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Softwarequalitéit und -korrektheit
2V Mi 10 - 12 in HS06

Finordnung: Bachelor Mathematik, Nebenfach Informatik; Komb. Bachelor of Arts,
Informatik; Bachelor IT; Master Wirtschaftsmathematik, Informatik; Wirtschaftswis-
senschaften: Modul I - Software- und Programmiertechnik; Studienschwerpunkte und
Nebenficher Informatik anderer Studiengénge

Vorkenntnisse: Einfithrung in die Informatik; Programmierkenntnisse in C++;
erfolgreiche Teilnahme an xxxMAT500000

Inhalt: Nach Ubersicht in die desastrose Lage der Qualitit vorhandener aktueller
Softwareprodukte (Heartbleed Bug, ...) wird anhand professioneller Entwicklungswerk-
zeuge in qualititssteigernde Vorgehensweisen eingefiihrt.

Statische Codeanalyse, Asserts, Code-Verifikation, Annotationen (C++-Attribute),
Unit-Tests, Reaktion auf Exceptions, ...

Die Programmiermethodik , Codevertrige oder Programming/Design by Contract®
klart die Verantwortlichkeit von Diensteanbieter (function) und Dienstenehmer (Auf-
rufer einer Funktion) durch genaue Vereinbarungen. Mittels des Sprachmittels der
Zusicherung werden Voraussetzungen, Diensteerfiillung und Ausnahmebedingungen zur
Laufzeit eines Programms (automatisch) iiberpriift und fithren zu Code besserer Qua-
litdt. Daneben werden diverse weitere Hilfsmittel zur Software-Qualitédtsverbesserung
vorgestellt und diskutiert.

Literatur: wird in der Veranstaltung bekannt gegeben.

(siche Seite 68 des Modulhandbuchs)


http://www.math.uni-wuppertal.de/fileadmin/mathematik/Studium/Modulhandbuch_BScMath.pdf#page=68

(Aktuell) fehlende Softwarequalitdt

Malware legt mehrere Krankenhduser in Ostengland lahm

The Heartbleed Bug
How to Prevent the next Heartbleed

Deutsche Bank: Software-Panne
Erneute IT-Panne

Online-Bank: Schwere Datenpanne bei Comdirect
Hirnforschung: Fehlerhafte MRT-Software schiirt Zweifel an Zehntausenden Studien
Traue keinem Scan, den du nicht selbst gefdlscht hast

Software-Fehler: Mars-Rover Curiosity im Sicherheitsmodus
Software-Fehler: Mars-Rover Curiosity zuriick aus Sicherheitsmodus

ExoMars: Softwarefehler konnte fiir Schiaparelli-Absturz verantwortlich sein
ESA findet Softwarefehler
Untersuchungsbericht zu Schiaparelli-Absturz

10S 11: Taschenrechner scheitert an Grundrechenarten
iOS 11.3: Apple fixt Taschenrechner-Bug — diesmal richtig


https://www.heise.de/newsticker/meldung/Malware-legt-mehrere-Krankenhaeuser-in-Ostengland-lahm-3453447.html
http://heartbleed.com/
http://www.dwheeler.com/essays/heartbleed.html
https://www.heise.de/newsticker/meldung/Deutsche-Bank-Software-Panne-ist-behoben-3227079.html
http://www.heise.de/newsticker/meldung/Erneute-IT-Panne-Kurzer-Schock-fuer-Kunden-der-Deutschen-Bank-3330829.html
http://www.wz.de/home/panorama/online-bank-schwere-datenpanne-bei-comdirect-1.2234319
https://www.heise.de/newsticker/meldung/Hirnforschung-Fehlerhafte-MRT-Software-schuert-Zweifel-an-Zehntausenden-Studien-3257319.html
https://www.degruyter.com/downloadpdf/j/dmvm.2014.22.issue-1/dmvm-2014-0015/dmvm-2014-0015.pdf
http://www.heise.de/newsticker/meldung/Software-Fehler-Mars-Rover-Curiosity-im-Sicherheitsmodus-3259431.html
http://www.heise.de/newsticker/meldung/Software-Fehler-Mars-Rover-Curiosity-zurueck-aus-Sicherheitsmodus-3264595.html
https://www.heise.de/newsticker/meldung/ExoMars-Softwarefehler-koennte-fuer-Schiaparelli-Absturz-verantwortlich-sein-3360127.html
https://www.heise.de/newsticker/meldung/Absturz-des-ExoMars-Landers-Schiaparelli-ESA-findet-Softwarefehler-3502663.html
https://scilogs.spektrum.de/go-for-launch/untersuchungsbericht-zu-schiaparelli-absturz-veroeffentlicht/
https://www.heise.de/mac-and-i/meldung/iOS-11-Taschenrechner-scheitert-an-Grundrechenarten-3867417.html
https://www.heise.de/mac-and-i/meldung/iOS-11-3-Apple-fixt-Taschenrechner-Bug-diesmal-richtig-3957914.html

Intel schaltet TSX wegen Bug bei Haswell ab

Intels Haswell kommt 2013 mit neuer Speicherverwaltung
Intel-Bug: Vorerst kein Transactional Memory

