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High-level programming =
Kopta MnviA language —
Java
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Java is a high-level, class-based, object-oriented
programming language that is designed to have as
few implementation dependencies as possible.
Wikipedia

Designed by: James Gosling

First appeared: May 23, 1995; 27 years ago

Paradigm: Multi-paradigm: generic, object-oriented
(class-based). functional, imperative, reflective,
concurrent
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Prof. of Software and System Engineering
University of Patras
https://sites.google.com/site/thramboulidiskleanthis,
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Nwc avtipetwmidetal, Goody's vs. C/C++

= €UBUVN TOU NpoypaAPPaTIoTn

= MNXavioTikn dladikaaia,
= malloc/free
= new/delete

= ENIPPENNC O€ (KaTaoTpoPIka) oPpaAuaTa
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Nwc avtipetwmidetal, Goody's vs. C/C++

Garbage
Collector in
action
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= €ival

= O pnxaviopog nou avaAauBavel Tn diaypagn TwV avTIKEIHEVWY apou
npoadiopioel 0TI auTa dev XpNnoiIonolouvTal NAEOV.

= Java, Lisp, ...

= quTOPATONOINUEVN dladikaaia

= "The Java language may be the most widely used programming language
to rely on garbage collection, but it is by no means the first. Garbage
collection has been an integral part of many programming languages,
including Lisp, Smalltalk, Eiffel, Haskell, ML, Scheme, and Modula-3, and
has been in use since the early 1960s.” IBM

most common techniques for garbage collection

http://www.ibm.com/developerworks/java/library/j-jitp10283/
Java Garbage Collection Basics

http://www.oracle.com/webfolder/technetwork/tutorials/obe/java/gc01/index.html
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= There are several basic strategies for garbage collection: reference counting,
tracing collectors (mark-sweep), copying,..

= The mark-and-sweep algorithm

= was the first garbage collection algorithm to be developed that is able to reclaim cyclic data
structures.

anoTeAsiTal ano duo oTadia:

= ZNUEIOVOVTAl T AVTIKEINEVA OTA onoia avapepovTal ol JETABANTEG
« Gueoa n

« €UPeOa (OIaPECOU AWV AVTIKEIMEVOV TOU GwpoU).

= AQOoU OAeg o1 MBaveg d1IadpOoUEG OE avTIKEIMEVA EpEUVNOOUY, TA U ONUEIWUEVA AVTIKEIPEVA
(garbage) ouM\éyovTal.

= Variations of the mark-and-sweep algorithm continue to be among the most
commonly used garbage collection techniques.
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Aettoupyla tou Garbage Collector

Heap

Variables cyclic
data

structures
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Reachable and unreachable objects

Figure 1. Reachable and unreachable objects
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= Step 1
Marking

= Step 2a
Normal Deletion

= Step 2b
Deletion with

Compacting

Source: Oracle

T
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1 ative object

O unreterenced objects

[ memory space
After normal
|:| D D |:| deletion

Memory Allocator holds a list
of references to free spaces,
and searches for free space

whenever an allocation is required

After normal
L0 Deletion with
compacting

Memory Allocator holds the
reference to the beginning of
free space, and allocated
memory sequentially then on.
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= aouyXpovn

= UNApXel NAVTOTE EVEPYO €va VA oUAOYNG anoppidpdaTwy (garbage
collection thread) pe TNV pIKPOTEPN NPOTEPAIOTNTA.

= OTav oupnNANPwOEi To KBAvTo Xpovou avapovne (nou kabopileTal ano
TNV NPOTEPAIOTNTA KAl TO POPTIO TOU CUOTAKATOC) O
XPOVOOPOHOAOYNTNC TO EKTEAEI.

= oUyXpovn
= OTav 10 oUoTnua e€avtAnoel T d1IaBEaiun PvnpEn
« dueoa anod pia KANon Tou npoypdupatoc otnv pEbodo System.gc()
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= Resource consumption

= Garbage collection consumes computing resources in deciding
which memory to free, reconstructing facts that may have been
known to the programmer.

= unpredictability

= The moment when the garbage is actually collected can be
unpredictable (unacceptable in real-time environments)
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(ZGC was introduced for windows in Java 14)

= iS a scalable, low-latency garbage collector.

= performs all expensive work concurrently, without stopping the execution of
application threads for more than 10ms, which makes it suitable for
applications which require low latency and/or use a very large heap (multi-
terabytes).

= command-line options

» Setting the Heap Size
= allow allocations to be serviced while the GC is running.

» Setting Number of Concurrent GC Threads
= This option essentially dictates how much CPU-time the GC should be given. G

Source: Oracle
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