUTION-INTERNAL APIL ., ......ciiiivninirnnnss 144
Foundation Patterns Summary ... ...ovevienninnrnnenens 145
Basic Structure Patterns. .. oo vv v it eninnnarianenens 146
Pattern: ATOMICPARAMETER .o ivovvrtoasssosnssasssssas 148
Pattern: ATOMIC PARAMETER LIST cuo o i svvvvasvvas s anas 150
Pattern: PARAMETER TRER o0 o oouos anm e ammaam b s e 152
Pattern: PARKHETER FOREET. . «ox vomm s wammmmn s o sammns 155
Basic Structure Patterns Summary ........ccoviiiiiinnnn 157
SIMIATY o505 % VeV ORwa B9 SESinevid s Svei e £ s see e sve g 158
Chapter 5: Define Endpoint Types and Operations ...... s ssnvsvenas 1Ok
Introduction to API Roles and Responsibilities. . ................. 162
Challenges and Desired Qualities . . oo oo cvvvvivinnrnens 163
Patterhin 16 this CHAPEEF: « o5 wx o wmmis ssmas e e sase s 164
Endpoint Roles (aka Service Granularity)...............u. Ay 167
Pattern: PROCESSING RESOURCE : i & svdiisives aa oo wspe v 168
Pattern: INFORMATION HOLDER RESOURCE .. ... .cvveinvnnnn 176
Pattern: OPERATIONAL DATAHOLDER . . . v o0 vvevvennnnnans 183

Pattern: MASTER DATAHOLDER. . . v . o v v i it v v ie i vnnnansns 190

X1t



v

CONTENTS
Pattern: REFERENCEDATAHOLDER . . ... ..o innniian.. 195
Pattern: LINK LOOKUP RESOURCE. . ...ttt e e iinnnnnnnnnns 200
Pattern: DATA TRANSFER RESOURCE. . . . v vt i iennnnnnnenn 206
Operation Responsibilities . ........ ..o, 215
Pattern: STATE CREATION OPERATION .. ovvvuvvvnsnnn S 216
Pattern: RETRIEVAL OPERATION. . . .ttt i vnnnennnnnennnss 222
Pattern: STATE TRANSITION OPERATION . . . v vt v evnvvnnnnans 228
Pattern: COMPUTATION FUNCTION .. ... iviivnnennnnnennann 240
SUMMALY . 4 et ettt e ittt it ean e eaenenannnas 248
Chapter 6: Design Request and Response Message Representations ..... 253
Introduction to Message Representation Design .............. ... 253
Challenges When Designing Message Representations ...... 254
Patternsinthis Chapter. . .........oiiiiiiiiiiiineans, 255
EIemMent SEEIEOTYPES « « v v v v v avs e essseeeeseeeansnnnensns 256
Pattern: DATAELEMENT . .. .. v it ii it iiinn e cnas 257
Pattern: METADATA ELEMENT . ...ttt nnnnnennnannns 263
Pattern: ID ELEMENT . ... it ittt ittt iaaaaannns 271
Pattern: LINK ELEMENT . ..o i it ittt iinsannnnennns 276
Special-Purpose Representations ... .......oeuerienenernenennns 282
Patterm:APT KEY ... ..ttt i ittt e anens 283
Pattern: ERROR REPORT . . . . v v vii ittt i i it i ieiienees 288
Pattern: CONTEXT REPRESENTATION . o vvvevnvennnneennnnnn 293
N 0o - B 305
Chapter 7: Refine Message Design for Quality ........c0vvvvvinnn.. 309
Introduction to APTQuality . ...ttt i, 309
Challenges When Improving API Quality . ................ 310
Patternsin ThisChapter . .. ......oviiiiiiiiinenennnn. 311
Message Granularity .......viiuininiirnnnenneneenennnnns 313
Pattern: EMBEDDED ENTITY .ot ii i ettt iiinineeeennnns 314
Pattern: LINKED INFORMATION HOLDER . ..........c00vnnn 320
Client-Driven Message Content (aka Response Shaping)........... 325
Pattern: PAGINATION. . . v v ittt it e s st e esnnsanannns 327
Pattern: WISH LIST. .. oo ittt i e it e ittt iennrannnnnns 335



