OO6CoOLWeHHoe n
reHepaTUBHOeE
nporpaMmmMupoBaHue



Modular decomposition

A Modular Unit

/
/

/

Y




Mpumep 1.

Boat club: members, boats, activities, etc.

Change log:

e Log format
e Changes to be logged
e Operations with log



MMpumep 2.

void transfer(Account fromAcc, Account toAcc, int amount)

throws Exception {
if (fromAcc.getBalance() < amount)
throw new InsufficientFundsException();

fromAcc.withdraw(amount);
toAcc.deposit(amount);

»



MMpumep 2.

void transfer(Account fromAcc, Account toAcc, int amount, User user, Logger
logger) throws Exception {
logger.info("Transferring money...");
if (lisUserAuthorised(user, account)) {
logger.info("User has no permission.");
throw new UnauthorisedUserException();
b
if (fromAcc.getBalance() < amount) {
logger.info("Insufficient funds.");
throw new InsufficientFundsException();

¥

fromAcc.withdraw(amount);
toAcc.deposit(amount);

database.commitChanges(); // Atomic operation.
logger.info("Transaction successful.");



Aspectual decomposition

An Aspect

/

______________________




Aspectual decomposition

Model A Model C

c-=




Aspectual decomposition

Model A Model C

7 join point
advice 1 / p » join point

\

/ join point
Z N

\ —» join jpoint

join point

advice 2




Hanbonee xapakrtepHble npyuMepbl

JlornposaHue

TecTnpoBaHue / TpaccmpoBka
CUHXpOHN3aums
be3onacHocTb (aBTOpM3aLnA)
ObpaboTka omnbok
[lomeHHast onTumMmn3sauus



TepmMmuHonorus

Touka coeguHeHus (join point)
Cpe3s (pointcut)

CoBerT (advice)

AcnekT (aspect)



TepmMmuHonorus

e Touyka coeamnHeHuns (join point)
MecTo BCTaBku (0enCcTBUA) B UICXOOHYHO MOAESb



TepmMmuHonorus

e Tou4ka coegmHeHusa (join point)
e Cpes (pointcut)

Habop To4yek coegnHeHnsa Ans BCTaBKN AENCTBUS



TepmMmuHonorus

e Touyka coeamnHeHuns (join point)
e Cpe3s (pointcut)

e CoBerT (advice)

BcTtaBngaemoe gencreme



TepmMmuHonorus

e Touyka coeamnHeHuns (join point)

e Cpes (pointcut)

e CoBerT (advice)

e AcnekT (aspect)

Mogaynb, peanusyowmnmn pyHKUNOHANLHOCTb



Mpumepsbli



AspectJ

e Touyka coeamnHeHuns (join point)
o BbI30B MeToga (KOHCTPYKTOpa)
o YTeHune/3anucb nonga knacca
o ObpaboTka UCKNYEHUSA
O



AspectJ

e Tou4ka coegmHeHusa (join point)
e Cpes (pointcut)

pointcut set() : execution(* set*(*) ) && this(Point)
&& within(com.company.*);



AspectJ

e Tou4ka coegmHeHusa (join point)
e Cpes (pointcut)
e CoBerT (advice)

after() : set() {
Display.update();
¥



AspectJ

e Touyka coeamnHeHuns (join point)
e Cpes (pointcut)
e CoBerT (advice)
e AcnekT (aspect)

aspect DisplayUpdate {
void Point.acceptVisitor(Visitor v) {
v.visit(this);
b

pointcut set() : execution(* set*(*) ) && this(Point) && within(com.company.*);

after() : set() {
Display.update();
}

// other crosscutting code...



MPS



IlutepaTypa

e Generative Programming: Methods, Tools,
and Applications

Krysztof Czarnecki, Ulrich Eisenecker

Addison-Wesley Professional; 1 edition (June 16, 2000)
[lepeBoa: HepHeuku K., AnseHekep Y. [NopoxpatoLlee
nporpaMMmnpoBaHue: METOAbI, UHCTPYMEHTHI,
npumeHenmne / MNep. ¢ aHrn. Cl16: MNutep, 2005.

e Domain-Specific Languages

Martin Fowler
Addison-Wesley; 2011




