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/var/log
/var/spool/mail

/var/spool/cups

ls -l /var/log
ls -l /var/spool/mail
ls -l /var/spool/cups

info.sh

#!/bin/bash
# info.sh, Beschreibung folgt
ls -l /var/log
ls -l /var/spool/mail
ls -l /var/spool/cups

info.sh

chmod a+x info.sh
mv info.sh /root/bin/

/root/bin $PATH



/var/log

” “ -l

ls

-t
-r

ls -ltr

LS_OPTIONS

LS_OPTIONS="-ltr"

$LS_OPTIONS

info.sh

#!/bin/bash
# info.sh, Beschreibung folgt
LS_OPTIONS="-ltr"
ls $LS_OPTIONS /var/log
ls $LS_OPTIONS /var/spool/mail
ls $LS_OPTIONS /var/spool/cups

FOLDERS="/var/log␣/var/spool/mail␣/var/spool/cups"

ls $LS_OPTIONS $FOLDERS



info.sh

#!/bin/bash
# info.sh, Beschreibung folgt
LS_OPTIONS="-ltr"
FOLDERS="/var/log␣/var/spool/mail␣/var/spool/cups"
ls $LS_OPTIONS $FOLDERS

ls -ltr /var/log /var/spool/mail /var/spool/cups

−→ ”“
#!/bin/bash
#===================================================================================
#
# FILE: info.sh
#
# USAGE: info.sh
#
# DESCRIPTION: Execute ls -ltr for three directories.
# The list of directories can be changed via the FOLDERS variable
#
# OPTIONS: none
# REQUIREMENTS: ---
# BUGS: ---
# NOTES: ---
# AUTHOR: Hans-Georg Eßer (hge), esser.hans-georg@fh-swf.de
# COMPANY: FH Südwestfalen, Iserlohn
# VERSION: 1.3
# CREATED: 29.09.2019 - 21:29
# REVISION: 29.09.2019
#===================================================================================

#!/bin/bash

chmod a+x

ls -t
-r



/var/log/server/

log-29.09.2016.txt log-30.09.2016.txt
log-2016-09-29.txt log-2016-09-30.txt

−→

mv log-25.09.2016.txt log-2016-09-25.txt
mv log-26.09.2016.txt log-2016-09-26.txt
mv log-27.09.2016.txt log-2016-09-27.txt
mv log-28.09.2016.txt log-2016-09-28.txt
mv log-29.09.2016.txt log-2016-09-29.txt
...

for

#!/bin/bash
cd /var/log/server # Wechsel in rich-

# tigen Ordner
for dateiname in log*.txt # alle Log-Dateien
do

echo $dateiname
done

dateiname $dateiname

LS_OPTIONS

log-2016-09-18.txt # alt, schon umbenannt
log-2016-09-19.txt
log-2016-09-20.txt
log-21.09.2016.txt # ab hier neu
log-22.09.2016.txt

log*.txt
log-DD.MM.YYYY.txt

→ log-??.??.????.txt



sed

sed

echo log-22.09.2016.txt | sed -E \
's/log-(..).(..).(....).txt/log-\3-\2-\1.txt/'

log-2016-09-22.txt

sed

#!/bin/bash
cd /var/log/server
for dateiname in log-??.??.????.txt
do

echo -n "$dateiname␣->␣"
echo $dateiname | sed -E \
's/log-(..).(..).(....).txt/log-\3-\2-\1.txt/'

done

log-22.09.2016.txt -> log-2016-09-22.txt

sed

(...)

\1 \2 \3

-E -e

sed -E 's/log-(..).(..).txt/log-\2-\1.txt/'
sed -e 's/log-\(..\).\(..\).txt/log-\2-\1.txt/'

-e ” “
\

.
ˆ

[xyz]
[ˆxyz]

$
\( \)

? ” “
*

\+
\{ \}
\{ , \}

\ǀ



mv

$( )

bash:~> echo Hallo
Hallo
bash:~> wert=$( echo Hallo )
bash:~> echo $wert
Hallo

→

$( )

#!/bin/bash
# rename.sh
cd /var/log/server
for dateiname in log-??.??.????.txt
do

neuername=$( echo $dateiname | sed -E \
's/log-(..).(..).(....).txt/log-\3-\2-\1.txt/' )
mv $dateiname $neuername

done

”
“ → cron

cron → /etc/crontab

SHELL=/bin/sh
PATH=/usr/bin:/usr/sbin:/sbin:/bin:/usr/lib/news/

bin
MAILTO=root
#
# check scripts in cron.hourly, cron.daily, cron.

weekly, and cron.monthly
#
*/15 * * * * root test -x /usr/lib/cron/run-

crons && /usr/lib/cron/run-crons >/dev/null
2>&1

*/15 * * * * root test -x /usr/lib/cron/run-
crons && /usr/lib/cron/run-crons >/dev/null 2>&1

*/15
*
*
*
*
root
test -x

0 1 * * * root /root/bin/rename.sh >/dev/null 2>&1



>/dev/null 2>&1

stdout stderr
>/dev/null /dev/null
2>&1

/dev/null

* ?

\

echo

sed

$( )

for

cron crontab

> >& stdout
stderr

vi

read wc



read

<

$ cat a.txt
Zeile 1
Zeile 2
Zeile 3
$ read v < a.txt
$ echo $v
Zeile 1

$ read v1 < a.txt; read v2 < a.txt;
$ echo $v1; echo $v2
Zeile 1
Zeile 1

read

read {}

;

$ { read v1; read v2; } < a.txt;
$ echo $v1; echo $v2
Zeile 1
Zeile 2

read

read varname
varname

$ read testvar
Eingabe mit vielen Blanks

$ echo $testvar
Eingabe mit vielen Blanks
$ echo "$testvar"
Eingabe mit vielen Blanks

→ read echo ""

read

read
$REPLY

"$REPLY"

$ read; testvar="$REPLY"
Eingabe mit vielen Blanks

$ echo "$testvar"
Eingabe mit vielen Blanks



read

read \

$ read; testvar="$REPLY"
"String mit \"String\" in der Mitte"
$ echo "$testvar"
"String mit "String" in der Mitte"

-r

$ read -r; testvar="$REPLY"
"String mit \"String\" in der Mitte"
$ echo "$testvar"
"String mit \"String\" in der Mitte"

wc

lines=$( wc -l < filename )

arrayvar[0]=... arrayvar[1]=...

i arrayvar[$i]=...

for i in 0 1 2 3 4; do
read -r
zeile[$i]="$REPLY"

done < filename # Umleitung: für ganze Schleife

seq

$ seq 0 3
0
1
2
3

seq $(...)

