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1	
  
Business	
  Knowledge	
  

and	
  SoRware	
  



[Business	
  Knowledge]	
  
It‘s what makes a business tick. 

Distinguishes the business. 
 
 

Business Rules 
(Financial) Calculations 

Data Structures 
Mappings or Queries 

Validations 
Scientific Processes 

Contracts 
 

Processes 
UIs 

}



[Business	
  Knowledge]	
  
It‘s what makes a business tick. 

Distinguishes the business. 
 

Contributed not by developers 
 

... but is a typically  
implemented in software 

 



[Business	
  Knowledge]	
  
SO HOW DOES IT GET 
INTO THE SOFTWARE? 

 
Contributed not by developers 

 
... but is a typically  

implemented in software 
 





Reality	
  



Reality	
  



Reality	
  



Goal!?	
  



Let	
  Business/Domain	
  
people	
  contribute	
  directly!	
  

Give	
  them	
  expressive,	
  
produc8ve	
  tools	
  to	
  do	
  so!	
  



Expressivity	
  for	
  Core	
  
Domain	
  Knowledge	
  

	
  
User-­‐Friendly	
  Nota8on	
  

Great	
  Tool/IDE	
  
	
  

Tes8ng	
  
	
  

Meaningful	
  Analyses	
  
	
  

Synthesis	
  of	
  SoRware	
  



?



Not	
  a	
  soRware	
  engineer.	
  
Does	
  not	
  care	
  about	
  „soRware	
  stuff“	
  

But	
  understands	
  the	
  domain	
  very	
  well.	
  
He	
  is	
  a	
  professional,	
  not	
  a	
  casual	
  hacker.	
  

	
  



2	
  
Language	
  

Workbenches	
  



DSL	
  

DSL	
   interpreter	
  

generator	
  



DSL	
   interpreter	
  generator	
  

An	
  old	
  idea	
  	
  
from	
  the	
  1970s.	
  

BUT...	
  



Freely	
  
define	
  
integrate	
  

them	
  

languages	
  and	
  

Language	
  
Workbench	
  

(Mar8n	
  Fowler,	
  2004)	
  



powerful	
  
edi8ng	
  
tes8ng	
  

refactoring	
  
debugging	
  

language	
  defini8on	
  
IDE	
  defini8on	
  

implies	
  

+	
  
groupware	
  

Language	
  
Workbench	
  

(Mar8n	
  Fowler,	
  2004)	
  



support	
  for	
  
„classical“	
  
programming	
  

„classical“	
  
modeling	
  

and	
  
+	
  

Language	
  
Workbench	
  

(Mar8n	
  Fowler,	
  2004)	
  

There‘s	
  no	
  difference!	
  



LWBs	
  make	
  Languages	
  Easier	
  

Several	
  different	
  LWBs	
  exist.	
  

Blur	
  the	
  dis8nc8on	
  between	
  
programming	
  and	
  modeling.	
  

h5p://languageworkbenches.net	
  



3	
  
JetBrains	
  	
  
MPS	
  



A	
  Language	
  Workbench	
  –	
  
a	
  tool	
  for	
  defining,	
  composing	
  
and	
  using	
  ecosystems	
  of	
  languages.	
  



Open	
  Source	
  
Apache	
  2.0	
  
hkp://jetbrains.com/mps	
  



V	
  3.2	
  	
  is	
  current	
  
V	
  3.3	
  	
  to	
  be	
  released	
  Q4	
  2015	
  



[Language	
  Workbench]	
  

+ Refactorings, Find Usages, Syntax Coloring, Debugging, ... 

Comprehensive	
  Support	
  for	
  	
  
many	
  aspects	
  of	
  Language	
  Defini8on.	
  



users	
  



Parsing	
   Projec8onal	
  Edi8ng	
  

[Projec8onal	
  Edi8ng]	
  



Regular	
  Code/Text	
   Mathema8cal	
  

Tables	
   Graphical	
  

Syntac8c	
  Flexibility	
  
[Projec8onal	
  Edi8ng]	
  



Regular	
  Code/Text	
   Mathema8cal	
  

Tables	
   Graphical	
  

Syntac8c	
  Flexibility	
  
[Projec8onal	
  Edi8ng]	
  



L2	
   L1	
  

Separate	
  Files	
   In	
  One	
  File	
  

Type	
  System	
  
Transforma8on	
  
Constraints	
  
	
  

Type	
  System	
  
Transforma8on	
  
Constraints	
  
Syntax	
  
IDE	
  
	
  

Language	
  Composi8on	
  
[Projec8onal	
  Edi8ng]	
  

50+	
  extensions	
  to	
  C	
  
10+	
  extensions	
  to	
  requirements	
  lang.	
  