Install the latest microcode for your processor

Broadwell reparieren

Meltdown und Spectre: der Supergau
Endlich Spectre-Schutz fiir ARM im Linux.Kernel 4.18
Endlich Meltdown-Schutz fiir 32-Bit-x86-Linux

Delta-RPM ./x86_64/openssl-1_1-1.1.0h-p150.3.3.1_lp150.3.6.1.x86_64.drpm wird heruntergeladen

l:‘IIPJ{Elta—RF'M Mvarfcache/zypp/packages/repo-update/x86_64/openssl-1_1-1.1.0h-lp150.2.3.1_lp150.3.6. L.x&6_64.drpm wird angewends
;:r)'uztallieren Jnoarchikernel-firmware-20180525-1p150.2.3. Lnoarch.rpm: “Linwx kernel firmware files”

Inostiull.ieren JuB6_64/libopenssll_1-1.1.0h-lp150.3.6.1.x86_64.rpm: “Secure Sockets and Transport Layer Security”

Incstillieren Jx86_s4/libopenssl1_1-32bit-1.1.0h-lp150.3.6.1.x86_64.rpm: "Secure Sockets and Transport Layer Security”

Inostiull.ieren Jnoarchjucode-amd-20180525-p150.2.3. L.nearch.rpm: "Microcode updates for AMD CPUs"

Inostiull.ieren JuB6_64/yast2-core-4.0.3-1p150.2.3. 1L.x86_64.rpm: "¥as5T2 - Core Libraries”

Inostiull.ieren Jx86_ed/kernel-default-4.12.14-lp150.12.10.1.x86_&64.rpm: "The Standard Kernel"

Prevent unauthorized disclosure of information to an attacker with local user access caused by speculative .

CPU-Liicken ret2spec und SpectreRSB entdeckt
NetSpectre liest RAM via Netzwerk aus


http://www.golem.de/news/transactional-memory-intel-schaltet-tsx-wegen-bug-bei-haswell-ab-1408-108545.html
http://www.golem.de/news/transactional-memory-intels-haswell-kommt-2013-mit-neuer-speicherverwaltung-1202-89665.html
http://www.heise.de/newsticker/meldung/Intel-Bug-Vorerst-kein-Transactional-Memory-2292196.html
https://sites.google.com/site/easylinuxtipsproject/microcode
http://www.heise.de/newsticker/meldung/Intel-will-TSX-beim-Broadwell-reparieren-2427892.html
https://en.wikipedia.org/wiki/Meltdown_(security_vulnerability)
https://www.heise.de/ct/artikel/Die-Neuerungen-von-Linux-4-18-4078605.html?seite=3
https://www.heise.de/newsticker/meldung/Linux-4-19-Support-fuer-schnelleres-WLAN-und-AVM-Fritz-Sticks-4133561.html
https://www.suse.com/de-de/support/update/announcement/2018/suse-su-20182189-1/
https://www.heise.de/security/meldung/CPU-Luecken-ret2spec-und-SpectreRSB-entdeckt-4119197.html
https://www.heise.de/security/meldung/NetSpectre-liest-RAM-via-Netzwerk-aus-4121831.html

Die CPU-Sicherheitsliicken Meltdown und Spectre

(Google-)Name
SpectreV1
SpectreV1.1
SpectreV1.2
Spectre V2
Meltdown (GPZ V3)
Spectre-NG:
SpectreV3a
Spectre V4

k.A.

Kurzbezeichnung

Bounds Check Bypass
Bounds Check Bypass Store
Read-only Protection Bypass
Branch Target Injection (ETI)

Rogue Data Cache Load

Rogue System Register Read (RSRE)
Speculative Store Bypass (SSB)

Lazy FP State Restore

Spectre-Varianten via Return Stack Buffer (RSB)

"Spectre vh"

k.A.

retdspec

SpectreRSE

zu finfweiteren Spectre-NG-Liicken fehlen noch Informationen

CVE-Nummer

CVE-2017-5753

CVE-2018-3693

k.A.

CVE-2017-5715

CVE-2017-5754

CVE-2018-3640

CVE-2018-3639

CVE-2018-3665

k.A.

kK.A.

GPZ steht fir Google Project Zero, Spectre V1 und V2 werden auch GPZ V1 und GPZ V2 genannt

Post-Spectre/Meltdown CPU-Designs

Intel erklédrt Hardware-Schutz gegen Spectre- & Meltdown-Liicken

Liste von Programmfehlerbeispielen
Geschichte der Softwarefehler


https://www.heise.de/newsticker/meldung/Wie-sich-Spectre-und-Meltdown-auf-kuenftige-CPU-Designs-auswirken-4142229.html
https://www.heise.de/newsticker/meldung/Intel-erklaert-Hardware-Schutz-gegen-Spectre-Meltdown-Luecken-4144368.html?view=print
http://de.wikipedia.org/wiki/Liste_von_Programmfehlerbeispielen
http://www.certitudo-gmbh.de/g_geschichte.html

2.1.00:

Der Y 2k-Direktor der United Nations ruft am 2.1.00 einen weltweiten Alarm vor der Benutzung von

Gambro Dialysegerédten aus.
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12.1.00:
13.1.00:

(aus: D

Y2K38

. Schwere Stérungen im Flugverkehr in Chicago und an der gesamten US- Ostklste.
. Massive Stérungen im Flugverkehr von Neuseeland durch Rechnerprobleme

. Kreditkartensysteme bei amerikanischen Tankstellen ausgefallen.