CONTENTS

Message Exchange Optimization (aka Conversation Efficiency) . . ... 344

Pattern: CONDITIONAL REQUEST . v v oot v vnereeeneeeennns 345

Pattern: REQUBST BURDLE oo i vv s onsinn sinin s v s i ois 351

SOOI e s w8 S R B B 0 B W8 355
Chapter 8: Evolve APIs ............. R R L T Ty 357
Introdiiction fo APTEVOIUtION v ins 49s boevh siama ot emmmms 357
Challenges When Evolving APIs .. ....covvvnvenrinnnannn. 358

Ratcetns iy THES GBI . «om o s omw o s s e 361

Versioning and Compatibility Management. ... .......o0vveun... 362

Pattern: VERSION IDENTIFIER & .« .o vvvn v ivneenseensnnnenns 362

Pattern: SEMANTIC VERSIONING ¢« o sawn voswivais shissaass i 369

Life-Cycle Management Guarantees. . ..........uuuvirneeeern.., 374

Pattern: EXPERIMENTAL PREVIEW. . . v v vv v inennnnss 375

Pattern: AGGRESSIVE OBSOLESCENCE . . .4 vvvvnvnnnenennnsns 379
Pattern:LIMITED LIFETIME GUARANTEE .. ....0vvvuvnennn... 385

Pattern: TWO IN PRODUCTION. v . v v v vven vt v iiini e inennnn 388

SUMMATY v e s DS 5% P 5. E0 S lae bl g s arn 393
Chapter 9: Document and Communicate API Contracts .........c000. 395
Introduction to API Documentation. . . ..ovvuvinseneennnn.. s, 395
Challenges When Documenting APIs . ................... 396

Patterns in This Chaptet c oo savvss v ivames doe vissamais 397
Docmentation PATEENES . « vonusicmmmn o soiiisies & e s sem e 398

Pattern: APIDESCRIPTION ..t it it ininnnitienannnnnansnnss 399

Partern: PRICING PLANG cov@s 630 08 805000 a5 a S b o in 406

Patteres BATE LIMIY . cuvavsnvgavs evvs s aas ve deaeias 411

Pattern: SERVICE LEVEL AGREEMENT . s vvvvnvaionsvaassssns 416

SRR v en sm s iR B e S AR B bl S P P R B 421

Part 3: Our Patterns in Action (NowandThen) ......ccvevveeenennsn 423
Chapter 10: Real-World Pattern Stories. . c . civivs v onnissvsvisen s 425
Large-Scale Process Integration in the Swiss Mortgage Business . . . . . 426
Business Contextand Domaift i ivsvinrioveiveseniioss 426

Toehiileal ClllefEs o s vampmv e R e 427

Bolearid SEasal APL . ooom smsmmme dabhubm b b am s 429

Pattern Usage and Implementation........ccoovvnvianann 429

Retrospectiveand Qutlook . . ccoviivvmivvivsviiiiisesas 436



Offering and Ordering Processes in Building Construction ......... 438

Business Contextand Domain .. ........oviueenieunan.. 438

Technical Challenges. ......oovii i iinennn, 439

Roleand Status of APL . ... ciiiniiiniiineeiiiiiannnn, 440

Pattern Usage and Implementation. ..........ovvvvnnnnn. 442
Retrospectiveand Qutlook .......... ... ... ... .o oot el

T+ T 1 o 445
Chapter 11: Conclusion. .. ....ccviiiinnnennns Cerreeaaeeaeaaas 447
Short Retrospective . . .. .ovitiin i i iii it ciin e 448

API Research: Refactoring to Patterns, MDSL, and More .......... 449
TheFuture of APIS ..o vuun ettt iie it eti i inenaannas 450
Additional Resources .. .......ouvuuiiineeeniennnennnienanans 451

Final Remarks . .. ..ottt i i it c i 451
Appendix A: Endpoint Identification and Pattern Selection Guides. . . . ... 453
Appendix B: Implementation of the Lakeside Mutual Case ............ 463
Appendix C: Microservice Domain-Specific Language (MDSL) ...... ... 471
Bibliography ..... . Cesreaaans susmsstusEsansany e ... 483



	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]
	[Seite 4]
	[Seite 5]
	[Seite 6]