Projec8onal	
  Edi8ng	
  provides	
  syntac8c	
  
flexibility	
  and	
  lang.	
  extensibility.	
  

Usability	
  Issues	
  are	
  mostly	
  solved.	
  

MPS	
  is	
  great,	
  but	
  alterna8ves	
  exist.	
  



Most	
  business	
  people	
  are	
  able	
  to	
  and	
  
want	
  to	
  express	
  themselves	
  precisely!	
  

	
  
Let‘s	
  give	
  them	
  the	
  tools	
  to	
  do	
  it!	
  



Examples	
  



<no	
  variables>	
   <no	
  parent>	
  

<no	
  libraries>	
  

<no	
  business	
  objects>	
  

<no	
  parent>	
  

Rigid	
  Structures	
  



Calcula8on	
  Rules	
  



Prose-­‐Like	
  Language	
  for	
  Calc	
  Rules	
  



Textual	
  Nota8on	
  for	
  Data	
  Modeling	
  



Diagrams	
  for	
  Data	
  Modeling	
  



Tables	
  for	
  Reference	
  Data	
  



Word-­‐Like	
  Comments	
  



Business	
  Rules,	
  Math,	
  Tool8ps	
  



Tests	
  executed	
  in	
  the	
  Editor	
  



Business	
  Rules	
  for	
  Contracts	
  



Business	
  Rules	
  for	
  Contracts	
  



BDD-­‐style	
  Tests	
  for	
  Business	
  Rules	
  



Assessments	
  



Embedded	
  Bukons	
  in	
  Editors	
  



Math	
  Nota8ons	
  



Explorability	
  of	
  the	
  Language	
  



Live	
  Tests	
  for	
  Business	
  Rules	
  



Debugger	
  for	
  Business	
  Rules	
  



4	
  
Lessons	
  
Learned	
  



How	
  to	
  make	
  
People	
  precise?	
  



Precision	
  	
  

Programming	
  
!=	
  
{	
  Formulas,	
  Rules	
  

Data	
  Structures	
  
Tables	
  
Values	
  

}	
  Performance	
  
Scalability	
  

Robustness	
  
Deployment	
  



Precision	
  	
  

Formaliza8on	
  
!=	
  
{	
  Formulas,	
  Rules	
  

Data	
  Structures	
  
Tables	
  
Values	
  

}	
  Greek	
  Lekers	
  
Analyses	
  
Proofs	
  



precise	
  Benefits	
  of	
  being	
  

Make	
  changes	
  to	
  system	
  without	
  wai8ng	
  for	
  IT	
  
Directly	
  Test	
  and	
  Debug	
  business	
  knowledge	
  
Explore	
  Alterna8ves	
  and	
  Experiment	
  



precise	
  How	
  to	
  get	
  business	
  people	
  to	
  be	
  

Willingness	
  to	
  take	
  responsibility	
  
Very	
  good	
  fit	
  with	
  domain	
  
„Friendly“	
  Abstrac8ons	
  and	
  Nota8ons	
  
Good	
  Tools	
  (see	
  later)	
  
Educa8on	
  and	
  Training	
  



precise	
  How	
  to	
  get	
  business	
  people	
  to	
  be	
  

Technical	
  People:	
  	
  	
  	
  	
  
	
  	
  	
  	
  „It‘s	
  not	
  my	
  job!“.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (and	
  it	
  really	
  isn‘t)	
  



Business	
  L	
  
vs.	
  Programming	
  L	
  



Structure	
  
Nota8on	
  
Guidance	
  
Layout	
  
Views	
  
IDE/Tool	
  
Learn/Effec8ve	
  

+	
  
Mixed	
  

+	
  
Predefined	
  

*	
  
Clean 	
  	
  
L	
  

-­‐	
  
Text	
  
-­‐	
  

Custom	
  
1	
  

Powerful	
  
E	
  



Structure	
  
Nota8on	
  
Guidance	
  
Layout	
  
Views	
  
IDE/Tool	
  
Learn/Effec8ve	
  
	
  
	
  

Business	
  oriented	
  languages	
  are	
  
very	
  different	
  from	
  what	
  we	
  have	
  

learned	
  about	
  languages	
  for	
  
developers.	
  LWBs	
  let	
  you	
  build	
  

such	
  languages.	
  