. FBI kann die Datenbank flr Waffenlizenzen wegen Y 2k-Fehler nicht mehr nutzen.
. Radioaktivitdtsiberwachung in Atomwaffenfabrik in Tennessee ausgefallen.

. Stromausfall in Los Angeles

. Justizcomputer verldngert Haftstrafen in Italien um 100 Jahre

1 28 Kernkraftwerke melden Y 2k-Probleme

. Fihrerscheine in Indiana und New Mexico werden falsch ausgestellt.

: Kunde einer US-Videothek soll 177.000 DM Strafgeblhr bezahlen.

! In Schweden und Deutschland "Zahlensalat" auf den Konten von Online-Kunden

. ViertgréBter Autoversicherer der USA hat Y2k-Problem in der Policenverwaltung.
. Pentagon hat zwei Stunden lang keine Kontrolle Gber Spionagesatelliten

. Verwaltungscomputer der Feuerwehr von Washington DC mit Y 2k-Fehler

. Die amerikanische Datenbank flr Chemieunfille ist nicht y2k-fahig.

. Pentagon stellt 230 falsche Schecks aus.

. Homebanking-Programm BankUp von Macintosh hat Y 2k-Problem

: 40,000 Héndler haben Y 2k-Probleme mit Kreditkarten.

. In Arkansas sind die Verwaltungscomputer von 22 Landkreisen betroffen.

! Unbekannte Anzahl von 112.000 Cash Cards der US-Post fehlerhaft

: Chicago-Bank kann in 8 US-Staaten keine Medicare-Uberweisungen tétigen.

. Utah Food Bank in Salt Lake City Total-Crash flr einen Tag

. Die Personalverwaltung der US-Notfallmanagementbehdrde ausgefallen.

. Chevy Chase Bank Window-Versionen von Quicken 99 und 2000 fehlerhaft

. MCS Spectrum Buchhaltungssoftware nicht y2k-fest

. First Union Bank bezahlt Arbeiter doppelt: insgesamt 2,3 Mio. US-$%

Scheckverkehr in Oregon gestért

. Quicken Tool der Financial Times wegen Y2k zusammengebrochen

. Wasserversorgungssystem in amerikanischer Stadt wegen Y2k ausgefallen

. Datenbanken in 157 staatliche Alkoholldden wegen Y2k gestort

. Medizinischer Notfallservice der Feuerwehr im Staate Washington ausgefallen
. Datenbank der Wahlbezirke in Maryland gestért

. Satellitenausfall des Pentagon ernster als zuerst gemeldet

: 50.000 Zeugenaussagen in Topeka durch Y2k-Fehler zerstért

Y 2k-Fehler in Auszahlungssoftware der Deutschen Oper in Berlin

LOTUS warnt vor Anwendung der DOMINO-Software wegen Y2k

as weltweite Y2k-Uberwachungssystem meldet)


http://www.castor.de/diskus/pc2000/fazit.html
https://de.wikipedia.org/wiki/Jahr-2038-Problem

Programmfehler/Bugs, natiirlichsprachige APIs

Bugs
... und konstruktive Gegenmafinahmen (Codevertrige) in natiirlichsprachiger
Art

C++14-Standard, Seite 416: 17.5.1.4 Detaitea specifications, iNvariants/requires/postconditions/returns
oder

C++17-Standard, Seite 452: 20.4.1.4 Detaited specificarions, iNvariants/requires/postconditions/returns:

20.4.1.4 Detailed specifications [structure.specifications]
1 The detailed specifications each contain the following elements:
(1.1} — pame and briel description
(1.2} — synopsis (class definition or function declaration, as appropriate)
(1.3} — restrictions on template arguments, if any
(14)  — deseription of class invariants
1.5 — description of function semantics
2 Descriptions of class member functions follow the order {as appropriate):'®"
(2.1) — ponstructor(s) and destructor
122} — popying, moving & assignment functions
(2.8 — pomparizon functions
24— medifier functions
(23]  — ghserver functions
28] — pperators and other non-member functions
3 Descriptions of function semantics contain the following elements {as appropriate);'™®
(3.1} — Reguires: the preconditions for calling the function
(3.3} — Effects: the actions performed by the function
3.3)  — Synchronization: the synchronization operations (4.7) applicable to the function
(4] — Posteonditions: the observable results established by the function
(350 — Retwrns: a description of the value(s) returned by the function
(8] — Threws: any exceptions thrown by the function, and the conditions that would cause the exception
1370 — Complerity: the time and/or space complexity of the function
38)  — Remarks: additional semantic constraints on the function
13.8] — FError condilions: the error conditions for error codes reported by the function

4 Whenever the Effects: element specifies that the semantics of some function F are Fgquivalent to some code
sequence, then the various elements are interpreted as follows. If F's semantics specifies a Reguires: element,
then that requirement is logically imposed prior to the equivaleni-fc semantics. Next, the semantics of the
eode sequence are determined by the Requires:, Effects:. Synchronization:, Posteonditions:, Returns:, Throws:,
Complerity:, Remarks:, and Error conditions: specified for the function invocations contained in the code
sequence. The value returned from F is specified by F's Refurns: element, or if F has no Retuwrns: element, a
non-void return from F is specified by the return statements in the code sequence. I F's semantics contains
a Throws:, Posteonditions:, or Complerity: element, then that supersedes any occurrences of that element in
the code sequence.


