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Agile	
  Manifesto	
  

Liefere	
  funkAonierende	
  So4ware	
  
regelmäßig	
  innerhalb	
  	
  

weniger	
  Wochen	
  oder	
  Monate	
  und	
  
bevorzuge	
  dabei	
  die	
  kürzere	
  Zeitspanne.	
  

Warum	
  nicht	
  Tage	
  oder	
  Stunden?	
  



Modellgetriebene	
  Entwicklung	
  

“MDD	
  is	
  an	
  approach	
  to	
  so4ware	
  
development	
  where	
  extensive	
  

models	
  are	
  created	
  before	
  source	
  
code	
  is	
  wriRen.”	
  

hRp://www.agilemodeling.com/essays/amdd.htm	
  



Modellgetriebene	
  Entwicklung	
  

“In	
  Model-­‐Driven	
  Development	
  the	
  
model	
  of	
  a	
  so4ware	
  applicaAon	
  is	
  
specified	
  on	
  a	
  higher	
  abstracAon	
  
level	
  than	
  tradiAonal	
  programming	
  

languages.”	
  

hRp://www.theenterprisearchitect.eu/blog/2009/11/25/	
  
15-­‐reasons-­‐why-­‐you-­‐should-­‐start-­‐using-­‐model-­‐driven-­‐development/	
  
	
  