Language	
  Workbenches	
  enable	
  
developers	
  to	
  build	
  really	
  expressive	
  
tools	
  for	
  business	
  people	
  to	
  work	
  

with	
  data	
  effec8vely.	
  



A	
  hybrid	
  of	
  	
  
many	
  worlds	
  



Languages/	
  
IDEs	
  

Expressions	
  
Code	
  Comple8on	
  
Syntax	
  Highligh8ng	
  
Error	
  Markup	
  
Version	
  Control	
  
Refactoring	
  
Debugging	
  
Scalability	
  
Code	
  Reviews	
  
	
  
	
  



Languages/	
  
IDEs	
  

Modeling	
  
Tools	
  

Abstrac8on	
  Levels	
  
Mul8ple	
  Abstrac8ons	
  
Mul8ple	
  Nota8ons	
  
	
  



Languages/	
  
IDEs	
  

Applica8ons	
  
Forms	
  

Modeling	
  
Tools	
   Process-­‐Orienta8on	
  

Rigid	
  Structures	
  
Visualiza8ons	
  

Tree	
  Views	
  
Guidance	
  
Bukons	
  

	
  



Languages/	
  
IDEs	
  

Applica8ons	
  
Forms	
  

Wikis	
  

Modeling	
  
Tools	
  

Prose	
  Integra8on	
  
Cross-­‐Links	
  
„Plugins“	
  



Languages/	
  
IDEs	
  

Applica8ons	
  
Forms	
  

Wikis	
  

Modeling	
  
Tools	
   Spreadsheets	
  

Live	
  Execu8on	
  
„Visible	
  Computa8on“	
  
Document-­‐Oriented	
  
	
  



Languages/	
  
IDEs	
  

Applica8ons	
  
Forms	
  

Wikis	
  

Modeling	
  
Tools	
   Spreadsheets	
  



Why	
  Version	
  Control	
  



Why	
  Version	
  Control	
  

Consistency	
  across	
  Team	
  
Development	
  History	
  
Time	
  Machine	
  
Branching	
  (Feature,	
  Version)	
  
Support	
  Staging	
  
	
  
	
  



Use	
  Staging	
  



Produc8on	
  
System	
  

Live	
  for	
  Customers	
  
Real	
  Data	
  
Mission	
  Cri8cal	
  

Test	
  
System	
  

For	
  Business	
  People	
  
Real-­‐Like	
  Data	
  
May	
  Have	
  Bugs	
  

Change	
  

Integra8on	
  Tests	
  
Simula8ons	
  
Reviews	
  



How	
  do	
  you	
  achieve	
  
Consistency	
  



Strict	
  Language	
  
Cross-­‐References	
  
Modulariza8on	
  and	
  Reuse	
  
	
  
Automa8c	
  Deriva8on	
  based	
  on	
  rules	
  
(transforma8on,	
  genera8on)	
  



Common	
  Respository	
  
Version	
  Control	
  System	
  
Periodic,	
  Global	
  Checks/Reports	
  



Influences	
  on	
  
the	
  Language	
  



Domain	
  	
  
Structure	
  

Model	
  
Purpose	
  

Analyze,	
  Generate	
  

User	
  	
  
Skills	
  

SoRware	
  
Engineering	
  
Prac8ces	
  

Non	
  	
  
Func8onals	
  
Permissions,	
  
IP,	
  Sharing	
  

Tool	
  	
  
Capabili8es	
  

Nota8ons,	
  
Edi8ng,	
  Scale	
  

Sep.	
  of	
  Concerns	
  
Different	
  Views	
  

Get	
  a	
  beker	
  tool	
  :-­‐)	
  

Refactor	
  towards	
  
Structure	
  

Educate,	
  	
  
Put	
  results	
  in	
  context	
  



The	
  Language	
  is	
  
not	
  Enough	
  



Language	
  

Great	
  IDE	
  

Analyses	
  

Refactorings	
  

Tes8ng	
  

Debuggers	
  

Abstrac8ons	
  
Nota8ons	
  

Syntax	
  Coloring	
  
Code	
  Comple8on	
  
Goto	
  Defini8on	
  

Relevant	
  
Good	
  Errors	
  

Aligned	
  with	
  Processes	
  

Write	
  Tests	
  
Run	
  them	
  

Report	
  Back	
  

Animate	
  Execu8on	
  
Simulators	
  

GOOD	
  

GREAT	
  



Requirements	
  on	
  
the	
  tool	
  



Be	
  a	
  great	
  LWB	
  

Support	
  all	
  the	
  language	
  
goodness	
  we	
  talked	
  

about	
  so	
  far.	
  