https://de.wikipedia.org/wiki/Programmfehler
http://open-std.org/jtc1/sc22/wg21/docs/papers/2013/n3797.pdf#page=430
http://open-std.org/JTC1/SC22/WG21/docs/papers/2017/n4659.pdf#page=466

[

etwa bei der Spezifikation der C++-Standardbibliotheksfunktion sort():

28.7.1 Sorting [alg.sort]
28.7.1.1 esort [sort]

template<class RandomficcessIterator>
void sort({RandomAccesslterator first, Randomlccesslterator last);
templata<class ExecutionPolicy, class RandomlccessIterators
void sort{ExecutionPolicykk emec,
Randomlccesslterator first, Randomlccesslterator last);

template<class Randomfccesslterator, class Comparse=
void sort{RandomAccesslterator first, RandomlAccesslterator last,
Compare comp);
template<class ExecutionPolicy, class Randomdccessslterator. class Compars>
void sort(ExecutionPolicykk emec,
HandomAccessIlterator first, Randomliccesslterator last,
Compare comp);

Requires: RandomfccessIterator shall satisfy the requirements of ValueSwappable (20.5.3.2}). The
type of #firat shall satisfy the requirements of MoveConstructibla (Table 23) and of MoveAssignable
{(Table 25).

Effects: Sorts the elements in the range [first, last).

Complerity: &N log N) comparizons, where N = last - first



Besser (iibersichtlicher) ist die Spezifikationen der C-++-Standardbibliothek (friither
haufig STL genannt) bei en.cppreference.com:

std:SOrt
Defined in header <algorithm=
template< class RandomIt = {urtil
void sort{ RandomIt first, RandomIt last ); i c++20)
template< class RandomIt = _ {since
constexpr vold sort{ RandomIt first, RandomIt last ); C++20)
template< class ExecutionPolicy, class RandemIt = g Semed
vold sort{ ExecutionPolicy&& policy, RandomIt first, RandomIt last ); C++17)
template= class RandomIt, class Compare = furetil
vold sort{ RandomIt first, RandomIt last, Compare comp ); - C++20)
template< class RandomIt, class Compare = 7 (since
constexpr vold sert( RandomIt first, RandomIt last, Compare comp ); C++20)
template< class ExecutionPolicy, class RandomIt, class Compare = fay e
void sort( ExecutionPolicy&& policy, RandomIt first, RandomIt last, Compare comp J; L CHHT

Sorts the elements in the range [first, last) in ascending order. The order of equal elements is not guaranteed to
be preserved.

1) Elements are compared using operator=.
3) Elements are compared using the given binary comparison function comp.

2.4) Same as (1,3), but executed according to policy. These overloads do not participate in overload resolution
unless std::1s execution policy w=std::decay t<ExecutionPolicy== istrue

Parameters
first, last - the range of elements to sort
policy - the execution policyto use, See execution policy for details.
comp - comparison function object (i.e. an object that satisfies the requirements of Compare) which

returns true if the first argument is less than (i.e. is ordered before) the second.

The signature of the comparison function should be equivalent to the following:
bool cmplconst Typel &a, const Type2 &b);

The signature does not need to have const &, but the function object must not modify the
objects passed to it,

The types Typel and Type2 must be such that an object of type RandomIt canbe
dereferenced and then implicitly converted to both of them.

Type requirements

RandomIt must meet the requirements of ValueSwappable and RandomAccessiterator,
The type of dereferenced RandomIt must meet the requirements of MoveAssignable and MoveConstructible,
Compare must meet the requirements of Compare.

Return value
(none)






A. Quelloffenes Eclipse mit
CDT/UML2.5/0CL2.4-Tools

Hilfsmittel (Tools) zur ,state of the art“ -Entwicklung von C+-+-Anwendungen:
Verfiighar (vorinstalliert) ist auf allen Ausbildungsclustern (CIP/IT/PI: 1101, ...) der
Fachgruppe Mathematik/Informatik der BUW die aktuelle

eclipse ide 2018-09

L+ | |@eclipseide

2018-09

aufrufbar als eclipse-papyrus1809 mit den Komponenten:

Eclipse-Modelling (inkl. Java) mit
CDT (C/C++ Development Environment inklusive Eclipse standalone Debugger),
CDT-Linux Tools (fiir Gcov, Gprof, Perf, Valgrind, ...),
CUTE (C++ Unit-Tests),
UML (Papyrus mit Papyrus-Designer (CPP- und Java-Codeerzeugung),
Eclipse OCL 6.5.0 (Object Constraint Language fiir Codevertrédge/Constraints),
PyDev (Python),
D Development Tools (mit gesondert installiertem dmd, dub),
Scala,
Kotlin,
OcaIDE (Ocaml),

* )

cppcheclipse (mit gesondert installiertem cppcheck)

il


https://www.heise.de/ix/meldung/Klaerungsversuch-zum-Begriff-des-Stands-der-Technik-in-der-IT-Sicherheit-3759959.html

Hinweis zur Installation auf dem eigenen Linux-Notebook:

eclipse ide 2018-09 Packages:

Eclipse Modeling Tools
437TMB 2499 DOWNLOADS

The Modeling package provides tools and runtimes for building model-based

applications. You can use it to graphically design domain models, to leverage Windows 32-bit 64-bit
0 those models at design time by creating and editing dynamic instances, to 'y Mac Cocoa 64-bit
collaborate via Eclipse’s team support with facilities for comparing and = Linux 32-bit 64-bit

merging models and model instances structurally. and finally to generate
Java code from those models to produce complete applications. In addition,
via the package's discover catalog, vou can easily install a wide range of
additional powerful, model-based tools and runtimes to suit your specific
needs.