EMF	
  



Code-­‐Generierung	
  
public class TopicImpl extends MapElementImpl implements Topic {!
    protected static final String DESCRIPTION_EDEFAULT = null;!
    protected String description = DESCRIPTION_EDEFAULT;!
    protected static final Date START_EDEFAULT = null;!
    protected Date start = START_EDEFAULT;!
    protected static final Date END_EDEFAULT = null;!
    protected Date end = END_EDEFAULT;!
    protected static final Priority PRIORITY_EDEFAULT = Priority.HIGH;!
    protected Priority priority = PRIORITY_EDEFAULT;!
    protected Topic parent;!
    protected EList<Topic> subtopics;!
    protected TopicImpl() {!
        super();!
    }!
    public String getDescription() {!
        return description;!
    }!
    public void setDescription(String newDescription) {!
        String oldDescription = description;!
        description = newDescription;!
        if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__DESCRIPTION, oldDescription, description));!
    }!
    public Date getStart() {!
        return start;!
    }!
    public void setStart(Date newStart) {!
        Date oldStart = start;!
        start = newStart;!
        if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__START, oldStart, start));!
    }!
    public Date getEnd() {!
        return end;!
    }!
    public void setEnd(Date newEnd) {!
        Date oldEnd = end;!
        end = newEnd;!
        if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__END, oldEnd, end));!
    }!
    public Priority getPriority() {!
        return priority;!
    }!
    public void setPriority(Priority newPriority) {!
        Priority oldPriority = priority;!
        priority = newPriority == null ? PRIORITY_EDEFAULT : newPriority;!
        if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__PRIORITY, oldPriority, priority));!
    }!
    public Topic getParent() {!
        if (parent != null && parent.eIsProxy()) {!
            InternalEObject oldParent = (InternalEObject)parent;!
            parent = (Topic)eResolveProxy(oldParent);!
            if (parent != oldParent) {!
                if (eNotificationRequired())!
                    eNotify(new ENotificationImpl(this, Notification.RESOLVE, MindmapPackage.TOPIC__PARENT, oldParent, parent));!
            }!
        }!
        return parent;!
    }!
    public Topic basicGetParent() {!
        return parent;!
    }!
    public NotificationChain basicSetParent(Topic newParent, NotificationChain msgs) {!
        Topic oldParent = parent;!
        parent = newParent;!
        if (eNotificationRequired()) {!
            ENotificationImpl notification = new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__PARENT, oldParent, 
newParent);!
            if (msgs == null) msgs = notification; else msgs.add(notification);!
        }!
        return msgs;!
    }!
    public void setParent(Topic newParent) {!
        if (newParent != parent) {!
            NotificationChain msgs = null;!
            if (parent != null)!
                msgs = ((InternalEObject)parent).eInverseRemove(this, MindmapPackage.TOPIC__SUBTOPICS, Topic.class, msgs);!
            if (newParent != null)!
                msgs = ((InternalEObject)newParent).eInverseAdd(this, MindmapPackage.TOPIC__SUBTOPICS, Topic.class, msgs);!
            msgs = basicSetParent(newParent, msgs);!
            if (msgs != null) msgs.dispatch();!
        }!
        else if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__PARENT, newParent, newParent));!
    }!
    public Topic getEReference0() {!
        if (eReference0 != null && eReference0.eIsProxy()) {!
            InternalEObject oldEReference0 = (InternalEObject)eReference0;!
            eReference0 = (Topic)eResolveProxy(oldEReference0);!
            if (eReference0 != oldEReference0) {!
                if (eNotificationRequired())!
                    eNotify(new ENotificationImpl(this, Notification.RESOLVE, MindmapPackage.TOPIC__EREFERENCE0, oldEReference0, 
eReference0));!
            }!
        }!
        return eReference0;!
    }!
    public Topic basicGetEReference0() {!
        return eReference0;!
    }!
    public void setEReference0(Topic newEReference0) {!
        Topic oldEReference0 = eReference0;!
        eReference0 = newEReference0;!
        if (eNotificationRequired())!
            eNotify(new ENotificationImpl(this, Notification.SET, MindmapPackage.TOPIC__EREFERENCE0, oldEReference0, eReference0));!
    }!
    public EList<Topic> getSubtopics() {!
        if (subtopics == null) {!
            subtopics = new EObjectWithInverseResolvingEList<Topic>(Topic.class, this, MindmapPackage.TOPIC__SUBTOPICS, 
MindmapPackage.TOPIC__PARENT);!
        }!
        return subtopics;!
    }!
    public EList<Topic> allSubtopics() {!
        // TODO: implement this method!
        // Ensure that you remove @generated or mark it @generated NOT!
        throw new UnsupportedOperationException();!
    }!
    @SuppressWarnings("unchecked")!
    @Override!
    public NotificationChain eInverseAdd(InternalEObject otherEnd, int featureID, NotificationChain msgs) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__PARENT:!
                if (parent != null)!
                    msgs = ((InternalEObject)parent).eInverseRemove(this, MindmapPackage.TOPIC__SUBTOPICS, Topic.class, msgs);!
                return basicSetParent((Topic)otherEnd, msgs);!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                return ((InternalEList<InternalEObject>)(InternalEList<?>)getSubtopics()).basicAdd(otherEnd, msgs);!