$ for i in $( seq 0 3 ); do echo Zeile $i; done
Zeile 0
Zeile 1
Zeile 2
Zeile 3



wc
lines=$( wc -l < filename )

for i in $( seq 0 $lines )

$[lines-1] []

$ echo $lines vs. $[lines-1]
3 vs. 2
$ seq 0 $[lines-1]
0
1
2

for i in $( seq 0 $[lines-1] )

#!/bin/bash
filename=$1 # erstes Argument: Dateiname
lines=$( wc -l < $filename)
for i in $( seq 0 $[lines-1] ); do

read -r # zeilenweise einlesen ...
zeilen[$i]="$REPLY" # ... und zuweisen

done < $filename # Umleitung gilt für ganze
# Schleife

# Testweise wieder ausgeben:
for i in $( seq 0 $[lines-1] ); do

printf "%3d␣␣" $i; echo "${zeilen[i]}"
done

→ ${...} $zeilen[$i]

wc
while

#!/bin/bash
filename=$1 # 1. Argument: Dateiname
i=0 # Zähler initialisieren
while read -r; do # Schleife läuft, bis

# read fehlschlägt (EOF)
zeilen[$i]="$REPLY" # gelesenen Wert zuweisen
i=$[i+1] # und erhöhen

done < $filename
lines=$i # Zeilenzahl merken
# Testweise wieder ausgeben:
... # wie vorher

$? ̸=

$ cat datei.txt # vorhandene Datei
...
$ echo $?
0
$ cat bhdvbjdfh.txt # nicht vorhanden
cat: bhdvbjdfh.txt: No such file or directory
$ echo $?
1

read

while command ̸=



&& ||

cmd1 && cmd2
cmd2 cmd1

cmd1 || cmd2
cmd2 cmd1

̸=

test -f README && cat README

zeile=$( read ) || zeile="Leere␣Eingabe"

"Leere␣Eingabe"

x=$[x+1]

((x++)) ((x=x+1))
→ create_dirs.sh

read

...
while true; do # true gibt immer 0 (ok) zurück

echo -n "Zeilennummer:␣"; read input
echo "Alt:␣${zeilen[input]}"
echo -n "Neu:␣"; read -r
zeilen[$input]="$REPLY"

done

echo -n

wq q! show
if then fi

...
echo -n "Zeilennummer:␣"; read input
if [ $input == "wq" ]; then

...
fi
if [ $input == "q!" ]; then

...
fi

[ ... ] test ... → help test



help test

File operators:
-a FILE True if file exists.
-b FILE True if file is block special.
-c FILE True if file is character special.
-d FILE True if file is a directory.
-e FILE True if file exists.
-f FILE True if file exists and is a regular file.
-g FILE True if file is set-group-id.
-h FILE True if file is a symbolic link.
-L FILE True if file is a symbolic link.
-k FILE True if file has its `sticky' bit set.
-p FILE True if file is a named pipe.
-r FILE True if file is readable by you.
-s FILE True if file exists and is not empty.
-S FILE True if file is a socket.
-t FD True if FD is opened on a terminal.
-u FILE True if the file is set-user-id.
-w FILE True if the file is writable by you.
-x FILE True if the file is executable by you.
-O FILE True if the file is effectively owned by you.
-G FILE True if the file is effectively owned by your group.
-N FILE True if the file has been modified since it was last read.

FILE1 -nt FILE2 True if file1 is newer than file2 (according to modification date).

FILE1 -ot FILE2 True if file1 is older than file2.

FILE1 -ef FILE2 True if file1 is a hard link to file2.

help test

String operators:

-z STRING True if string is empty.

-n STRING True if string is not empty.

STRING1 = STRING2
True if the strings are equal.

STRING1 != STRING2
True if the strings are not equal.

STRING1 < STRING2
True if STRING1 sorts before STRING2 lexicographically.

STRING1 > STRING2
True if STRING1 sorts after STRING2 lexicographically.

Other operators:

-o OPTION True if the shell option OPTION is enabled.
! EXPR True if expr is false.
EXPR1 -a EXPR2 True if both expr1 AND expr2 are true.
EXPR1 -o EXPR2 True if either expr1 OR expr2 is true.

arg1 OP arg2 Arithmetic tests. OP is one of -eq, -ne, -lt, -le, -gt, or -ge.

Arithmetic binary operators return true if ARG1 is equal, not-equal, less-than,
less-than-or-equal, greater-than, or greater-than-or-equal than ARG2.

test

$ test "A" == "B"; echo $?
1
$ test "A" == "A"; echo $?
0
$ test "A" -eq "A"; echo $?
-bash: test: A: integer expression expected
2
$ test "A" != "A"; echo $?
1
$ [ "A" != "A" ]; echo $?
1
$ [ 3 -lt 5 ]; echo $?
0
$ [ 3 -gt 5 ]; echo $?
1
$ [ 3 -eq 5 ]; echo $?
1

wq vi wq

if [ $input == "wq" ]; then
for i in $( seq 0 $[lines-1] ); do

printf "%s\n" "${zeilen[i]}"
done > tmp.out # in temp. Datei speichern
break # break beendet die Schleife

fi



q! vi q!