Installiere Eclipse Modeling Tools, (zur Zeit die Version 2018-09 durch Download der
Datei eclipse-modeling-2018-09-1linux-gtk-x86_64.tar.gz von
http://www.eclipse.org/downloads/packages/, installiere sie mittels:

/Downloads> gunzip eclipse —modeling—2018—09—1linux —gtk—x86_64.tar.gz

buhl@rhea3:” /Downloads> 1s —al ecx

—rw—r—r— 1 buhl users 446816013 20. Jun 09:05 eclipse—modeling
—2018—09—1linux —gtk—x86_64 . tar

wechsle ins Zielverzeichnis fiir selbstinstallierte Software (etwa $HOME/sw) und entpacke
eclipse dorthin:

“/sw> tar xf ~/Downloads/eclipse —modeling—2018—09—1linux —gtk—x86_64 .
tar

“/sw> ls —al eclix

drwxr—xr—x 8 buhl users 4096 20. Jun 14:19 eclipse

“/sw> mv eclipse eclipse—modeling —2018—09—linux —gtk—x86_64

“/sw> cd " /bin

Erzeuge in $HOME/bin ein Startskript SHOME /bin/eclipse-papyrus1809 mit dem Inhalt:

#1/bin/sh
7
$HOME/sw/eclipse —modeling —2018—09—linux —gtk—x86_64 /eclipse $x

und gib ihm Ausfiihrbarkeitsrechte:
“/bin> chmod 755 $HOME/bin/eclipse —papyrus1809

v


https://www.eclipse.org/downloads/packages/

Nach Aus- und wieder Einloggen (bzw. Start einer neuen Shell) kann num mittels
exlipse-papyrus1809 die aktuelle Eclipse-IDE gestartet werden:

2018-09

)@ eclipseide

X - o+ workspace-neuinstallation - Eclipse IDE

File Edit Navigate Search Project Run Window ﬁelp

& Welcome £ Boo & af == B

eCIlpse Welcome to the Eclipse Modeling Tools

Get Started...

Get an overview of the features

A guided walkthrough to the ecore diagram
editor.

Go through tutorials

Create a new Ecore Project to design your
domain model using class diagrams.

Try out the samples

Review the IDE's most fiercely contested
preferences

Find out what is new

Enhance your IDE with additional plugins and
install your Marketplace favorites

™ Always show Welcome at start up




Ergénze dann unter Help, Install New Software, Add
Name: full CDT 9.5
Location: http://download.eclipse.org/toools/cdt/releases/9.5

'-.-x H o

Name: [FullcDT9.5 |[ tocal. |

Location: [http ://download.eclipse.org/tools/cdt/releases/s. 5|l [ Archive... |

cancel | [EEAdETT]

driicke Add und im erscheinenden Komponenteniiberblick

Install X

Available Software
Check the items that you wish to install. o)

Work with: |fullCDTQ.E—http:l.fdownLoad.ecLipse.orq.ftoolsicdt.fre[eases.fg.s ‘ - H Add... H Manage... ‘

‘ type filter text a H Select All ‘

Name Version
» [ |00 CDT Main Features

» [Jun CDT Optional Features

|0 LaunchBar

» || Uncategorized

‘ Deselect All ‘

Details

Select All:

\vailable Software
Check the items that you wish to install. {
vorkwith: |Full CDT. eclipse. [+ ][ Adde.|[ Manage.. |

ype filter text. o| S
Same Version | Deselectall |
+ /111 CDT Main Features

+ Ml €DT Optional Features
+ Ml LaunchBar

+ M I Uncategorized

8items selected

# Show i il ' Hide items that are already installed
7 Group tems by category Whatis already installed?

2 show only ppli target

7 Contact all update sites during install to find required software

| O | ([=Back [ Net> [ concel | [ Finish.

vi



Die Taste Next> erzeugt einen Uberblick aller zu installierenden Komponenten:

X+ Install

install Details

Review the items to be installed.