        }!
        return super.eInverseAdd(otherEnd, featureID, msgs);!
    }!
    @Override!
    public NotificationChain eInverseRemove(InternalEObject otherEnd, int featureID, NotificationChain msgs) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__PARENT:!
                return basicSetParent(null, msgs);!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                return ((InternalEList<?>)getSubtopics()).basicRemove(otherEnd, msgs);!
        }!
        return super.eInverseRemove(otherEnd, featureID, msgs);!
    }!
    @Override!
    public Object eGet(int featureID, boolean resolve, boolean coreType) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__DESCRIPTION:!
                return getDescription();!
            case MindmapPackage.TOPIC__START:!
                return getStart();!
            case MindmapPackage.TOPIC__END:!
                return getEnd();!
            case MindmapPackage.TOPIC__PRIORITY:!
                return getPriority();!
            case MindmapPackage.TOPIC__PARENT:!
                if (resolve) return getParent();!
                return basicGetParent();!
            case MindmapPackage.TOPIC__EREFERENCE0:!
                if (resolve) return getEReference0();!
                return basicGetEReference0();!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                return getSubtopics();!
        }!
        return super.eGet(featureID, resolve, coreType);!
    }!
    @SuppressWarnings("unchecked")!
    @Override!
    public void eSet(int featureID, Object newValue) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__DESCRIPTION:!
                setDescription((String)newValue);!
                return;!
            case MindmapPackage.TOPIC__START:!
                setStart((Date)newValue);!
                return;!
            case MindmapPackage.TOPIC__END:!
                setEnd((Date)newValue);!
                return;!
            case MindmapPackage.TOPIC__PRIORITY:!
                setPriority((Priority)newValue);!
                return;!
            case MindmapPackage.TOPIC__PARENT:!
                setParent((Topic)newValue);!
                return;!
            case MindmapPackage.TOPIC__EREFERENCE0:!
                setEReference0((Topic)newValue);!
                return;!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                getSubtopics().clear();!
                getSubtopics().addAll((Collection<? extends Topic>)newValue);!
                return;!
        }!
        super.eSet(featureID, newValue);!
    }!
    @Override!
    public void eUnset(int featureID) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__DESCRIPTION:!
                setDescription(DESCRIPTION_EDEFAULT);!
                return;!
            case MindmapPackage.TOPIC__START:!
                setStart(START_EDEFAULT);!
                return;!
            case MindmapPackage.TOPIC__END:!
                setEnd(END_EDEFAULT);!
                return;!
            case MindmapPackage.TOPIC__PRIORITY:!
                setPriority(PRIORITY_EDEFAULT);!
                return;!
            case MindmapPackage.TOPIC__PARENT:!
                setParent((Topic)null);!
                return;!
            case MindmapPackage.TOPIC__EREFERENCE0:!
                setEReference0((Topic)null);!
                return;!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                getSubtopics().clear();!
                return;!
        }!
        super.eUnset(featureID);!
    }!
    @Override!
    public boolean eIsSet(int featureID) {!
        switch (featureID) {!
            case MindmapPackage.TOPIC__DESCRIPTION:!
                return DESCRIPTION_EDEFAULT == null ? description != null : !DESCRIPTION_EDEFAULT.equals(description);!
            case MindmapPackage.TOPIC__START:!
                return START_EDEFAULT == null ? start != null : !START_EDEFAULT.equals(start);!
            case MindmapPackage.TOPIC__END:!
                return END_EDEFAULT == null ? end != null : !END_EDEFAULT.equals(end);!
            case MindmapPackage.TOPIC__PRIORITY:!
                return priority != PRIORITY_EDEFAULT;!
            case MindmapPackage.TOPIC__PARENT:!
                return parent != null;!
            case MindmapPackage.TOPIC__EREFERENCE0:!
                return eReference0 != null;!
            case MindmapPackage.TOPIC__SUBTOPICS:!
                return subtopics != null && !subtopics.isEmpty();!
        }!
        return super.eIsSet(featureID);!
    }!
    @Override!
    public Object eInvoke(int operationID, EList<?> arguments) throws InvocationTargetException {!
        switch (operationID) {!
            case MindmapPackage.TOPIC___ALL_SUBTOPICS:!
                return allSubtopics();!
        }!
        return super.eInvoke(operationID, arguments);!
    }!
    @Override!
    public String toString() {!
        if (eIsProxy()) return super.toString();!
!
        StringBuffer result = new StringBuffer(super.toString());!
        result.append(" (description: ");!
        result.append(description);!
        result.append(", start: ");!
        result.append(start);!
        result.append(", end: ");!
        result.append(end);!
        result.append(", priority: ");!
        result.append(priority);!
        result.append(')');!
        return result.toString();!
    }!
!
} //TopicImpl	
  