break

if [ $input == "q!" ]; then
break # break beendet die Schleife

fi

show

if [ $input == "show" ]; then
show # ruft Funktion show() auf
continue # diesen Schleifendurchlauf

fi # beenden

show()

function fname { cmd1; cmd2; ... ; }
fname() { cmd1; cmd2; ... ; }

$1 $2

function show {
for i in $( seq 0 $[lines-1] ); do

printf "%3d:␣" $i # Zeilennummer ausgeben
echo "${zeilen[i]}"

done
}

show

#!/bin/bash
#
# Einfacher Zeilen-Editor

function show { for i in $( seq 0 $lines ); do
printf "%3d:␣" $i; echo "${zeilen[i]}"

done
}

function fehler { echo "$0:␣Fehler:␣$1"; exit 1; }

# Test auf Fehler: Kein Dateiname (oder zu viele Argumente)
if [ $# -ne 1 ]; then

fehler "Aufruf:␣$0␣filename."
fi

filename=$1

# Test auf Fehler: Datei nicht vorhanden
if [ ! -f $filename ]; then

fehler "Datei␣\"$filename\"␣existiert␣nicht."
fi

lines=$( wc -l < $filename ) # Anzahl Zeilen

for i in $( seq 0 $lines ); do
read -r; zeilen[$i]="$REPLY" # zeilenweise einlesen

done < $filename

show

while true; do
echo -n "Zeilennummer␣oder␣'wq',␣'q!'␣oder␣'show'␣eingeben:␣"
read linenumber
if [ "Z$linenumber" == "Z" ]; then

continue
fi
if [ $linenumber == "q!" ]; then

break
fi
if [ $linenumber == "wq" ]; then

for i in $( seq 0 $lines ); do
printf "%s\n" "${zeilen[i]}"

done > tmp.out
break

fi
if [ $linenumber == "show" ]; then

show
continue

fi
 



# Pruefen, ob Eingabe eine Zahl ist
zahlen='^[0-9]+$'
if ! [[ $linenumber =~ $zahlen ]] ; then

echo "Fehler:␣Weder␣Zeilennummer␣noch␣Editor-Kommando"
continue

fi

# Pruefen, ob Zeilennummer gueltig
if [ $linenumber -gt $lines ]; then

echo "Fehler:␣Zeile" $linenumber "existiert␣nicht."
continue

fi

echo Ersetze Zeile $linenumber
printf "%3d:␣" $linenumber; echo "${zeilen[linenumber]}"
printf "%3d:␣" $linenumber
read; zeilen[$linenumber]="$REPLY"
echo Zeile $linenumber ersetzt.

done

” “ read

[ D

editline.c

readline

editline.c

#define cursorforward(x) printf("\033[%dC", (x))
#define cursorbackward(x) printf("\033[%dD", (x))
#define MAX_LEN 80

int main (int argc, char *argv[]) {
struct termios old, new;
tcgetattr(STDIN_FILENO, &old); new = old; new.c_lflag &= ~(ICANON | ECHO);
tcsetattr(STDIN_FILENO, TCSANOW, &new);

char c, buffer[81];
if (argc==2) strncpy (buffer, argv[1], 80); else buffer[0] = 0;
char len = strlen(buffer); int pos = 0; printf ("%s", buffer); cursorbackward (len);

for (;;) {
c = getchar ();
if (c == 27) { // Esc-Sequenz verarbeiten

getchar (); c = getchar ();
switch (c) { case 'D': // Esc, [, D = cursor-left

if (pos > 0) { cursorbackward (1); pos--; }
break;

case 'C': // ESC, [, C = cursor-right
if (pos < len) { cursorforward (1); pos++; }
break;

default: break;
}

} else { // normales Zeichen verarbeiten
...

editline.c

... // normales Zeichen verarbeiten
switch (c) { case '\n': // enter = Bearbeitung fertig

printf ("\n"); fprintf (stderr, "%s\n", buffer); // auf stderr schreiben
tcsetattr(STDIN_FILENO, TCSANOW, &old); exit (0);

case '\t': // tab = ein Zeichen einfuegen
if (len < MAX_LEN) {

for (int i = len+1; i >= pos; i--) buffer[i+1] = buffer[i]; // move ->
buffer[pos] = '␣'; len++;
printf ("%s", buffer+pos); cursorbackward (len-pos);

}
break;

case 127: // delete = ein Zeichen loeschen
if (pos > 0) {

for (int i = pos-1; i < len; i++) buffer[i] = buffer[i+1]; // move <-
len--; pos--; cursorbackward (1);
printf ("%s␣", buffer+pos); cursorbackward (len-pos+1);

}
break;

default:
if (pos < MAX_LEN) {

printf ("%c", c); buffer[pos++] = c;
if (pos > len) len++;

}
break;

}
}

}
}



editline2.c

readline

#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <readline/readline.h> // mit -lreadline kompilieren!
#define MAX_LEN 80

static char *deftext = NULL;
static int set_deftext () { if (deftext) rl_insert_text (deftext); return 0; }

char *my_readline (char *prompt, char *prefill) {
if (prefill != NULL) {

deftext = prefill; // Zeileninhalt vorbelegen
rl_startup_hook = set_deftext; // readline soll set_deftext aufrufen

}
char *line = readline (prompt);
rl_startup_hook = NULL; // readline wieder auf Normalbetrieb
return line;

}

int main (int argc, char *argv[]) {
char *buffer; if (argc==2) buffer = argv[1]; else buffer = NULL;
buffer = my_readline ("", buffer);
fprintf (stderr, "%s\n", buffer); // neue Zeile auf stderr schreiben

}

→

read read -r $REPLY wc printf seq
stdin stdout stderr < > 2>

{}
function {}

$? if ... then ... fi
[ ... ] test [ -f datei ]

array[$index]=... ${array[index]}
while ... do ... done continue break

< done
$var "$var"
&& ||
$[x+1] ((x++))

for variable in liste; do
cmd1
cmd2 $variable
...

done

if testcmd1; then
cmd1

elif testcmd2; then # optional
cmd2

else # optional
cmd3

fi

while testcmd; do
cmd1
cmd2
...