Name Version

3 @Arduinn C++Tools 9.5.2.201807181141
(g Arduino C++ Tools Developer Resources 9.5.2.201807181141
(g c/c++ Autotools Core Build Support - Experimental  9.5.2.201807181141
I§-¢/C++ Autotools Core Build Support - Experimental De 9.5.2.201807181141
[g-c/C++ Autotools support 9,5.2.201807181141
{f-c/C++ Autotools support Developer Resources 9.5.2.201807181141
(3 c/c++ Berkeley UPC (Unified Parallel C) Toolchain Supp 9.5.2.201807181141
(g c/c++ Berkeley UPC (Unified Parallel C) Toolchain Supp 9.5.2.201807181141
lT6‘*=C."C~0—I» C99 LR Parser 9.5.2.201807181141
[g- c/C++ €99 LR Parser Developer Resources 9.5.2.201807181141

3 @C,'C+{ C99 LR Parser SDK 9.5.2.201807181141
[j-cfc++ cMake Build Support - Preview 9.5.2.201807181141
(f-c/C++ CMake Build Support - Preview Developer ResoL 9.5.2.201807181141
- C/C++ Debugger Services Framework (DSF) Examples 9.5.2.201807181141
- C/C++ Debugger Services Framework (DSF) Examples [ 9.5.2.201807181141

Id

org.eclipse.cdt.arduino.feature.group
org.eclipse.cdt.arduino.source.feature.group
org.eclipse.cdt.core.autotools.feature.group
org.eclipse.cdt.core.autotools.source.Feature.c
org.eclipse.cdt.autotools.feature.group
org.eclipse.cdt.autotools.source.feature.groug
org.eclipse.cdt.bupc.feature.group
org.eclipse.cdt.bupc.source.feature.group
org.eclipse.cdt.core.lrparser.feature.feature.gr
org.eclipse.cdt.core.lrparser.feature.source.fez
org.eclipse.cdt.core.lrparser.sdk.feature.group
org.eclipse.cdt.cmake.feature.group
org.eclipse.cdt.cmake.source.feature.group
org.eclipse.cdt.examples.dsF.feature.group
org.eclipse.cdt.examples.dsF.source.feature.gr

» lg-c/Ci+ Development Tools
» [f-C/C++ Development Tools SDK

9.5.2.201807181141
9.5.2.201807181141

org.eclipse.cdt.feature.group
org.eclipse.cdt.sdk.feature.group

Size: 91.468 KB
Details

| <Back cancel || Finish |
Nach erneuter Betétigung von Next>
L Install
Review Licenses i ﬂ
Licenses must be reviewed and accepted before the software can beinstalled. ! _./l‘

Licenses:

+ Eclipse Foundation So| e User Agreement

License text:

Eclipse Foundation Software User Agreement
November 22, 2017
Usage OF Content

THE ECLIPSE FOUNDATION MAKES AVAILABLE SOFTWARE,
DOCUMENTATION, INFORMATION

/AND/OR OTHER MATERIALS FOR OPEN SOURCE PROJECTS
(COLLECTIVELY "CONTENT"). USE OF

THE CONTENT IS GOVERNED BY THE TERMS AND
CONDITIONS OF THIS AGREEMENT AND/OR THE

TERMS AND CONDITIONS OF LICENSE AGREEMENTS OR
MNOTICES INDICATED OR REFERENCED

BELOW. BY USING THE CONTENT, YOU AGREE THAT YOUR
USE OF THE CONTENT IS GOVERNED

BY THIS AGREEMENT AND/OR THE TERMS AND
CONDITIONS OF ANY APPLICABLE LICENSE

IAGREEMENTS OR NOTICES INDICATED OR REFERENCED
BELOW. IF YOU DO NOT AGREE TO THE

[TERMS AND CONDITIONS OF THIS AGREEMENT AND THE
TERMS AND CONDITIONS OF ANY

|APPLICABLE LICENSE AGREEMENTS ORNOTICES
INDICATED OR REFERENCED BELOW, THEN YOU

MAY NOT USE THE CONTENT.

= | accept the terms of the license agreement
1 do not accept the terms of the license agreement

() | <Back | Mext> || cancel | m

Vil



und Akzeptierung der Lizenzbedingungen (“I accept ...“ gefolgt von der Betétigung der
Taste Finish) lduft die Installation.

Beantworten Sie dabei Do you trust these certificates durch Select All gefolgt von
Accept Selected:

*

Do you trust these certificates?

B Eclipse Foundation), Inc.; Java Software Code Signing; Sun Microsystems Inc

| selectall || Deselectall |

‘v Eclipse Foundation\, Inc.; Java Software Code Signing; Sun Microsystems Inc ‘
2 e = sty 7

| Details |

© __cancel | (RN

Abschliefend (nach Installationsende) sollten Sie in

X Software Updates

@ Would you like to restart Eclipse IDE to apply the changes?
owo | NG
e hee ) I

die Taste Restart Now betitigen.
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Zur analog ablaufenden Installation der Eclipse-Plugins fiir die Linux-Developertools
erganze unter Help, Install New Software, Add

linuxtools
http://download.eclipse.org/linuxtools/update

WOTKSpace — SL/LTT2 ~ Eclupse

File Edit Source Refactor Mavigate Search Project Run Window Help
o
3 | & ‘ Install
0 .
Wi Available Software
| = Check the items that you wish to install.
| Work with: | linuxtools - http://download.eclipse.org/linuxtools/update > |
0 Pre Find more software by working with the "Available Software Sil
=l
=] Select éll Deselect All 50 items selected
& 3 :
@ Details
~ Show only the latest versions of available software |_| Hide items that are already installed
1}
pe ~ Group items by category What is already installed?
=) | Show only software applicable to target environment
13 | ¥ Contact all update sites during install to find required software
=
(=2

das Linuxtools-Repositorium und wéhle Select All an:

DUNMDUNUX—TCLG = /Din

Install

Review Licenses

Licenses must be reviewed and accepted before the software can be installed.

