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Gliederung

1) POSIX - Portable Operating System Interface

l. Generelle Informationen — Was?, Wer?, Wo?
ii.  Entwicklung — Versionsverlauf
lii.  Begrindung — Warum entwickelt?

2) POSIX — Spezifikation
I.  Aufbau des Standards / der Spezifikation

ii. Beispielauszlige — Erlauterungen
lii.  Ausdricke

3) POSIX - Verwendung & Relevanz
4) POSIX — Kritik
5) Fazit / Ausblick
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RHXAllgemein

Portable Operating System Interface

= Gruppe von Standards, Basiert auf Unix

= Standardisierte Programmierschnittstelle (API)

= Entwickelt durch: IEEE & Open Group flr Unix

= Schnittstelle: Anwendungssoftware & Betriebssystem
- Kompatibilitat, Standard-Verhalten

< IEEE

Advancing Technology
for Humanity

[1]

2]
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POSIXEtviddung1/2

Versionsverlauf

- POSIX.1: IEEE Std 1003.1-1988 (Core Services: Process Creation &
Control, C Library, File and Directory Operations, Signals[Floating Point

Exceptions, lllegal instructions, memory violations, etc.])

- POSIX.1b : IEEE Std 1003.1b-1993 (Real-time extensions: Shared
memory, message passing, Real time signals, semaphores)

- POSIX.1c : IEEE Std 1003.1¢-1995 (Threads extensions: Thread
Creation, Thread Scheduling, etc.)

- POSIX.2: IEEE Std 1003.2-1992 (Shell Utilities: Command Interpreter,
Utility Programs)
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POSXEtviddung 22

Versionsverlauf

AUSTIN GROUP Nach 1997

- POSIX.1-2001: Base Definitions, System Interfaces und Headers,
Commands und Utilities

- POSIX.1-2004: Kleines Update, neue techn. Anforderungen

- POSIX.1-2008: Base Definitions, System Interfaces und Headers,
Commands und Utilities, rationale volume

- POSIX.1-2017: Base specifications

- Heutiger Standard: ISO/IEC/IEEE 9945, IEEE Std 1003.1-2008
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0S 2 0S3

System Resources
0OS1
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F{HXBegr'L'ndung 2/3

API

ﬂ Portabilitat

Application A Features
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System Resources
0OS1

External Entities

POSIX

Application A

[3]
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POS X Rinzipien

= |EEE Std 1003.1 (POSIX.1) — Prinzipien:

Prinp | Erlauterung

Min. Interface, Not Implementation Interface, ohne Implementation
Portability Betriebssystemunabhangig
Application-oriented Applikationsorientierung
Broadly Implementable Einsetzbar Giber viele OS hinweg

Min. Changes to: Hist. Implementation & Minimale Veranderungen der bestehenden
Exist. Application Code Implementation & des bestehenden
Anwendungscodes
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= |nhalt Spezifikation von Standard IEEE Std 1003.1-2008:

- Basis-Definitionen (Konventionen, Definitionen, Konzepte)

- System-Schnittstelle (API, Standard C)

- Erlauterungen
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POSXesp-Asan!

POSIX Threads (Pthreads)

= Thread: Satz von Anweisungen (Prozedur)
= Multi-threaded Programme: Mehrere Prozeduren
gleichzeitig
= Pthreads: pthread.h pthread create() / pthread join()
= Programm Performance
- Weniger OS overhead
- Weniger Ressourcen Verbrauch

- Mehr Threads gleichzeitig mdglich
= Unterstitzt durch meisten OS
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POSIX Threads
(Pthreads) > vos ch)

- Output; : (et (chart e
0000011111 -

int main ()

1
char chl="1", ch2="6";
pthread t pl, p2;

pthread create (&%p1, ., print_char, &chl);
pthread create (&p2, , print_char, Zch2);

pthread join (pl,
pthread join (p2,

("\n™);

>
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POSXen-Asang?