done

break

continue



~/bs2/

[ 1] tex/tmp/swf-bs2-ws2016-b.tex
[ 1] pc1: 43772 13 Okt 11:43 94c55ba72a0289579c1
[ 1] pc2: 48102 20 Okt 21:12 a7d90cc7491966731a6
[ 2] tex/tmp/swf-bs2-ws2016-b.pdf
[ 2] pc1: 459549 19 Okt 20:01 678a767b87cdc6786dc
[ 2] pc2: 459549 20 Okt 21:35 a78676b87g6786fe786
[ 3] tex/tmp/swf-bs2-ws2016-b.log
[ 3] pc1: 9101 19 Okt 20:01 f10093176a786a67316
[ 3] pc2: <missing>
[ 4] tex/newtests/tmpfile.txt
[ 4] pc1: <missing>
[ 4] pc2: 701 20 Okt 23:12 9abbd78a9798a6sq133

[ 1] [ 2]

machine=username1@pcname1:basedir1
machine=username2@pcname2:basedir2
...

username1@pcname1 local



→ md5sum

→ ssh scp

#!/bin/bash
CONFIG_FILE=machines.conf
MACHINE_PATTERN=machine=[^@]+@[^:]+:.+
# example 1: machine=username1@pcname1:basedir1
# example 2: machine=local:basedir1
i=0
while read; do

if [[ $REPLY =~ $MACHINE_PATTERN ]]; then
machine[$i]="$REPLY"; let i++

fi
done < $CONFIG_FILE
machines=$i

for ((i=0; i<$machines; i++)); do
get_data ${machine[i]} # <-- Funktion!

done

#!/bin/bash

echo "C-style␣for␣loop:"
for ((i=0; i<10; i++)); do

echo -n "$i␣"
if [ $i -eq 4 ]; then

i=7
fi

done
echo

echo "bash-style␣for␣loop:"
for i in {0..9}; do

echo -n "$i␣"
if [ $i -eq 4 ]; then

i=7
fi

done
echo

C-style for loop:
0 1 2 3 4 8 9
bash-style for loop:
0 1 2 3 4 5 6 7 8 9

{0..9}
$( seq 0 9 )

get_data

$1
machine=username1@pcname1:basedir1
→ username1 pcname1 basedir1
machine=local:basedir1 → basedir1

=@:
$IFS

$ string='machine=username1@pcname1:basedir1'
$ IFS="=@:"; for i in $string; do echo $i; done
machine
username1
pcname1
basedir1



$IFS /etc/passwd

student@linux:~> tail -4 /etc/passwd
student:x:1000:100:Student:/home/student:/bin/bash
svn:x:485:483:user for svnserve:/srv/svn:/sbin/nologin
student01:x:1001:100::/home/student01:/bin/bash
student@linux:~> tail -1 /etc/passwd > pw; read var < pw
student@linux:~> echo $var
student01:x:1001:100::/home/student01:/bin/bash
student@linux:~> IFS=":"; for i in $var; do echo $i; done
student01
x
1001
100

/home/student01
/bin/bash
student@linux:~> IFS="$old_IFS"

$IFS echo $IFS

$ echo -n "$IFS" | hexdump -C
00000000 20 09 0a | ..|

\t

\n

function get_data {
old_IFS="$IFS"; IFS="=:@"
index=0
for arg in $1; do

case $index in
0) ;; # "machine"
1) user=$arg;; # "username1"
2) host=$arg;; # "pcname1"
3) dir=$arg;; # "basedir1"

esac
let index++

done
IFS="$old_IFS"
if [ $index -eq 3 ]; then # local

dir=$host; unset user host
fi

if test -n "$user"; then
echo Remote-Funktion nicht installiert
return

fi
...

...
filename_prefix="${dir//\//:}"
current_dir="$PWD"
cd "$dir"
find . -type f | cut -c3- > ${current_dir}/${filename_prefix}.files
cd "$current_dir"; rm -f ${filename_prefix}.tmpdata
while read file; do

sum=$( md5sum "$dir/$file" | cut -f1 -d"␣" )
date=$( stat -c '%y' "$dir/$file" | cut -c1-16 | tr ' :' '-.' )
size=$( stat -c '%s' "$dir/$file" )
echo "$file!$sum!$date!$size" >> ${filename_prefix}.tmpdata

done < ${filename_prefix}.files

sort ${filename_prefix}.tmpdata > ${filename_prefix}.data
cut -f1,2 -d! < ${filename_prefix}.data > ${filename_prefix}.sums

}

while read file; ... < XXX.files
for file in $(cat XXX.files) ...

md5sum stat



md5sum stat

student@linux:~> ls -l main.sh
-rwxr-xr-x 1 student users 1485 21. Okt 01:31 main.sh
student@linux:~> md5sum main.sh
c70036627f7800fb7a9f703832cc1c76 main.sh
student@linux:~> md5sum main.sh | cut -f1 -d" "
c70036627f7800fb7a9f703832cc1c76
student@linux:~> stat main.sh

Datei: "main.sh"
Größe: 1485 Blöcke: 8 EA Block: 4096 reguläre Datei

Gerät: 803h/2051d Inode: 131545 Verknüpfungen: 1
Zugriff: (0755/-rwxr-xr-x) Uid: ( 1000/ student) Gid: ( 100/ users)
Zugriff : 2016-10-21 01:31:32.452832973 +0200
Modifiziert: 2016-10-21 01:31:30.788832868 +0200
Geändert : 2016-10-21 01:31:30.788832868 +0200
Geburt : -

student@linux:~> stat -c '%y' main.sh
2016-10-21 01:31:30.788832868 +0200
student@linux:~> stat -c '%y' main.sh | cut -c1-16
2016-10-21 01:31
student@linux:~> stat -c '%y' main.sh | cut -c1-16 | tr ' :' '-.'
2016-10-21-01.31
student@linux:~> stat -c '%s' main.sh
1485

/home/student/tmp
:home:student:tmp.data
a/fstab!94016421866bedeeb88276d027108db9!2016-10-21-02.36!237
a/readme.txt!cfba969536b62ee7757892ca94755ea8!2016-10-21-02.38!1471
b/passwd!186bb83efb888e9699f6a85055aa46f1!2016-10-21-02.36!1818