'| Licenses: License text:

~ Eclipse Foundation Software Usgrhgrgament EEc[ipse Foundation Software User Agreem

| Z
C/C++ Call Graph Visualization 5.1.0.201609141916 |/ \Pt 5 2014

C/C++ Call Graph Visualization Developer Resources 5.1.| Usage Of Content
C/C++ Library APl Documentation Hover Help 5.1.0.201¢
C/C++ Library AP| Documentation Hover Help Developer'iTHE ECLIPSE FOUNDATION MAKES AVAIL

||ISOFTWARE, DOCUMENTATION, INFORM#
ChangelLog Management Tools 5.1.0.201609141916 ::OR

ChangelLog Management Tools Developer Resources 5-1-‘.!DTHER MATERIALS FOR OPEN SOURCE P
ChangeLog Management Tools for C/C++ 5/1.0.201609 {50k B oontrma bt
‘®' | accept the terms of the license agree

Changelog Management Tools for C/C++ Developer Resc

ChanaeLoa Management Tools for Java 5.1.0.201609141 — | 4° ot accept the terms of the licens

X



Die Linuxtools bieten FEclipse-Integration qualitédtssteigernder Tools fiir die C++4-
Entwicklung:

e (Callgraph

e Changel.og

e GProf

e Gcov (oder lcov)
e Libhover

e Man Page

e [TTng

e OProfile

e Perf

e Systemtap

e Valgrind



Ahnlich installiert man Cute 5.5, ein C++4-Unit-Test-Plugin:

Help, Eclipse Marketplace

X o+ Eclipse Marketplace

Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation.
Press the "moreinfo" link to learn more about a solution.

Search |.Recant'| Pnpular| Favorites|1n‘stalled| » Eclipse Newsletter; Boot & Build Eclip...|

Find: | O cutel a | |All Markets |E| |All Categories Iz| |§|

aCute: C# edition in Eclipse IDE Latest

aCute enables C# application development in the Eclipse IDE. aCute provides a rich G editor with
E E error reporting, hover, conkent assist, jump to references...... more info

by Eclipse aCute contributors, EPL

C# .NET dotnet fileExtension_cs fileExtension_csproj

[ % 14| [#] installs: 7,30k (530 last month) [install |

Cute C++ Unit Testing Easier 5.5

Automated unit testing supports high quality of program code, even under inevitable change and
refactoring. As a side effect, unit tested code often has a better... more info

by IFS Institute for Software, Commercial - Free
c++ Unit Testing unit c/c++

| #20 | [#| installs: 16,7 (270 last month) [1nstall|

Install Cute C++ Unit Testing Easier 5.5, Confirm, “I accept ... license...“, Finish

Ergidnze dann unter Help, Eclipse Marketplace das UML-Tool Papyrus Software
Designer 1.1.0 (fiir die Erstellung von UML-Modellen):

s Eclipse Marketplace

Eclipse Marketplace é
select solutions to install. Press Install Now to proceed with installation.

Press the "moreinfo” link to learn more about a solution. U

Search| Recenl:| Popular| Favorites|1nsl:alled . Eclipse Newsletter: Boot & Build Eclip...|

Find: I ©, Papyrus Software Designer| G] ‘AllMarkets |E\ |All Categories Ig |G__nj

Papyrus Software Designer 1.1.0

= | Papyrus Software Designer is a project of the Eclipse Papyrus's galaxy. It enables code generation and
f reverse engineering for C++ (Csoon to come) and Java. Code... more info

H#EW by CEA, EPL
Papyrus mde UML code generation reverse engineering ...

[*15] [#] installs: 6,31K (763 last month) [Install|

14130

Install

x1



x 4+ Eclipse Marketplace

Confirm Selected Features

Press Confirm to continue with the installation. Or go back to choose more solutions to install. u

w (=] §3 Papyrus Software Designer 1.0.5 http://download.eclipse.org/modeling/mdt/papyrus/components|
(v <= Papyrus Java profile, library and code generation (Incubation) (required)
v 4 Papyrus C++ profile, view and code generation (Incubation)
v 4k Papyrus Designer Transformation, develop and deploy component based applications (Incubation,
|| 4 Papyrus Designer Unified component model (incubation)

@ ‘ < Install More “ | cancel || Finish _‘J

Confirm
Accept Licence, Finish
Restart Now

Erginze unter Help, Eclipse Marketplace dann die Eclipse OCL 6.5.0 zur Erstel-
lung von formalen Constraints (Codevertrige an die UML-Komponenten):

x  + Eclipse Marketplace '
Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation. == =
Press the "more info” link to learn more about a solution.

Search|Recent| Popular | Favorites | Installed| , Eclipse Boot &Build Eclip...|

Find: [ Q ocL6.5.0 a[AlmMarkets | ¥ [all cat

McCore Montages Core 1.0

Mpotages ™~ MCoreis a platform specific modeling language (PSML) targeted to the Eclipse + ECore + OCL platform. It
provides a generic tabular syntax (like Excel sheets)... more info

by Montages Open Source Project, EPL
Business Architecture Fast Prototyping Tabular Editor Excel OCL

[ %0 | [#] installs: 103 (19 last month) [install|

Eclipse OCL 6.5.0

@], Eclese OCLisan implementation of the Object Constraint Language (OCL) OMG standard for EMF-based
models. more info

byeclipse.org, EPL
Modeling OCL UML Constraints Language IDE ...