obviously	
  



Produc8vity	
  

Quickly	
  evolve	
  the	
  
language	
  as	
  the	
  	
  

(understanding	
  of)	
  	
  
domain	
  changes	
  



Performance	
  

Nobody	
  wants	
  to	
  work	
  
with	
  a	
  sluggish	
  tool	
  



Scalability	
  

Non-­‐trivial	
  languages	
  
and	
  	
  

significant	
  model	
  sizes	
  



Migra8on	
  Support	
  

Migrate	
  exis8ng	
  models	
  
as	
  the	
  languages	
  evolve.	
  



Friendliness	
  

Don‘t	
  overwhelm	
  end	
  	
  
users	
  with	
  too	
  much	
  „cruR“	
  



Explorability	
  

Ensure	
  the	
  language	
  
can	
  be	
  explored	
  

	
  



A	
  tool	
  is	
  not	
  
enough	
  



Methodology	
  =	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  Process	
  +	
  Tool	
  (+	
  Metrics)	
  



Precision/Consistency	
  	
  
Ar8facts	
  
Process	
  

refers	
  to	
  	
  

and	
  not	
  to	
  a	
  rigid	
  



Discipline:	
  	
  
	
  	
  	
  	
  do	
  the	
  right	
  thing.	
  
Define	
  what	
  is	
  „right“	
  
Force	
  People?	
  
Tool	
  should	
  makes	
  the	
  right	
  thing	
  easy.	
  



	
  
	
  
Tool	
  should	
  makes	
  the	
  right	
  thing	
  easy.	
  

{
Error	
  Messages	
  
Process-­‐Guidance	
  in	
  the	
  tool	
  
Checklists	
  to	
  finish	
  manual	
  processes	
  
Tool	
  must	
  fit	
  the	
  process!	
  



Does	
  this	
  scale?	
  



Does	
  the	
  approach	
  scale?	
  

If	
  structure,	
  
	
  	
  	
  	
  formaliza8on,	
  and	
  
	
  	
  	
  	
  tool	
  support	
  don‘t	
  scale,	
  	
  
	
  

What	
  are	
  the	
  alterna8ves?	
  
	
  	
  Excel?	
  
	
  	
  Wikis?	
  
	
  	
  Prose	
  Documents?	
  

then	
  what	
  will??	
  



Do	
  the	
  tools	
  scale?	
  
In	
  terms	
  of	
  overall	
  system	
  size?	
  
Yes,	
  the	
  system	
  has	
  to	
  be	
  broken	
  down	
  into	
  models	
  
of	
  manageable	
  size,	
  as	
  usual.	
  This	
  requires	
  some	
  thought.	
  

In	
  terms	
  of	
  team	
  size?	
  
Yes,	
  since	
  we	
  rely	
  on	
  established	
  version	
  control	
  
systems	
  (git)	
  to	
  deal	
  with	
  groupware	
  aspects;	
  and	
  
yes,	
  diff/merge	
  works	
  as	
  expected.	
  

In	
  terms	
  of	
  language	
  complexity?	
  
Yes,	
  in	
  par8cular,	
  since	
  you	
  can	
  modularize	
  
the	
  language	
  defini8ons.	
  



Can	
  I	
  find	
  the	
  people	
  	
  
to	
  do	
  this?	
  
Yes,	
  but	
  it	
  is	
  a	
  significant	
  change,	
  so:	
  
-­‐	
  it	
  may	
  be	
  a	
  significant	
  educa8on/training	
  effort.	
  
-­‐	
  a	
  few	
  people	
  might	
  not	
  get	
  it	
  
-­‐	
  a	
  few	
  people	
  may	
  not	
  want	
  to	
  do	
  it.	
  



This	
  is	
  a	
  threat!	
  