: : :
:home:student:tmp.sums

a/fstab!94016421866bedeeb88276d027108db9
a/readme.txt!cfba969536b62ee7757892ca94755ea8
b/passwd!186bb83efb888e9699f6a85055aa46f1

diff
student@linux:~> diff -y --suppress-common-lines *.sums
a/readme.txt!bcea167c1f22c622ac61e94d5a210955 | a/readme.txt!cfba969536b62ee7
b/passwd!e7b7d55f88b57148ff6563d99c5faa7b | b/passwd!186bb83efb888e9699f6

→ diff

student@linux:~> diff -rq tmp tmp2
Files tmp/a/readme.txt and tmp2/a/readme.txt differ
Files tmp/b/passwd and tmp2/b/passwd differ

-r

” “
get_data()

...
if test -n "$user"; then

echo Remote-Funktion nicht installiert
return

fi
...



ssh scp
ssh user@machine machine
ssh user@machine cmd cmd machine

"..."
scp path1 user@machine:path2
scp user@machine:path1 path2

user@

ssh scp
→

ssh-keygen -t rsa pc1
.ssh/id_rsa.pub

pc2 .ssh/authorized_keys

get_data()
if test -n "$user"; then

# Remote!
tmpfile=.tmpfile.txt # temporärer Dateiname
scp -q $0 ${user}@${host}:/tmp/ # Skript auf Ziel-PC kopieren
ssh ${user}@${host} chmod a+x /tmp/$0 # dort ausführbar machen
# machines.conf auf Ziel-PC erzeugen: Trick mit SSH und Pipe
echo machine=local:${dir} | ssh ${user}@${host} "cat␣>␣/tmp/machines.conf"
# Skript auf Ziel-PC ausführen (dort: mit Parameter -r !)
ssh ${user}@${host} "cd␣/tmp/;␣/tmp/$0␣-r"
# rausfinden, welche Dateien auf Ziel-PC erzeugt wurden
remote_files=$( ssh ${user}@${host} \

"cd␣/tmp/;␣ls␣-tr1␣*.data␣*.sums␣|␣tail␣-2" )
# Dateien vom Ziel-PC hierher kopieren und passend benennen
for file in $remote_files; do

scp -q ${user}@${host}:/tmp/${file} $tmpfile
mv $tmpfile "${user}@${host}:${file}"

done
return

fi

*.data

”
“

bash ≥



dict
declare -A dict

dict["key"]="value"
"key" "value"
dict[$key]=$value

echo ${dict["key"]}
echo ${dict[$key]}

echo ${array[index]}
$ index

→ bash bash
echo ${array[$index]}

for i in "${!dict[@]}"; do ...
for i in "${dict[@]}"; do ...

#!/bin/bash
CONFIG_FILE=machines.conf
MACHINE_PATTERN=machine=([^@]+@[^:]+\|local):.+
REMOTE_EXEC=$1 # bei Remote-Ausfuehrung: "-r" (neu)

if [ ! $BASH_VERSION \> 4 ]; then
echo "Brauche␣Bash␣>=␣4.0"; exit # Dictionaries! (neu)

fi

i=0
while read; do

if [[ $REPLY =~ $MACHINE_PATTERN ]]; then
machine[$i]="$REPLY"; let i++

fi
done < $CONFIG_FILE
machines=$i

# Daten der verschiedenen Ordner sammeln
for ((i=0; i<$machines; i++)); do get_data ${machine[i]}; done
...

...
if [ "$REMOTE_EXEC" = "-r" ]; then

exit # Auswertung nur auf lokaler Maschine
fi

# Header für Ausgabe erzeugen
for (( i=0; i<$machines; i++ )); do

echo "pc$i␣=␣${machine[i]}"
done
echo
...

.data

hashes dates sizes

declare -A hashes dates sizes count # Dictionaries (bash 4)
for ((i=0; i<$machines; i++)); do

# Eine Datei auslesen
datafile=$( echo ${machine[i]} |

sed -e s/^machine=// -e s/^local:// -e s/$/.data/ | \
tr "/" ":" )

while read; do # Eine .data-Datei auswerten
line=$REPLY
filename=${line%%\!*}; tmp_rest=${line#*\!}
hash=${tmp_rest%%\!*}; tmp_rest=${tmp_rest#*\!}
date=${tmp_rest%%\!*}; size=${tmp_rest#*\!}
##### TO DO: Dictionaries aktualisieren

done < $datafile
...

done

${line%%\!*} ${line#*\!}



$ line='Daten/test1.txt!d41d8cd98f00b204e9800998ecf8427e!201
6-10-28-01.32!4192'
$ filename=${line%%\!*}; tmp_rest=${line#*\!}
$ echo $filename; echo $tmp_rest
Daten/test1.txt
d41d8cd98f00b204e9800998ecf8427e!2016-10-28-01.32!4192
$ hash=${tmp_rest%%\!*}; tmp_rest=${tmp_rest#*\!}
$ echo $hash; echo $tmp_rest
d41d8cd98f00b204e9800998ecf8427e
2016-10-28-01.32!4192
$ date=${tmp_rest%%\!*}; size=${tmp_rest#*\!}
$ echo $date; echo $size
2016-10-28-01.32
4192

${var%%muster} muster

${var#muster} muster

${var%muster} ${var##muster}

${dict[key]} ""

hashes[$filename]=${hashes[$filename]}"\n"$hash
dates[$filename]=${dates[$filename]}"\n"$date
sizes[$filename]=${sizes[$filename]}"\n"$size
(( count[$filename]++ ))

"\n"

# Dictionaries aktualisieren
if [ "${hashes[$filename]}" = "" ]; then

# Datei taucht zum 1. Mal auf
extra=""; num=1
for ((j=0; j<$i; j++)); do extra=$extra"\n"; ((num++)); done
hashes[$filename]=$extra$hash
dates[$filename]=$extra$date
sizes[$filename]=$extra$size
count[$filename]=$num

else
# Datei war schon da
hashes[$filename]=${hashes[$filename]}"\n"$hash # append
dates[$filename]=${dates[$filename]}"\n"$date # append
sizes[$filename]=${sizes[$filename]}"\n"$size # append
(( count[$filename]++ ))

fi

for ((i=0; i<$machines; i++)); do # noch mal die ganze Schleife
datafile=... # im Überblick
while read; do # ...