[ %6 | \E\ Installs: 3,65K (133 last month) |install|

a

Install, accept licence, Finish, Restart Now
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Bei Bedarf kann man unter Help, Eclipse Marketplace schliefllich noch die Python-
Entwicklungsumgebung PyDev 6.5.0 installieren

X+ Eclipse Marketplace

Eclipse Marketplace

Seleckt solutions to install. Press Install Now to proceed with installation.
Press the "more info” link to learn more about a solution.

|
Search | Recent| F"upular| Favorites | 1nstalled| » Eclipse Newsletter: Boot & Build El:lip...| :
Find: l 2, pydey| a l |All Markets |E| |All Categories Iz| |§|
PyDev - Python IDE For Eclipse 6.5.0
PyDev is a plugin that enables Eclipse to be used as a Python IDE (supporting also Jython and
ePyDev IronPython). It uses advanced type inference techniques which allow... more info
by Brainwy Software, EPL
IDE Python Aptana Pydev Django ...
| % 1246] [#| installs: 1,03M (18.596 last month) [1nstalt|

Install, Confirm, Accept licence, Finish, Restart Now
und D-Unterstiitzung (ddt 1.0.3, sofern auf Threr Maschine dmd und dub installiert sind)

X o+ Eclipse Marketplace

Eclipse Marketplace

Select solutions to install. Press Install Now to proceed with installation.
Press the "more info" link to learn more about a solution.

Search| Recent | Popular| Favorites | 1nstalled| » Eclipse Newsletter: Boot & Build Eclip...|

Find: [ Q, ddy| a | |AllMarket5 |E| |All Categories IE| |§|

DDT

DDT s an Eclipse IDE extension the D programming language. Please see the website for more
information: http://ddtide.github.io/ more info

by Unknown, EPL
IDE d dlang fileExtension_d

| %5 | [#] installs: 3,49K (80 last month) |1nstall |

Marketplaces

=

(?) | <Back |[InstallNow> || cancel | (G

Install, accept licence, Finish, Select All, Accept selected, Restart
Now

und ... hinzuinstallieren.
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(Vorinstalliert auf den Ausbildungsclustern der Fachgruppe als eclipse-papyrusp sind
zum Beispiel zusétzlich: Scala IDE 4.7.x, Kotlin 0.8.7, OcalDE 1.2.21 (fir
Ocaml).)

cppcheclipse 1.1.0 (Eclipse-Marketplace Plugin fiir cppcheck) ist nach Installation
von cppcheck ebenfalls sehr empfehlenswert:

m I lic
‘ Alle ‘ Installiert | Aktualisierungen ‘

Q cppcheck a
| \

compilers and many other analysis tools it does not detect syntax

errors in the code. Cppcheck primarily detects the types of bugs th...

3 cppcheck  Cppcheck is a static analysis tool For C/C++ code. Unlike C/C++
) ~ :
‘ | Installieren |

Getting started with CDT development

CDT Documentation, Tutorials, ...

Eclipse CDT (C/C++ Development Tooling)
Eclipse fiir C/C++-Programmierer, dritte Auflage

Hinweis zu verfiigharen Softwareentwicklungssystemen:
GNU g++ fiir Linux

gcc7 vor den Toren

Compiler: GCC 7.1 kennt die Sprachfeatures von C++17
GNU Compiler Collection 7.3

GCC 8.2

GCC, the GNU Compiler Collection

C++17: Standardbibliotheksénderungen

Cygwin fiir Windows, Cygwin

mingw-64

Windows 10 Linux-Subsystem

C++17 Features In Visual Studio 2017 Version 15.3 Preview

Microsoft Imagine (frither MSDNAA): VisualStudio 201x fiir Windows

Xiv


http://wiki.eclipse.org/Getting_started_with_CDT_development
http://www.eclipse.org/cdt/documentation.php
http://www.eclipse.org/cdt/
https://www.dpunkt.de/buecher/12137/9783864901966-eclipse-f%C3%BCr-c-c%2B%2B-programmierer.html
http://gcc.gnu.org/onlinedocs/
http://www.heise.de/newsticker/meldung/Compiler-GCC-7-ist-feature-complete-3466418.html
https://www.heise.de/developer/meldung/Compiler-GCC-7-1-kennt-die-Sprachfeatures-von-C-17-3701663.html
https://www.heise.de/developer/meldung/GNU-Compiler-Collection-7-3-kommt-mit-neuen-Switches-gegen-Spectre-V2-3951504.html
https://gcc.gnu.org/gcc-8/
https://gcc.gnu.org/
https://www.heise.de/developer/artikel/C-17-Neuzugaenge-in-den-Bibliotheken-3457730.html
http://www.cygwin.com/
https://de.m.wikipedia.org/wiki/Cygwin
https://mingw-w64.org/doku.php
http://www.heise.de/newsticker/meldung/Hands-on-Das-neue-Linux-Subsystem-in-Windows-10-3163994.html
https://blogs.msdn.microsoft.com/vcblog/2017/05/10/c17-features-in-vs-2017-3/
http://www.zim.uni-wuppertal.de/dienste/software/lizenzen/MSDNAA/

B. Ausblick

PbC/DbC im neuen C++-Standard? (C++20)
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