Precision	
  and	
  Formality	
  
Different	
  Processes	
  	
  
Higher	
  Efficiency	
  	
  

-­‐>	
  New	
  Skills	
  
-­‐>	
  Role	
  Change	
  
-­‐>	
  Job	
  Loss	
  

Automa8on	
  
Focus	
  on	
  Engineering	
  
Empower	
  Business	
  Ppl	
  

-­‐>	
  Job	
  Loss	
  
-­‐>	
  Role	
  Change	
  
-­‐>	
  Less	
  Importance	
  



Some	
  people	
  are	
  afraid	
  of	
  this.	
  
Take	
  them	
  seriously.	
  



A	
  change	
  of	
  	
  

that	
  must	
  be	
  managed!	
  



We	
  tried	
  it	
  before,	
  	
  
and	
  it	
  failed.	
  



The	
  UML	
  tool	
  was	
  a	
  bad	
  choice	
  

MDA	
  

Round-­‐Tripping	
  did	
  not	
  work.	
  

-­‐>	
  ok,	
  choose	
  a	
  beker	
  one	
  :-­‐)	
  

-­‐>	
  never	
  works,	
  but	
  why	
  use	
  it?	
  

Generate	
  Class-­‐Skeletons,	
  fill	
  in	
  app	
  logic.	
  
-­‐>	
  how	
  and	
  why	
  does	
  this	
  solve	
  the	
  challenges??	
  

Hard	
  to	
  represent	
  business	
  logic	
  in	
  UML.	
  
-­‐>	
  oh,	
  really??	
  Who	
  would	
  have	
  thunk.	
  

Such	
  an	
  approach	
  is	
  completely	
  pointless!!	
  



No	
  tests	
  and	
  debuggers	
  for	
  end	
  users	
  

Rule	
  Language	
  

Language	
  not	
  expressive	
  enough	
  (tables)	
  
Tool	
  too	
  limited	
  to	
  enhance	
  expressivity	
  

-­‐>	
  hard	
  to	
  be	
  sure	
  about	
  things	
  

-­‐>	
  tedious	
  to	
  express	
  many	
  algorithms	
  

Parts	
  s8ll	
  had	
  to	
  be	
  programmed	
  manually	
  
-­‐>	
  overall	
  process	
  more	
  complex,	
  not	
  simpler	
  

The	
  right	
  direc8on,	
  but	
  not	
  good	
  enough.	
  



How	
  is	
  this	
  not	
  	
  
an	
  EDM?	
  



Requires	
  coordina8on	
  with	
  
the	
  whole	
  enterprise	
  	
  

–	
  never	
  works.	
  



Language	
  Modulariza8on,	
  	
  
Composi8on	
  and	
  Extensions	
  

Narrow	
  interfaces	
  between	
  languages	
  	
  
(and	
  between	
  the	
  models	
  build	
  with	
  the	
  languages)	
  

Delayed	
  global	
  consistency	
  checks	
  
(in	
  contrast	
  to	
  local,	
  eager	
  checks)	
  

Can	
  be	
  limited	
  to	
  	
  
one	
  or	
  more	
  subdomains	
  



Why	
  now?	
  
What	
  has	
  changed?	
  



Complexity	
  rises,	
  8me	
  to	
  market	
  
reduces,	
  variability	
  increases.	
  

	
   	
   	
  	
  	
  	
  What	
  is	
  the	
  alterna8ve?	
  

Tools	
  have	
  goken	
  beker	
  in	
  terms	
  of	
  
flexibility,	
  usability,	
  scalability.	
  

	
   	
   	
  	
  	
  	
  	
  	
  	
  	
  It	
  seems	
  realis8c	
  now.	
  



Contra-­‐	
  
indica8ons	
  



No	
  structure	
  in	
  domain	
  

No	
  availability	
  of	
  domain	
  experts	
  

-­‐>	
  language	
  would	
  be	
  too	
  low	
  level	
  

-­‐>	
  cannot	
  retrieve	
  knowledge	
  for	
  building	
  the	
  language	
  

No	
  resources	
  available	
  
-­‐>	
  ini8ally	
  it	
  will	
  be	
  addi8onal	
  work...	
  

Immature	
  Organiza8on	
  
-­‐>	
  never	
  heard	
  of	
  unit	
  test,	
  CI	
  and	
  VCS?	
  Bad	
  sign!	
  



How	
  do	
  you	
  
introduce	
  this?	
  