# filename, hash, date, size setzen # ...
# Dictionaries aktualisieren # ...

done < $datafile # ...

# ggf. Leerzeilen anhängen
if [ $i -gt 0 ]; then

for filename in "${!hashes[@]}"; do
if [ ${count[$filename]} -lt $[i+1] ]; then

hashes[$filename]=${hashes[$filename]}"\n"
dates[$filename]=${dates[$filename]}"\n"
sizes[$filename]=${sizes[$filename]}"\n"
(( count[$filename]++ ))

fi
done

fi
done # Ende äußere Schleife



hashes[test3.txt] = d41d8cd98f00b204e9800998ecf8427e
e3577c206a2f8eb4ef57f8b7ece4c44d
e3577c206a2f8eb4ef57f8b7ece4c44d

sizes[test3.txt] = 4673
3211
3211

dates[test3.txt] = 2016-10-28-01.32
2016-10-28-01.32
2016-10-28-01.32

pr

{ echo -e ${sizes[$filename]}
echo -e ${dates[$filename]}
echo -e ${hashes[$filename]}

} | pr -3 -t -s "␣" | xargs printf "%s␣␣%s␣␣%s\n"

4673 2016-10-28-01.32 d41d8cd98f00b204e9800998ecf8427e
3211 2016-10-28-01.32 5e6d4955ac1c39e3f9b5bb115e00c4ca
3211 2016-10-28-01.32 5e6d4955ac1c39e3f9b5bb115e00c4ca

pr -3
-t -s "␣"

xargs

$ seq 1 12 | pr -3 -t $ seq 1 12 | pr -3 -t -s" "
1 5 9 1 5 9
2 6 10 2 6 10
3 7 11 3 7 11
4 8 12 4 8 12

$ echo 1 2 3 | xargs printf "%s %s %s\n"
1 2 3
$ # gleiche Wirkung wie
$ printf "%s %s %s\n" 1 2 3
1 2 3

$ find -type f $ find -type f | xargs -i{} echo cp {} {}.bak
./test.sh cp ./test.sh ./test.sh.bak
./main.sh cp ./main.sh ./main.sh.bak
./test2.sh cp ./test2.sh ./test2.sh.bak
./machines.conf cp ./machines.conf ./machines.conf.bak

# Abweichungen suchen
treffer=0
for filename in "${!hashes[@]}"; do

# Anzahl der verschiedenen Hash-Eintraege (bei Gleichheit: 1)
num=$( echo -e ${hashes[$filename]} | sed 's/^$/MISSING/' | \

sort -u | wc -l )
if [ $num \> 1 ]; then

((treffer++))
printf "[%2d]␣%s:\n" $treffer $filename
{

for ((i=0; i<$machines; i++)); do echo $treffer; done
for ((i=0; i<$machines; i++)); do echo "pc$i:"; done
echo -e ${sizes[$filename]} | sed 's/^$/<missing>/'
echo -e ${dates[$filename]} | sed 's/^$/-/'
echo -e ${hashes[$filename]} | sed 's/^$/-/'

} | pr -5 -t -s"␣" | xargs printf "[%2d]␣%s␣%10s␣␣%-17s␣%s\n"
fi

done



#!/bin/bash
CONFIG_FILE=machines.conf
MACHINE_PATTERN=machine=([^@]+@[^:]+\|local):.+
# example 1: machine=username1@pcname1:basedir1
# example 2: machine=local:basedir1

function get_data {
old_IFS="$IFS"; IFS="=:@"
index=0
for arg in $1; do

case $index in
0) ;; # "machine"
1) user=$arg;; # "username1"
2) host=$arg;; # "pcname1"
3) dir=$arg;; # "basedir1"

esac
let index++

done
IFS="$old_IFS"
if [ $index -eq 3 ]; then # local

dir=$host; unset user host
fi

if test -n "$user"; then
# Remote!
tmpfile=.tmpfile.txt
scp -q $0 ${user}@${host}:/tmp/
ssh ${user}@${host} chmod a+x /tmp/$0
echo machine=local:${dir} | ssh ${user}@${host} "cat␣>␣/tmp/machines.conf"
ssh ${user}@${host} "cd␣/tmp/;␣/tmp/$0␣-r" # Parameter -r !
remote_files=$( ssh ${user}@${host} "cd␣/tmp/;␣ls␣-tr1␣*.data␣*.sums␣|␣tail␣-2" )

for file in $remote_files; do
scp -q ${user}@${host}:/tmp/${file} $tmpfile
mv $tmpfile "${user}@${host}:${file}"

done
return

fi

filename_prefix="${dir//\//:}"
current_dir="$PWD"
cd "$dir"
find . -type f | cut -c3- > ${current_dir}/${filename_prefix}.files
cd "$current_dir"; rm -f ${filename_prefix}.tmpdata
while read file; do

sum=$( md5sum "$dir/$file" | cut -f1 -d"␣" )
date=$( stat -c '%y' "$dir/$file" | cut -c1-16 | tr ' :' '-.' )
size=$( stat -c '%s' "$dir/$file" )
echo "$file!$sum!$date!$size" >> ${filename_prefix}.tmpdata

done < ${filename_prefix}.files

sort ${filename_prefix}.tmpdata > ${filename_prefix}.data
cut -f1,2 -d! < ${filename_prefix}.data > ${filename_prefix}.sums
rm ${filename_prefix}.{files,tmpdata}