FParent prrocess

POSIX Prozesse unning program “A” a

= fork() mit exec() neuer Prozess Chitd proces

. . kel running frrogram “A”
= exit() zurtick zum Parent oy T

B

. kl I I () P ro Z e SS b e e n d e n Parent may perform e o @

other actions here

further actions here

.

l Child may perform

Interprocess-Komm.:

wail( & status)

execoe(B, )

inpti:um]] \\\ (optional)
I - .
'y} = ! M \\
» I = ~
= Uber system call fork(): -1, 0O, pid ay,
. -E I E .tr?/\\'*?a
= S | 13 i
ana S %:'; 0?';):\\ Execution of
_: = ~. program “B”
= *u
1 Y
|

-’ ———————— - exilistatus)
l optionally delivers SIGCHLD J
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POSX e -Asan3

POSIX I/O bzw. Dateizugriff

= Beispiel mit fopen()/ fwrite() /

:i int main {
fread() / fclose() *
m Erste”ung Datei SDS.txt _E. char str[] = "SDS-Proseminar”;

= Content: SDS-Proseminar 5 fp ( "SDS.txt” , "w" ):
6 (StP 3 ) (StP} 3 fp )i

(fp);
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POSXep-Asan 4

Terminal 1/O - Datenstrome

Standard-Datelen:

= stdin, Standardeingabe: Daten in Programm einlesen

= stdout, Standardausgabe: Daten aus Programm ausgeben
= stderr, Standardfehlerausgabe: Ausgabe Fehler- &

Statusmeldungen Text terminal

#0 stdin Keyboal‘d)
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POSX ausdriike 12

POSIX Description ASCII Unicode Shorthand Java
[:alnum:] [Alphanumeric characters | [a-zA-Z0-9] [QE;;E{M} “piAlnum}
[:alpha:] [Alphabetic characters [a-zA-Z] “WpIL \piINT} “pialpha}l
[:asci1:] [ASCI characters ['x00-\x7F] “piInBasicLatin} WP1ASCII}
[:blank:] |Space andtab [ &tl [\piZs}it] “h “piBlank}
[:entrl:] [Control characters [\x00-\x1F\x7F] | \piCc} \piCntrl}
[:digit:] |[Digits [0-9] “WpiNd} “d “piDigit}

Punctuation (and [} "h#SH&" O =+,
[:punct:] symbols) ( NSy e==TaN \piP} \piPunct}
g WAAT AL 3~
All whitespace
[:space:] |characters, including line | [ SENEYnNwLT] (KNS AN AVAV NN il B RY- \pisSpace}
breaks
[:upper:] |[Uppercase letters [a-Z] SpiLu} N “piUpper}
[6]
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POSX ausdriicke 272

C-Posix Library
= Spezifikation einer Standard C Bibliothek
= POSIX: Mehr Funktionen, als Standard C

= Publikation Open Group POSIX headers
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RHXVerw/Fblevanz

OS - POSIX konform . e
= Zur EinfUhrung groRe

A/UX Relevanz & Reichweite

12cOS mit Darwin = GrolSter Standard fur OS auf
| dem Markt

SelEiE = Kritik steigt = veraltet?

AlX = 3 grolde UNIX-OS:

Android, OS X, Ubuntu
= Google Trends

HP-UX

Windows NT (Pthreads-w32)

LINUX
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Performance of Concurrent File Opens
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Performance Relative to Single-Node

o

32 128

256 512

Concurrent Client Nodes [7]

x-Achse: Anzahl der parallelen Klienten-Anfragen
Y-Achse: Performance Relativ zu Abfrage durch einen Klienten

SDS18 - POSIX - Johnvir Singh Khattar

19/27



UH

jii . . 3

a8 Universitdit Hamburg
DER FORSC

HUNG | DER LEHRE | DER BILDUNG

ImXK‘itikZ/?:

LAfter a write() to a regular file has successfully
returned:

— Any successful read() from each byte position in the

file that was modified by that write shall return the data
specified by the write() for that position until such byte

positions are again modified.

