
A VISUAL REFERENCE ·  sed

sed,
one change at a time
Transform text by following one input line, one command and one output at a time. One small input. One focused change. Its actual result. 

The canonical Org file owns the programs and synthetic fixtures. Each complete standalone Bash script recreates its exact inputs in an owned
temporary directory. The final PDF is versioned at the repository root. 

Last changes: 2026-11-01. First edition: 96 deliberately small examples, complete inputs, authored expected outcomes, BSD/GNU comparisons and a
separate GNU-extension chapter. 

96
worked examples

16
topic families

1
canonical Org source
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READING THE TOUR

Follow one change

Read the input

All files consumed by a command are shown
completely. Small inputs make every selected,
changed or omitted line visible. 

Change one feature

Follow the comparison link. Read the focused
command and its named switch or instruction
before adding another feature. 

Check the actual result

Stdout and the complete driver status are
checked against independently authored
expectations. Empty stdout is displayed
explicitly. 

The gallery, search, topic filter and stable SED IDs support quick lookup. Copy the focused command while using the shown fixture, or download the
complete script to recreate that fixture. The complete script runs with LC_ALL=C in a fresh directory and removes that owned directory on exit. In
file-editing examples, only those reconstructed local copies are changed. 
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The normal sed cycle

The diagram shows the ordinary cycle. Pattern space is the current working text; hold space is a separate, initially empty buffer that persists

between cycles. h and g copy in opposite directions; x exchanges the buffers. Flow commands such as d, D, n, N and q change this normal

sequence and are introduced individually after the basic printing and editing operations. 

Read next
input line

Pattern space
current working text

Execute editing
commands in order

Automatic output
unless -n

Hold space
persists across cycles

h: copy g: copy back

x exchanges both buffers
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Implementations and reproducibility

The common examples are tested with macOS BSD sed and GNU sed. Common means supported by those tested implementations, not that every

option is specified by POSIX. The Implementation row identifies the GNU-only examples; they explicitly use gsed. Their complete scripts select gsed

when installed, or provide that command name using an ordinary sed executable verified as GNU. The focused GNU commands can use the ordinary

name on a GNU/Linux installation. Versions and binary identities participate in the execution fingerprint. 

The outer captured status belongs to the Bash driver. Expected failures are caught and their tool statuses are printed explicitly. Implementation-

specific diagnostic prose is not a golden output. No stdout means no output bytes, not a missing execution. All fixtures are original invented

teaching data. 
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Related tours and primary references

Regular-expression tour: BRE, ERE, captures and matching operations

Bash tour: quoting, pipelines, redirections and exit statuses

grep: selecting and inspecting text

GNU sed manual

POSIX sed specification

The examples, explanations, fixtures and expected outcomes are independently authored. The references establish command and dialect semantics;

implementation extensions are labeled separately. 

• 

• 

• 

• 

• 
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https://tours.emaix.org/tours/regex/
https://tours.emaix.org/tours/bash/
https://tours.emaix.org/tours/grep/
https://www.gnu.org/software/sed/manual/sed.html
https://pubs.opengroup.org/onlinepubs/9799919799/utilities/sed.html


01 - Understand normal output

Start with three lines. Separate automatic printing, explicit printing and suppression before changing any text. 

SED-01-001

Copy input with an empty program
The empty program changes nothing. Automatic printing still emits each input line.

Input

data/letters.txt

red
blue
green

Code

sed '' data/letters.txt

Actual output

Captured run · exit 0

red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

'' Run no editing command; keep the normal output cycle.

Download: SED-01-001.sh
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SED-01-002

Suppress automatic printing
Add -n to the same empty program. A successful run now emits zero bytes.

Input

data/letters.txt

red
blue
green

Compare with SED-01-001 · Copy input with an empty program.

Code

sed -n '' data/letters.txt

Actual output

Captured run · exit 0

(no stdout)

Parameter Meaning in this example

Implementation BSD/GNU common

-n Suppress automatic printing, not input reading.

Download: SED-01-002.sh
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SED-01-003

Print explicitly while automatic output is active
The p command and normal printing both run, so each line appears twice.

Input

data/letters.txt

red
blue
green

Compare with SED-01-001 · Copy input with an empty program.

Code

sed 'p' data/letters.txt

Actual output

Captured run · exit 0

red
red
blue
blue
green
green

Parameter Meaning in this example

Implementation BSD/GNU common

p Print the current pattern space immediately.

Download: SED-01-003.sh
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SED-01-004

Use one explicit output path
Add -n to p, leaving only the explicit output.

Input

data/letters.txt

red
blue
green

Compare with SED-01-003 · Print explicitly while automatic output is active.