}

# Hauptprogramm
if [ ! $BASH_VERSION \> 4 ]; then

echo "Brauche␣Bash␣>=␣4.0"
exit

fi
 

REMOTE_EXEC=$1 # Hier steht bei Remote-Ausfuehrung "-r" drin

i=0
while read; do

if [[ $REPLY =~ $MACHINE_PATTERN ]]; then
machine[$i]="$REPLY";
let i++

fi
done < $CONFIG_FILE
machines=$i

# Daten der verschiedenen Ordner sammeln
for ((i=0; i<$machines; i++)); do

get_data ${machine[i]}
done

if [ "$REMOTE_EXEC" = "-r" ]; then
exit # Auswertung nur auf lokaler Maschine

fi

# Daten auswerten
for (( i=0; i<$machines; i++ )); do

echo "pc$i␣=␣${machine[i]}"
done
echo

declare -A hashes dates sizes count # Hash-Datenstrukturen
for ((i=0; i<$machines; i++)); do

# Eine Datei auslesen
datafile=$( echo ${machine[i]} |

sed -e s/^machine=// -e s/^local:// -e s/$/.data/ | \



tr "/" ":" )

while read; do
line=$REPLY
filename=${line%%\!*}; tmp_rest=${line#*\!}
hash=${tmp_rest%%\!*}; tmp_rest=${tmp_rest#*\!}
date=${tmp_rest%%\!*}; size=${tmp_rest#*\!}

if [ "${hashes[$filename]}" = "" ]; then
# Datei taucht zum 1. Mal auf
extra=""; num=1
for ((j=0; j<$i; j++)); do extra=$extra"\n"; ((num++)); done
hashes[$filename]=$extra$hash
dates[$filename]=$extra$date
sizes[$filename]=$extra$size
count[$filename]=$num

else
# Datei war schon da
hashes[$filename]=${hashes[$filename]}"\n"$hash # append
dates[$filename]=${dates[$filename]}"\n"$date # append
sizes[$filename]=${sizes[$filename]}"\n"$size # append
(( count[$filename]++ ))

fi
done < $datafile

# ggf. Leerzeilen anhängen
if [ $i -gt 0 ]; then

for filename in "${!hashes[@]}"; do
if [ ${count[$filename]} -lt $[i+1] ]; then

hashes[$filename]=${hashes[$filename]}"\n"
dates[$filename]=${dates[$filename]}"\n"

sizes[$filename]=${sizes[$filename]}"\n"
(( count[$filename]++ ))

fi
done

fi
done

# Abweichungen suchen
treffer=0
for filename in "${!hashes[@]}"; do

# Anzahl der verschiedenen Hash-Eintraege (bei Gleichheit: 1)
num=$( echo -e ${hashes[$filename]} | sed 's/^$/MISSING/' | sort -u | wc -l )
if [ $num \> 1 ]; then

((treffer++))
printf "[%2d]␣%s:\n" $treffer $filename
{

for ((i=0; i<$machines; i++)); do echo $treffer; done
for ((i=0; i<$machines; i++)); do echo "pc$i:"; done
echo -e ${sizes[$filename]} | sed 's/^$/<missing>/'
echo -e ${dates[$filename]} | sed 's/^$/-/'
echo -e ${hashes[$filename]} | sed 's/^$/-/'

} | pr -5 -t -s"␣" | xargs printf "[%2d]␣%s␣%10s␣␣%-17s␣%s\n"
fi

done

rm *.data *.sums # Aufräumen

[[ $v1 =~ $v2 ]]

let i++ ((i=i+1)) i=${i+1}
for for ((i=0; i<5; i++)); do ...

$IFS
hexdump

case $x in ... ;; ... esac

${var//alt/neu}
find path -type f
md5sum stat -c diff pr xargs ssh scp

declare -A bash
${var%muster}

${var%%muster} ${var#muster} ${var##muster}



# Name,Vorname,Matr.Nr.,Note
Maier,Maria,123456,1.0
Müller,Markus,234567,2.0
Ohflein,Thomas,323232,5.0
Ritter,Roman,432432,1.3

grep sed column -s sort -t cut -d

”
“ ” “

$ grep -v -e ^# -e ^$ noten.dat | \
cut -d, -f1,4 | sort -t, -k2 -n | \
sed 's/\([^,]*\),\(.*\)/\2,\1/'

1.0,Maier
1.3,Ritter
2.0,Müller
5.0,Ohflein

# Kurs,Name,Vorname,Matr.Nr.,Note
BS 1,Maier,Maria,123456,1.3
"BS␣2,␣Vorlesung",Maier,Maria,123456,1.0
"BS␣2,␣Praktikum",Maier,Maria,123456,2.3
BS 1,Müller,Markus,234567,2.0

$ tail -n +2 noten2.dat | cut -d, -f2,4
Maier,123456
Vorlesung",Maria
Praktikum",Maria

Müller,234567

grep

cut

cut grep



” “

” “
[^,]+

"[^"]+"
([ ,̂]+)|("[^"]+")

” “

” “
[^,]+

"[^"]+"
([ ,̂]+)|("[^"]+")

awk

$ tail -n +2 noten2.dat | \
awk '{ print $1 }' FPAT='([^,]+)|("[^"]+")'

BS 1
"BS 2, Vorlesung"
"BS 2, Praktikum"
BS 1

awk
→ ”

“

→ ” “

” “

” “
gawk



This slide intentionally left empty.

awk

awk '{ print $1 }' FPAT='([^,]+)|("[^"]+")'

stdin stdout

$1

([ ,̂]+)|("[^"]+") FPAT ” “

awk

” “
https://www.gnu.org/software/gawk/manual/gawk.html

$ awk '$5 ~ "^[0-9]+" { print $5 ":" $3 " " $2 ":" \
$1 }' FPAT='([^,]+)|("[^"]+")' noten2.dat | sort -n