— Any subsequent successful write() to the same byte
position in the file shall overwrite that file data.” [Q. 1]

SDS18 - POSIX - Johnvir Singh Khattar
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POS X kitik3/3

POSIX Metadata sieht vor:

- User and group which owns the file

- Permission that user and group has to read and modify
the file

- The time the file was created and last modified

- Etc.
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POS X Fazit / Aushlick

= Ziel von POSIX: Portabilitat von AS sichern.

= Umsetzung: Erstellung einiger Standards (API) fr
die OS-Hersteller - Garantiertes Verhalten

= Elemente von POSIX bis heute relevant: pthrads
= Heute: Kritik = POSIX-Standard sollte neu

aufgesetzt werden + ,outdated” fur neue
Technologien
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Danke fur Bure Aufmerksanket!

Fragen?
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[1] Logo IEEE ; https://www.ieee.org/

[2] Logo Open Group ; https://www.opengroup.org/

[3] In Anlehnung an: ,Understanding the POSIX Open System Reference Model (1990), Tom
Elliot/BMI, https://www.youtube.com/watch?v=31bS6cUHj-U

[4] Ubernommen aus: ,Linux Processes and Signals®,
https://www.bogotobogo.com/Linux/linux_process and_signals.php

[5] Ubernommen aus: ,Standard-Datenstrome®, https://de.wikipedia.org/wiki/Standard-
Datenstr“oeC3%B6me

[6] Geklrzt ubernommen aus: ,POSIX Bracket Expressions” , https://www.reqular-
expressions.info/posixbrackets.html

[7] Ubernommen aus: Glenn Lockwood, ,WHAT'S SO BAD ABOUT POSIX /07,
https://www.nextplatform.com/2017/09/11/whats-bad-posix-io/
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[Q.1] http://pubs.opengroup.org/onlinepubs/9699919799/functions/write.html
http://pages.cs.wisc.edu/~remzi/OSTEP/

https://kb.iu.edu/d/agjv

https://www.unidata.ucar.edu/mailing _lists/archives/ldm-users/2002/msg00512.html
http://www.open-std.org/jtcl/sc22/WG15/
https://www.reqular-expressions.info/posixbrackets.html
https://de.slideshare.net/djhseen1993/posix-46606116
http://www.opengroup.org/austin/papers/posix_fag.html
http://sourceware.org/pthreads-win32/
https://www.nextplatform.com/2017/09/11/whats-bad-posix-io/
https://de.wikipedia.org/wiki/Open_Group
https://en.wikipedia.org/wiki/POSIX

https://de.wikipedia.org/wiki/Portable Operating_System Interface
https://de.wikipedia.org/wiki/Native POSIX Thread Library
http://pubs.opengroup.org/onlinepubs/9699919799.2016edition/
https://en.wikipedia.org/wiki/Du_(Unix)

https://en.wikipedia.org/wiki/Df (Unix)
http://www.opengroup.org/austin/papers/backgrounder.html
https://de.wikipedia.org/wiki/Standard-Datenstr%C3%B6me
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http://www.cs.columbia.edu/~vatlidak/resources/POSIXmagazine.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/cpu-mechanisms.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/threads-api.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/threads-locks.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/threads-cv.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/threads-sema.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/file-devices.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/dist-nfs.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/dialogue-monitors.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/threads-monitors.pdf
http://pages.cs.wisc.edu/~remzi/OSTEP/lab-projects-systems.pdf
https://www.youtube.com/watch?v=U0GbJtnfgSM
https://www.youtube.com/watch?v=hy40eVCLGZ4
https://www.youtube.com/watch?v=0ihYQ743k4A
https://www.youtube.com/watch?v=31bS6cUHj-U
https://www.youtube.com/watch?v=8ZTGmsi9U9U
http://www.ijon.de/comp/tutorials/threads/create.html
https://www.bogotobogo.com/Linux/linux_process and signals.php
https://www.tutorialspoint.com/c_standard library/c function fwrite.htm
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