Code

sed -n 'p' data/letters.txt

Actual output

Captured run · exit 0

red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

-n p Suppress the automatic copy and keep the explicit one.

Download: SED-01-004.sh
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SED-01-005

Pass a program with -e
Use an explicit program argument before adding more programs later.

Input

data/letters.txt

red
blue
green

Compare with SED-01-004 · Use one explicit output path.

Code

sed -e 's/red/RED/' data/letters.txt

Actual output

Captured run · exit 0

RED
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

-e Supply one sed program on the command line.

Download: SED-01-005.sh
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SED-01-006

Read the same program from a file
The script fixture contains the exact substitution used in the preceding example.

Input

data/edit.sed

s/red/RED/

data/letters.txt

red
blue
green

Code

sed -f data/edit.sed data/letters.txt

Actual output

Captured run · exit 0

RED
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

-f Read editing instructions from the named script file.

Download: SED-01-006.sh
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02 - Address lines by number

An address chooses where an instruction runs; it does not itself change or remove text. 

SED-02-001

Print the first input line
An address restricts the explicit print instruction.

Input

data/lines.txt

one
two
three
four
five
six

Code

sed -n '1p' data/lines.txt

Actual output

Captured run · exit 0

one

Parameter Meaning in this example

Implementation BSD/GNU common

1 Run p only at the first line.

Download: SED-02-001.sh
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SED-02-002

Print the second input line
Change only the address number.

Input

data/lines.txt

one
two
three
four
five
six

Compare with SED-02-001 · Print the first input line.

Code

sed -n '2p' data/lines.txt

Actual output

Captured run · exit 0

two

Parameter Meaning in this example

Implementation BSD/GNU common

2 Select a different single line.

Download: SED-02-002.sh
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SED-02-003

Print the final input line
The final-line address avoids needing the input length in advance.

Input

data/lines.txt

one
two
three
four
five
six

Compare with SED-02-002 · Print the second input line.

Code

sed -n '$p' data/lines.txt

Actual output

Captured run · exit 0

six

Parameter Meaning in this example

Implementation BSD/GNU common

$ Address the last input line.

Download: SED-02-003.sh
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SED-02-004

Print an inclusive numeric range
Both endpoint lines are included.

Input

data/lines.txt

one
two
three
four
five
six

Compare with SED-02-003 · Print the final input line.

Code

sed -n '2,4p' data/lines.txt

Actual output

Captured run · exit 0

two
three
four

Parameter Meaning in this example

Implementation BSD/GNU common

2,4 Select lines two through four inclusively.

Download: SED-02-004.sh
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SED-02-005

Continue the range through the end
Replace the numeric endpoint with the final-line address.

Input

data/lines.txt

one
two
three
four
five
six

Compare with SED-02-004 · Print an inclusive numeric range.

Code

sed -n '2,$p' data/lines.txt

Actual output

Captured run · exit 0

two
three
four
five
six

Parameter Meaning in this example

Implementation BSD/GNU common

2,$ Select from the second line through the final input line.

Download: SED-02-005.sh
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SED-02-006

Invert a single address
The exclamation applies the instruction everywhere outside that address.

Input

data/lines.txt

one
two
three
four
five
six

Compare with SED-02-002 · Print the second input line.

Code

sed -n '2!p' data/lines.txt

Actual output

Captured run · exit 0

one
three
four
five
six

Parameter Meaning in this example

Implementation BSD/GNU common

! Negate the selected address.

Download: SED-02-006.sh
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03 - Address lines by content

Use a regex address before p, then expand the selected region one boundary at a time. 

SED-03-001

Print lines matching an address
The regex selects where p runs; it is not itself a substitution.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Code

sed -n '/WARN/p' data/log.txt

Actual output

Captured run · exit 0

WARN retry

Parameter Meaning in this example

Implementation BSD/GNU common

/regex/ Address lines containing the regex.

Download: SED-03-001.sh
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SED-03-002

Anchor the address at the start
Make the expected log-level position explicit.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Compare with SED-03-001 · Print lines matching an address.

Code

sed -n '/^WARN/p' data/log.txt

Actual output

Captured run · exit 0

WARN retry

Parameter Meaning in this example

Implementation BSD/GNU common

^ Require the matching level at the beginning of the line.

Download: SED-03-002.sh
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SED-03-003

Print a delimited inclusive region
Both marker lines and the content between them are selected.

Input

data/block.txt

before
BEGIN
red
blue
END
after

Code

sed -n '/^BEGIN$/,/^END$/p' data/block.txt

Actual output

Captured run · exit 0

BEGIN
red
blue
END

Parameter Meaning in this example

Implementation BSD/GNU common

Two regex addresses Enter at BEGIN and include the first later END.