!
public String getDescription() {!
    return description;!
}!
public void setDescription!
   (String newDescription) {!
    String oldDescription = description;!
    description = newDescription;!
    if (eNotificationRequired())!
        eNotify(...));!
}!



Höherstehende	
  FunkAonalität	
  

public EList<Topic> allSubtopics() {!
      // TODO: implement this method!
      // Ensure that you remove!
      // @generated or mark it!
      // @generated NOT!
  throw new!
    UnsupportedOperationException();!
}	
  



Object	
  Constraint	
  Language	
  

self->closure(subtopics)!



EMF	
  in	
  der	
  Praxis	
  



Sprachen	
  im	
  EMF-­‐Umfeld	
  

•  OCL	
  
•  Xtext	
  
•  OTL	
  
•  QVT	
  
•  EMF	
  Query	
  
•  Xpand	
  
•  [Xtend]	
  
•  ...	
  



Modeling-­‐Stufen	
  

High-­‐Level-­‐
Sprache	
  

Java	
  

Generierung	
  

+	
  Handarbeit	
  



Modellgetriebene	
  Entwicklung	
  

“In	
  Model-­‐Driven	
  Development	
  the	
  
model	
  of	
  a	
  so4ware	
  applicaAon	
  is	
  

specified	
  on	
  a	
  
higher	
  abstracAon	
  level	
  	
  

than	
  tradiAonal	
  programming	
  
languages.”	
  

hRp://www.theenterprisearchitect.eu/blog/2009/11/25/	
  
15-­‐reasons-­‐why-­‐you-­‐should-­‐start-­‐using-­‐model-­‐driven-­‐development/	
  
	
  



Mindmap	
  in	
  Racket	
  

(define-record-procedures topic!
  make-topic topic?!
  (topic-description!
   topic-start topic-end!
   topic-priority!
   topic-subtopics))!
!
(: make-topic!
   (string date date priority !
    (list-of topic) -> topic))	
  



Mindmap	
  in	
  Racket	
  

(define fp!
  (make-topic "Functional Programming"!
              "1990-01-01" "9999-99-99"!
              "high"!
              empty))!
              !
(define oop!
  (make-topic "Object-Oriented Programming"!
              "1989-01-01" "2001-01-01"!
              "low"!
              empty))	
  



Mindmap	
  in	
  Racket	
  

(define-record-procedures mind-map  
  make-mind-map mind-map?!
  (mind-map-title!
   mind-map-created!
   mind-map-elements))!
!
(: make-mind-map!
   (string date (list-of map-element)  

! !-> mind-map))	
  



Mindmap	
  in	
  Racket	
  

(define-record-procedures relationship!
  make-relationship relationship?!
  (relationship-type!
   relationship-source!
   relationship-target))!
!
(: make-relationship!
   (type topic topic -> relationship))	
  



Mindmap	
  in	
  Racket	
  

(define map-element!
  (signature!
   (mixed topic relationship)))	
  



Mindmap	
  in	
  Racket	
  

(define priority!
  (signature!
   (one-of "high" "medium" "low")))!
!
(define type!
  (signature!
   (one-of "dependency”  
           "include"  
           "extend")))	
  



Mindmap	
  in	
  Racket	
  

(define programming!
  (make-topic "Programming"!
              "0000-00-00" "9999-99-99"!
              "high"!
              (list fp oop)))!
              !
(define map1!
  (make-mind-map "Mike's idle thoughts"!
                 "2014-05-19"!
                 (list programming)))	
  



Mindmap	
  in	
  Racket	
  

(: topic-all-subtopics  
   (topic -> (list-of topic)))!
(define topic-all-subtopics!
  (lambda (t)!
    (append !
      (topic-subtopics t)!
      (concatenate!
             (map topic-all-subtopics  
                  (topic-subtopics t))))))	
  



Object	
  Constraint	
  Language	
  

self->closure(subtopics)!



AbstrakAon	
  
(: closure!
   ((%a -> (list-of %a))  
      -> (%a -> (list-of %a))))!
(define closure!
  (lambda (subthings)!
    (lambda (thing)!
      (append (subthings thing)!
              (concatenate!
                (map (closure subthings)  
                     (subthings thing)))))))	
  



Agile	
  Manifesto	
  

Liefere	
  funkAonierende	
  So4ware	
  
regelmäßig	
  innerhalb	
  	
  

weniger	
  Wochen	
  oder	
  Monate	
  und	
  
bevorzuge	
  dabei	
  die	
  kürzere	
  Zeitspanne.	
  

Stunden!	
  



Ist	
  das	
  DDD?	
  

Aber:	
  

Modelle	
  meist	
  blutleer	
  



Agile	
  Manifesto	
  

Fachexperten	
  und	
  Entwickler	
  
müssen	
  während	
  des	
  Projektes	
  
täglich	
  zusammenarbeiten.	
  	
  



DSLs	
  

SpezifikaAon	
  
• GrammaAk	
  
• abstrakte	
  Syntax	
  
• SemanAk	
  

ImplemenAerung	
  
• Parser	
  
•  Interpreter	
  oder	
  
• Compiler	
  

Fachexperte	
  



EingebeRete	
  DSL	
  

DSL-­‐Programm	
  

Bibliothek	
  
aus	
  AbstrakAonen	
  und	
  Syntax	
  

Host-­‐Programmiersprache	
  



Stream-­‐Prozessoren	
  

get	
   put	
  get	
   put	
   >>>	
  



Stream-­‐Programme	
  

(get x)!
(get y)!
(put (* x y))!
(stop)!