1.0:Maria Maier:"BS 2, Vorlesung"
1.3:Maria Maier:BS 1
2.0:Markus Müller:BS 1
2.3:Maria Maier:"BS 2, Praktikum"

awk →

$ cat extract-csv.awk
BEGIN {

FPAT = "([^,]+)|(\"[^\"]+\")"
}
$5 ~ "^[0-9]+" {

print $5 ":" $3 " " $2 ":" $1
}

$ awk -f extract-csv.awk noten2.dat | sort -n
1.0:Maria Maier:"BS 2, Vorlesung"
1.3:Maria Maier:BS 1
2.0:Markus Müller:BS 1
2.3:Maria Maier:"BS 2, Praktikum"



column

$ awk '$0 != "" { gsub(/^"/, "", $1); gsub(/"$/, "", \
$1); print $1 "\t" $2 "\t" $3 "\t" $4 "\t" $5 }' \
FPAT='([^,]+)|("[^"]+")' noten2.dat | \
column -t -s $'\t'

# Kurs Name Vorname Matr.Nr. Note
BS 1 Maier Maria 123456 1.3
BS 2, Vorlesung Maier Maria 123456 1.0
BS 2, Praktikum Maier Maria 123456 2.3
BS 1 Müller Markus 234567 2.0

BEGIN {
... # Aktionen vor Verarbeitung der Eingabedaten

}

/muster/ { # Muster, mit dem Zeile verglichen wird
... # Aktionen, wenn dieses Muster passt

}

test { # Test / Bedingung, die erfüllt sein muss
... # Aktionen, falls ja

}

END {
... # Aktionen nach Verarbeitung der Eingabedaten

}

awk 'NR==3 {print}' file

awk 'NR % 2 == 0 {print}' file

/etc/passwd
awk '$3 == "249" {print}' FS=":" /etc/passwd
FS

awk '$3 == $4 {print $1":"$3}' FS=":" /etc/passwd

=====
awk '{print} NR % 4 == 0 {print "====="}' file

awk '/^$/ {print "Warnung:␣Zeile␣" NR "␣leer"}' file

awk



*.pdf → lpr
*.iso →

cdrecord
/home/user/ISOs/gebrannt/

*.ps → ps2pdf

→

→

cd $TMPDIR
mv files files.old; find $WATCHDIR -type f > files
diff files files.old > /dev/null || AKTION
AKTION diff

find

→ stat



inotifywait

inotifywait [options] pfad
-m →

-q →
-e ... →
-o dateiname →
--format ... → %w %f %e

ls

linux-us1d:~ # inotifywait -mq /tmp/
/tmp/ CREATE test.txt
/tmp/ OPEN test.txt
/tmp/ ATTRIB test.txt
/tmp/ CLOSE_WRITE,CLOSE test.txt
/tmp/ MOVED_FROM test.txt
/tmp/ MOVED_TO neuername.txt
/tmp/ OPEN,ISDIR
/tmp/ CLOSE_NOWRITE,CLOSE,ISDIR
/tmp/ DELETE neuername.txt
/tmp/ OPEN,ISDIR
/tmp/ CLOSE_NOWRITE,CLOSE,ISDIR

linux-us1d:~ # mkdir /tmp/auto

rm -f /tmp/watcher.fifo
mkfifo /tmp/watcher.fifo
inotifywait -mq -o /tmp/watcher.fifo --format \

"%w!%f!%e" -e close_write . 2> /dev/null &
while read -r msg; do

folder=${msg%%!*}; rest=${msg#*!}
file=${rest%%!*}; action=${rest#*!}
echo folder=\"$folder\", file=\"$file\", \

action=\"$action\"
done < /tmp/watcher.fifo

mkfifo

linux-us1d:/tmp # mkfifo test.fifo
linux-us1d:/tmp # ls -l test.fifo
prw-r--r-- 1 root root 0 5. Jan 22:31 test.fifo

→ p

prog1 | prog2

mkfifo pipe
prog1 > pipe &
prog2 < pipe



watcher.fifo
inotifywait

/tmp/|CLOSE_WRITE,CLOSE|test.txt

/tmp/ CLOSE_WRITE,CLOSE test.txt

”|“
close_write

man inotifywait EVENTS
while read; do ... done < pipe

${var%%...} ${var#...}

folder="./", file="test-datei", action="CLOSE_WRITE,CLOSE"
folder="./", file="datei2.txt", action="CLOSE_WRITE,CLOSE"
folder="./", file="extra.pdf", action="CLOSE_WRITE,CLOSE"

CLOSE_WRITE,CLOSE
CLOSE_NOWRITE,CLOSE

CLOSE

-e close
close()

ls mkdir z touch d cat d

folder="./", file="", action="CLOSE_NOWRITE,CLOSE,ISDIR"
folder="./", file="z", action="CLOSE_NOWRITE,CLOSE,ISDIR"
folder="./", file="d", action="CLOSE_WRITE,CLOSE"
folder="./", file="d", action="CLOSE_NOWRITE,CLOSE"

file=""

>>
MODIFY echo Test >> d →

folder="./", file="d", action="OPEN"
folder="./", file="d", action="MODIFY"
folder="./", file="d", action="CLOSE_WRITE,CLOSE"

mv
MOVED_FROM MOVED_TO mv d e →

folder="./", file="d", action="MOVED_FROM"
folder="./", file="e", action="MOVED_TO"



folder file action

[[ $file =~ \.pdf$ ]] && [[ $action = CREATE ]] && \
kdialog --msgbox \
"Neue PDF-Datei $file im Ordner $folder"

[[ $file =~ \.ps$ ]] && [[ $action = MOVED_TO ]] && \
ps2pdf $file && rm $file

[[ $file =~ \.iso$ ]] && [[ $action = MOVED_TO ]] && \
wodim dev=/dev/sr0 -eject $file && \
mv $file ~/ISOs/gebrannt/

wodim cdrecord

[[ $action = MOVED_TO,ISDIR ]] && \
( cd $folder; zip -r ${file}.zip $file )

[[ $action = DELETE ]] && \
logger -t watcher "Datei $folder/$file geloescht"

MOVED_TO CREATE

inotifywait

inotifywait -m

while true; do
msg=$( inotifywait -q --format '%w!%f!%e' . )
...

done

inotifywait

mkfifo ”p“
kdialog ps2pdf wodim

cdrecord zip logger