Download: SED-03-003.sh
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SED-03-004

Continue from a marker to the input end
Change only the ending address of the preceding region.

Input

data/block.txt

before
BEGIN
red
blue
END
after

Compare with SED-03-003 · Print a delimited inclusive region.

Code

sed -n '/^BEGIN$/,$p' data/block.txt

Actual output

Captured run · exit 0

BEGIN
red
blue
END
after

Parameter Meaning in this example

Implementation BSD/GNU common

/BEGIN/,$ Keep all lines from the starting marker onward.

Download: SED-03-004.sh
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SED-03-005

Inspect a range whose first line matches its end regex
For this two-address range, the ending regex is tested from the next line, so the first matching line does not immediately close the range.

Input

data/starts.txt

START
middle
START
end

Code

sed -n '1,/^START$/p' data/starts.txt

Actual output

Captured run · exit 0

START
middle
START

Parameter Meaning in this example

Implementation BSD/GNU common

1,/regex/ Observe when the second address begins being tested.

Download: SED-03-005.sh
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SED-03-006

Print the complement of an addressed set
Address negation applies to complete lines, just as with a numeric address.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Compare with SED-03-001 · Print lines matching an address.

Code

sed -n '/^INFO/!p' data/log.txt

Actual output

Captured run · exit 0

WARN retry
ERROR disk

Parameter Meaning in this example

Implementation BSD/GNU common

/regex/! Run p only when the line does not match the address.

Download: SED-03-006.sh
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04 - Make small substitutions

Separate the pattern, replacement, delimiter and occurrence selector. All initial transformations write to stdout. 

SED-04-001

Replace the first occurrence on a line
A substitution without an occurrence flag changes only the first match in each pattern space.

Input

data/repeated.txt

red red red
blue blue

Code

sed 's/red/RED/' data/repeated.txt

Actual output

Captured run · exit 0

RED red red
blue blue

Parameter Meaning in this example

Implementation BSD/GNU common

s/old/new/ Replace the first matching substring.

Download: SED-04-001.sh
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SED-04-002

Replace every nonoverlapping occurrence
Add only the global flag.

Input

data/repeated.txt

red red red
blue blue

Compare with SED-04-001 · Replace the first occurrence on a line.

Code

sed 's/red/RED/g' data/repeated.txt

Actual output

Captured run · exit 0

RED RED RED
blue blue

Parameter Meaning in this example

Implementation BSD/GNU common

g Repeat the substitution across this line.

Download: SED-04-002.sh
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SED-04-003

Replace only the second occurrence
Use an occurrence number instead of g.

Input

data/repeated.txt

red red red
blue blue

Compare with SED-04-002 · Replace every nonoverlapping occurrence.

Code

sed 's/red/RED/2' data/repeated.txt

Actual output

Captured run · exit 0

red RED red
blue blue

Parameter Meaning in this example

Implementation BSD/GNU common

2 Replace the second matching occurrence on each line.

Download: SED-04-003.sh
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SED-04-004

Replace a match with an empty string
An empty replacement removes the matched text, not the whole input line.

Input

data/repeated.txt

red red red
blue blue

Compare with SED-04-001 · Replace the first occurrence on a line.

Code

sed 's/red//' data/repeated.txt

Actual output

Captured run · exit 0

 red red
blue blue

Parameter Meaning in this example

Implementation BSD/GNU common

Empty replacement Remove only the first matched substring.

Download: SED-04-004.sh
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SED-04-005

Choose a delimiter that fits the data
Pipe delimiters make the path slashes ordinary pattern characters.

Input

data/paths.txt

old=/srv/data
new=/srv/cache

Code

sed 's|/srv/data|/opt/data|' data/paths.txt

Actual output

Captured run · exit 0

old=/opt/data
new=/srv/cache

Parameter Meaning in this example

Implementation BSD/GNU common

Alternate delimiter Keep slash-heavy strings readable.

Download: SED-04-005.sh
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SED-04-006

Write the same change with slash delimiters
Only the delimiter escaping changes; the result stays identical.

Input

data/paths.txt

old=/srv/data
new=/srv/cache

Compare with SED-04-005 · Choose a delimiter that fits the data.

Code

sed 's/\/srv\/data/\/opt\/data/' data/paths.txt

Actual output

Captured run · exit 0

old=/opt/data
new=/srv/cache

Parameter Meaning in this example

Implementation BSD/GNU common

\/ Escape a slash when slash is the substitution delimiter.