Stream-­‐Prozessor	
  in	
  CPS	
  

(make-get!
  (lambda (x)!
    (make-get!
      (lambda (y)!
        (make-put (+ x y)!
          (lambda ()!
            (stop))))))))	
  



Neue	
  Syntax	
  mit	
  Makro	
  
(define-syntax stream-processor!
  (syntax-rules (get put when)!
    ((stream-processor) (stop))!
    ((stream-processor (get ?v) ?clauses ...)!
     (make-get (lambda (?v)!
                 (stream-processor ?clauses ...))))!
    ((stream-processor (put ?exp) ?clauses ...)!
     (make-put ?exp (lambda () (stream-processor ?clauses ...))))!
    ((stream-processor (when ?cond ?cons ...) ?clauses ...)!
     (if ?cond!
         (stream-processor ?cons ...)!
         (stream-processor ?clauses ...)))!
    ((stream-processor ?clause ?clauses ...) ?clause)))	
  



Neue	
  Syntax	
  mit	
  Makro	
  
...!
((stream-processor (get ?v) ?clauses ...)!
 (make-get (lambda (?v)!
             (stream-processor ?clauses ...))))!
...!



DSL-­‐Programm	
  

(define sp-filter!
  (lambda (p)!
    (stream-processor!
     (get x)!
     (when (p x)!
       (put x)!
       (sp-filter p))!
     (sp-filter p))))	
  



AlternaAve:	
  Monaden	
  

f	
  



FunkAonale	
  Programmierung	
  

ausführbares	
  
Modell	
  

höherstehende	
  
AbstrakAonen	
  

eingebeRete	
  
DSL	
  

(Stand-­‐Alone-­‐
DSL)	
  



KomposiAonale	
  Modelle	
  

✜	
  

v	
  



xUnit	
  

Setup	
   Exercise	
   Verify	
   Teardown	
  



FP	
  vs.	
  OO	
  

neues	
  
Objekt	
  Objekt	
  

muAerbares	
  
Objekt	
  

FunkAon	
  

OO:	
  



Unveränderbare	
  Werte	
  

hRp://blogs.msdn.com/b/ericlippert/	
  



Werte	
  staR	
  Effekte	
  



RackUnit	
  

(check-equal?!
 (take 1!
   (run (>>> sp1 sp2)))!
 '(8))	
  



xUnit	
  

Setup	
   Exercise	
   Verify	
   Teardown	
  



SpezifikaAonsbasiertes	
  Testen	
  

(check-property!
 (for-all ((a number)!
           (b number))!
    (= (+ a b)!
       (+ b a))))	
  



SpezifikaAonsbasiertes	
  Testen	
  

(check-property!
 (for-all ((a number)!
           (b number)!
           (c number))!
    (= (+ a (+ b c))!
       (+ (+ a b) c))))	
  



SpezifikaAonsbasiertes	
  Testen	
  

(define associativity!
  (lambda (op sig =?)!
    (for-all ((a sig)!
              (b sig)!
              (c sig))!
      (=? (op a (op b c))!
          (op (op a b) c)))))	
  



FunkAonale	
  Programmierung	
  
und	
  So4warearchitektur	
  

•  Modelle	
  sind	
  Code	
  
•  Objekte	
  sind	
  unveränderbare	
  Werte	
  
•  eingebeRete	
  DSLs	
  sind	
  alltäglich	
  
•  Eigenscha4en	
  sind	
  Tests	
  



Agile	
  Manifesto	
  

Unsere	
  höchste	
  Priorität	
  ist	
  es,	
  
den	
  Kunden	
  durch	
  frühe	
  und	
  
konAnuierliche	
  Auslieferung	
  

wertvoller	
  So4ware	
  
zufrieden	
  zu	
  stellen.	
  	
  



Konsequent	
  agile	
  
Entwicklung	
  mit	
  
funk4onaler	
  

Programmierung
funkAonale-­‐programmierung.de	
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