PrefacC. e cececcececceceececeesecsececseseosessssessosessosessosessosessescssess Vil

INErOAUCHION ..cueueeeereiececcerecerececsesesesesecscsesesesessesosescsesesnesd

The evolution of software engineering ......ccceceevvvveeeeeec12

From classical programming to high-level abstractions ........c.cccccccceuv. 13
Early predictions of automating programming .......c.cceceeveveeveveeeieernenenns 14
The current reality: Al adoption and trends.......c.cccveireiniiniicien 15

Product engineering in the age of Al...........................18

Defining product @ngin@ering ......cccceieeirieiienieeceeeeesee e 19
How product engineering differs from other roles ......c.ccccccooevrrinnen. 20
The impact of Al on product enNgineering ......cocveeveeieveiereeeeeeeeeienenns 22

Product engineering, prompt engineering, and vibe coding: a
SYNMENESIS .ttt 25

How Al is reshaping the software engineering role ....28

The augmented developer: coding with Al ... 29
Changes in collaboration and team roles.........coceoveireiennennceees 30
Quality, testing, and maintenance inthe Al €ra .......ccccceevveeernncncnne. 32
Will Al replace engineers, or elevate them?......c.ccoeneincinicncineenn. 33

Future skills and the road ahead.............ccceeeeeeeeeeeceeeee. 37

Writing great requirements and specifications........ccccoecvevevrieereirnennn. 38
Managing and monitoring Al @gents ... 39
Debugging and validating Al-generated outputs .......cccccoecvvirviereinees 40
Evolving roles and career paths........cccocevivieiiiniieeeee e 43
Embracing uncertainty and lifelong learning....c.c.cccccovveeccnnncccninnen 45
Final thoughts: adapting and thriving......c.cccoeenenccnicnicnicnneene 47

Al-powered development platforms.......ccccccceeenneeeeees. 50

Building with v0.app - Al-powered Ul generation......c..cccocccveenccnennn 51
Accelerating full-stack development with Bolt.new ........c.ccccocevreinnene. 58
Lovable - your Al full-stack engineer ... 63
Bootstrapping projects with Replit Agent ..o 68
WGP Uittt st 74

Al COAE @AITOrS...ueeeerrerererececseseseresncscsesesesesssscseseseseses 7O

iv



lterating with Cline — a customizable Al coding agent ......cccoccveeneacne. 77

lterating with Cursor — The Al code editor ......covvevieviecieiiieiceeea 82
Windsurf — the agentic IDE by Codeium .......coeeirnneionniicirnnnaes 87
Pair programming with GitHub Copilot in VS Code......ccccccneineinenne. 93
LT T o 0o TSRS 99

Traditional Al iNtEraction.......c.occvoviiieiiee e 101
Retrieval-Augmented Generation (RAG) .......ccoveeriieniieniieceeeee, 102
ATAGENTS ettt 104
Model Context ProtoCol (IMCP) .....ooviiioieeeeeeeee e 106
Agent2Agent ProtoCol (A2A) ...t 115
WV U ettt ettt et ettt e 117

Al APIs as product building blocks.....................cc..... 119

OpenAl API: GPT and the rise of accessible intelligence..................... 120
Anthropic Claude: an Al assistant with a long memory.....c.c.coccceceenne. 124
Google Gemini: multi-modal intelligence at scale......ccccccveineennne. 125
Replicate: a marketplace of models on demand..........cccevvveviiennnnnen, 127
Fal.ai: generative media, optimized and ready.......c.ccococeviinninieenee. 129
Rapid prototyping and MVPs: building more with less .........cccceeeueeee. 132
Composing multimodal and complex workflows..........ccccceoinrnnncnnne. 133
From prototype to production: considerations and evolving best

PFACHICES ettt ettt ettt et ettt et e st naees 135
Evolving primitives in the modern product stack........ccccoceeveininennnee. 138

Al-driven team collaboration and workflows............140

Enhanced developer productivity and happiness ......c.ccoceeveinieieennee. 141
Code reviews and quality assuranCe.......ocoeeeerneeercnnienecnneeeeens 141
Pair programming, redefined........ccccocevieivieinieinieeceeeeee 142
Knowledge sharing and onboarding.......cccooeevieniiniiniiniee, 143
Agile processes SPeed UP ..ot e 143
Shifting roles and sKillSEts........cccueiiririeirieiieeieeeeee e 144
Collaboration across disCiplines .......ccoeeveeririnienceeee e 144
Meetings and docUMENtatioN .......cccvoiieireireeee e 144
Speculative but informed outlook........ccocveiieiriiiice 146
The middle-class engineer diSCUSSION ......cceviiiiriiiiiiiiieee, 147
Collaboration pain points iMProved ... 147



Prompt engineering.....ccccceeeeecccenecccsseccccseecccssecccssscccss 149

Why prompts matter for product engineers .........ccceoeeveeinrreenncenn 150
Basic principles of effective prompts......c.cocoveeveenninienreeeee 150
Advanced prompt engineering techniques for high performance ....151
Prompt engineering strategies for Bolt ........ccccoveiviieviiiniieneee, 153
Prompt engineering strategies for Lovable......c.ccooiiiiniinninicnee. 157
Prompt engineering strategies for v0.app «....cccccevvveieennneicrcnneeeeeen, 159
Prompt engineering strategies for CUrsor.......ccoceovirerieenieenieenierenennn, 162
Prompt engineering strategies for Cline .......cccoeeviiniinieneieee, 166
Prompt engineering strategies for Replit Agent.......cccccovveeonncncecne. 169
WWEBP U ettt 172

Al-assisted debugging and code quality...................174

Interactive debug SESSIONS .....eciiviieieieitcee e 175
Maintaining code quality (reviews & refactoring).......cccoeveeecrncnceence. 176
Refactoring and maintainability .......cocoeeeoenreeineec e, 176
Balancing Al suggestions with human judgment..........cccccocovirinieineae 177

Al-driven UX/UI design and optimization .................178

Personalizing UX with Al iNSights......ccoeiriiniineeee 179
Rapid prototyping and wireframing ........ccccoveeennneecnnnccneeenen, 180
Usability testing and feedback with Al........ccccooveiiiiniiiicee, 181
Accessibility and inclusive design ... 181

Al-first product development strategies ..........ccc......183

Flow engineering and multi-agent orchestration.........c.coceceeccnneneanen. 184
Continuous learning and improvement.........cccceceevenveneincinccnenenn. 185
Ethics and responsible Al development.......ccccoeevieieciiiiiiiieee 186
Emerging trends and tools......coeeiriniieniniccrec e, 186

The future of software engineering......ccccceeeeeccccceeeess 191

From code-centric to product-CentriC.......cocooeereerireniceceseeeeeee 192
New roles and career paths.........coeeeiiiiiieseeee e 192
The “middle-class” engineer and team structures ..........cocceeerveeeennee. 193
Continuous learning and adaptation ........c.ccccecevveeerrneicnneeccenns 193
Ethical and intellectual property considerations ........cc.ccecvveeverenieienean 194
Al as a collaborative entity........cocecvereinieee 194

vi



Focus on creativity and problem-solving........cccoeveevieiinninnicee, 195

The stack of the future.........c.ccccciiiiiiiiccae 195
Longevity of code and shelf-life of knowledge ........ccccovriicnnnnine. 196
Tools convergence and simplification .......c.cocoeeevneccnniceee, 196
FINal thOUGNTS. ..o e 196

vii



