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Sed

I No talk about Awk can fail to mention sed.
I “Stream Editor”, from Bell Labs in 1974
I Automated version of the Unix ed editor
I One of the earliest tools to use regular expressions

Remington Furman AWK



Sed
AWK

Examples
Longer Examples

Sed

I Operates on input text line by line
I Simple semantics

I If line matches some pattern, perform action

I Widely known for the s/search/replace/g
command

I Has a limited set of single letter commands
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Sed

I Worth learning and very useful
I Great for one-line scripts

I Especially in Unix command pipelines

I Is Turing complete, but that would be painful
I Has no (user-defined) variables
I Switch to AWK if sed can’t do your task
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AWK

I Another text stream processing language
I Developed at Bell Labs in 1977

I Alfred Aho
I Peter Weinberger
I Brian Kernighan

I These folks knew their compiler theory
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Awk

I Has a built-in execution model
I Makes scripts simpler to write

I Basic idea, for each line:
I pattern { action }

I If a line matches a pattern, then the action is
performed

I Patterns are often regular expressions
I Can also be other tests/conditions
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Event-based programming

Another way to look at awk:
I An event based programming language
I Events are regular expressions (or other conditions)
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Obligatory XKCD Reference
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Obligatory regexp warning

I Regular expressions are great for parsing bits of text
I Don’t try to parse nested structures like:

I Whole chunks of HTML, XML, YAML, etc

I Why?
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Chomsky knows it won’t work
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People on the internet get mad
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Back to awk

I Basic idea, for each line:
I pattern { action }

I If a line matches a pattern, then the action is
performed
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Sane defaults

I Either pattern or action can be omitted
I A blank pattern matches all lines
I A blank action prints the whole input line

I These commands are the same:
I $ awk ’// { print }’ input.txt
I $ awk ’{ print }’ input.txt # No pattern
I $ awk ’//’ input.txt # No action
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Special patterns

I BEGIN - Action is run before any input is read
I Initialize variables
I Print headers

I END - Action is run after all input is read
I Process variables
I Print footers
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Records and Fields

I A core concept in Awk
I Awk will automatically parse input lines for you
I By default

I Each line is a record
I Each whitespace separated bit of text is a field

I You can change the field and record delimiters
I Useful for comma separated values (CSV files)
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Records and Fields

I The entire input line is stored in variable $0

I The first field is in $1, etc
I These variables can be used in patterns and actions

I Lines are parsed before patterns are tested

I Note: the delimiters between fields are not saved
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Examples

I Simple grep:
I $ awk ’/regexp/’ input.txt

I Simple cut:
I $ awk ’{ print $2 } ’ input.txt

I Simple cat :
I $ awk ’{print $0}’ input.txt input.txt

I printf :
I $ awk ’{ printf "%0.2f\n", $2 } ’ input.txt
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grep

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’/green/’ input.txt
line 2, green, 0x00FF00
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cut

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’{ print $3 } ’ input.txt
red,
green,
blue,
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cat

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’{print $0}’ input.txt input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF
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printf

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’{ printf "%0.2f\n", $2 }’ input.txt
1.00
2.00
3.00

Remington Furman AWK



Sed
AWK

Examples
Longer Examples

printf 2

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’{ print $3": "strtonum($4) }’ input.txt
red,: 16711680
green,: 65280
blue,: 255
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Bash one-liners

I When calling awk from a shell, quoting becomes
important

I In general, wrap the awk commands in single quotes
I This prevents the shell from messing with it
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Variables

I Variables don’t need to be declared before use
I Either strings or floating point numbers
I Also arrays and associative arrays
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Built-in variables

Some commonly used built-in variables:
I NR - number of records seen so far
I NF - number of fields in current record
I RS - record separator (default is newline)
I FS - field separator (default is whitespace)
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FS example
Parsing comma separated values with custom field
separator

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk -v FS=’, *’ \
’{ print $1, $2, $3, $4 }’ input.txt

line 1 red 0xFF0000
line 2 green 0x00FF00
line 3 blue 0x0000FF
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Variable example
Simple wc (word count)

$ cat input.txt
line 1, red, 0xFF0000
line 2, green, 0x00FF00
line 3, blue, 0x0000FF

$ awk ’{ w += NF; c += length +1 }; \
END {print NR, w, c} ’ input.txt

3 12 75

$ wc input.txt
3 12 75 input.txt
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Bash shebang line

For writing longer scripts:
I #!/usr/bin/awk -f

I Need to use the -f flag to make awk happy
I The shell will expand ./script.awk to:
/usr/bin/awk -f ./script.awk
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POV

Slow rapidly scrolling text by pausing every few seconds

#!/usr/bin/awk -f

BEGIN { print_time = 1;
stall_time = 2;
start = systime(); }

{
if (systime() > start + print_time) {

system("sleep " stall_time);
start = systime(); }

print;
}
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CSV to JSON

How to convert this from CSV to JSON?

$ cat morganm.txt
S1,CHERRY RED
S2,PERSIMMON
S3,TANGERINE

Large CSV and JSON libraries, or awk?

Remington Furman AWK



Sed
AWK

Examples
Longer Examples

CSV to JSON

#!/usr/bin/awk -f

BEGIN { FS="," ; print "{" }

{ print "\""$1"\": {"
print " \"name\": \""$2"\""
print " },"

}

END { print "}" }

The ugliness comes from having to quote all the quotes.
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CSV to JSON

$ ./morganm.awk morganm.txt
{
"S1": {

"name": "CHERRY RED"
},

"S2": {
"name": "PERSIMMON"

},
"S3": {

"name": "TANGERINE"
},

}
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Oops

JSON doesn’t like a trailing comma.
Let’s fix that while still using the awk programming model.
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CSV to JSON 2

$ cat morganm2.awk
#!/usr/bin/awk -f

BEGIN { FS="," ; print "{" }

{ if (NR > 1) print ","
print "\""$1"\": {"
print " \"name\": \""$2"\""
printf " }"

}

END { print "\n}" }

Remington Furman AWK



Sed
AWK

Examples
Longer Examples

CSV to JSON 2

$ ./morganm2.awk morganm.txt
{
"S1": {

"name": "CHERRY RED"
},

"S2": {
"name": "PERSIMMON"

},
"S3": {

"name": "TANGERINE"
}

}
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Questions?

Any questions?
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