1	
  	
  Agree	
  this	
  is	
  the	
  right	
  way	
  
Self-­‐Learning	
  and	
  considering	
  alterna8ves	
  
Consul8ng	
  &	
  Look	
  at	
  relevant	
  similar	
  cases	
  
Analysis	
  of	
  your	
  own	
  situa8on	
  

2	
  	
  Prototype	
  it	
  
Possibly	
  with	
  external	
  help	
  to	
  learn	
  tool	
  and	
  guide	
  
Small	
  but	
  meaningful	
  sub	
  problem	
  
Evaluate	
  Approach	
  and	
  tools	
  
Integrate	
  Stake	
  Holders	
  -­‐>	
  Sales	
  Job!	
  

3	
  	
  Go	
  for	
  the	
  real	
  thing	
  
See	
  next	
  slides.	
  





Create	
  a	
  dedicated	
  team/organiza8on	
  
whose	
  goal	
  it	
  is	
  to	
  be	
  successful	
  with	
  the	
  
approach.	
  

Decouple	
  from	
  Daily	
  Business.	
  
Staff	
  with	
  people	
  who	
  are	
  driven,	
  open	
  to	
  
change	
  and	
  good	
  communicators.	
  



Step	
  by	
  Step	
  1	
  
Ver8cal	
  Slice	
  through	
  Domain,	
  then	
  expand	
  

Step	
  by	
  Step	
  2	
  
Increasing	
  Levels	
  of	
  Formality	
  

Prose	
  
Prose	
  +	
  Glossary	
  
Prose	
  +	
  Glossary	
  +	
  Calcula8on	
  Rules	
  +	
  Code	
  Genera8on	
  	
  
...	
  

Introducing	
  the	
  Approach	
  



Step	
  by	
  Step	
  1	
  
Ver8cal	
  Slice	
  through	
  Domain,	
  then	
  expand	
  

Step	
  by	
  Step	
  2	
  
Increasing	
  Levels	
  of	
  Formality	
  
Keep	
  the	
  end	
  goal	
  (formaliza8on,	
  automa8on)	
  in	
  sight,	
  othewise	
  
it	
  is	
  hard	
  to	
  jus8fy	
  „strange	
  tools“	
  as	
  opposed	
  to	
  a	
  Wiki,	
  e.g.	
  

Introducing	
  the	
  Approach	
  



Why	
  is	
  this	
  an	
  
ini8a8ve	
  by	
  engineers?	
  



Business	
  people	
  don‘t	
  feel	
  the	
  pain	
  
-­‐>	
  the	
  developers	
  find	
  inconsistencies	
  and	
  problems	
  	
  

They	
  don‘t	
  necessarily	
  know	
  the	
  ways	
  
to	
  solve	
  the	
  problem	
  

-­‐>	
  don‘t	
  have	
  the	
  ideas	
  of	
  how	
  to	
  do	
  it	
  beker	
  

And	
  by	
  the	
  way:	
  
We	
  know	
  many	
  organiza8ons	
  where	
  the	
  business	
  
people	
  want	
  to	
  be	
  involved	
  more	
  directly,	
  but	
  the	
  
technical	
  people	
  don‘t	
  know	
  how	
  do	
  do	
  it.	
  



5	
  
Summary	
  



Expressivity	
  for	
  Core	
  
Domain	
  Knowledge	
  
	
  
User-­‐Friendly	
  Nota8on	
  
Great	
  Tool/IDE	
  
	
  
Tes8ng	
  
	
  
Meaningful	
  Analyses	
  
	
  
Synthesis	
  of	
  SoRware	
  

Build	
  Language	
  for	
  Domain!	
  
	
  
	
  
You‘ve	
  seen	
  the	
  demos.	
  
	
  
An	
  integrated	
  DSL	
  for	
  tes8ng.	
  
	
  
Types,	
  Consistency,	
  Checking	
  
	
  
Code	
  Genera8on.	
  



Fundamentally	
  	
  
s8ll	
  manual,	
  no	
  AI.	
  

But	
  much	
  beker	
  tooling.	
  



???	
  



Become	
  Language	
  
Engineering	
  Experts.	
  



Focus	
  on	
  architecture	
  &	
  
technology,	
  engineering	
  



If	
  you	
  have	
  to	
  build	
  a	
  business	
  app,	
  

consider	
  using	
  an	
  LWB	
  as	
  
the	
  founda8on,	
  	
  

and	
  recas8ng	
  the	
  „applica8on“	
  	
  
as	
  a	
  set	
  of	
  languages.	
  

	
  



source	
  



[Read	
  &	
  Learn]	
  



Thank you!
voelter@acm.org	
  
www.voelter.de	
  
@markusvoelter	
  