Download: SED-04-006.sh
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05 - Choose the regex notation

Use BRE first and switch to ERE explicitly. A shell string and a sed regex are separate syntax layers. 

SED-05-001

Observe a wildcard period
An unescaped period matches one character in the middle of both records.

Input

data/dots.txt

a.b
aXb

Code

sed 's/a.b/MATCH/' data/dots.txt

Actual output

Captured run · exit 0

MATCH
MATCH

Parameter Meaning in this example

Implementation BSD/GNU common

. Match one character rather than a literal period.

Download: SED-05-001.sh
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SED-05-002

Require a literal period
A bracket expression restricts the substitution to literal punctuation.

Input

data/dots.txt

a.b
aXb

Compare with SED-05-001 · Observe a wildcard period.

Code

sed 's/a[.]b/MATCH/' data/dots.txt

Actual output

Captured run · exit 0

MATCH
aXb

Parameter Meaning in this example

Implementation BSD/GNU common

[.] Treat the period as data.

Download: SED-05-002.sh
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SED-05-003

Choose characters with a class
Select c-words with either a or o in the vowel position.

Input

data/animals.txt

cat
cot
cut
dog

Code

sed 's/c[ao]t/PET/' data/animals.txt

Actual output

Captured run · exit 0

PET
PET
cut
dog

Parameter Meaning in this example

Implementation BSD/GNU common

[ao] Accept a or o at that one position.

Download: SED-05-003.sh
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SED-05-004

Repeat a BRE atom
The star belongs to the preceding bracket expression and consumes the complete digit run.

Input

data/ids.txt

ID-7
ID-42
ID-123

Code

sed 's/[0-9][0-9]*/#/' data/ids.txt

Actual output

Captured run · exit 0

ID-#
ID-#
ID-#

Parameter Meaning in this example

Implementation BSD/GNU common

[0-9][0-9]* Require one ASCII digit and then zero or more additional digits.

Download: SED-05-004.sh
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SED-05-005

Use a BRE interval
Backslashed braces express an exact count in BRE.

Input

data/ids.txt

ID-7
ID-42
ID-123

Compare with SED-05-004 · Repeat a BRE atom.

Code

sed 's/[0-9]\{3\}/#/' data/ids.txt

Actual output

Captured run · exit 0

ID-7
ID-42
ID-#

Parameter Meaning in this example

Implementation BSD/GNU common

\{3\} Require three digits in the matched substring.

Download: SED-05-005.sh
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SED-05-006

Switch to ERE for the same interval
Add -E and remove the BRE brace escapes. The selected text stays the same.

Input

data/ids.txt

ID-7
ID-42
ID-123

Compare with SED-05-005 · Use a BRE interval.

Code

sed -E 's/[0-9]{3}/#/' data/ids.txt

Actual output

Captured run · exit 0

ID-7
ID-42
ID-#

Parameter Meaning in this example

Implementation BSD/GNU common

-E Select extended regex syntax explicitly.

Download: SED-05-006.sh
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06 - Reuse matched and captured text

The replacement has its own meaning for ampersand and backreferences. Keep captured digit strings intact. 

SED-06-001

Insert the whole match into replacement text
Ampersand expands to the complete matched name assignment.

Input

data/values.txt

name=alice
name=bob
port=8080

Code

sed -n 's/^name=.*/[&]/p' data/values.txt

Actual output

Captured run · exit 0

[name=alice]
[name=bob]

Parameter Meaning in this example

Implementation BSD/GNU common

& Insert the whole match in the replacement.

Download: SED-06-001.sh
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SED-06-002

Insert a literal ampersand
Escape the replacement ampersand when it should not expand.

Input

data/values.txt

name=alice
name=bob
port=8080

Compare with SED-06-001 · Insert the whole match into replacement text.

Code

sed -n 's/^name=.*/A\&B/p' data/values.txt

Actual output

Captured run · exit 0

A&B
A&B

Parameter Meaning in this example

Implementation BSD/GNU common

\& Write a literal ampersand in replacement text.

Download: SED-06-002.sh
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SED-06-003

Capture a name using BRE groups
Backslashed parentheses capture the part after name=.

Input

data/values.txt

name=alice
name=bob
port=8080

Compare with SED-06-002 · Insert a literal ampersand.

Code

sed -n 's/^name=\([a-z][a-z]*\)$/user:\1/p' data/values.txt

Actual output

Captured run · exit 0

user:alice
user:bob

Parameter Meaning in this example

Implementation BSD/GNU common

\(...\) and \1 Capture a name and insert the first captured string.

Download: SED-06-003.sh
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SED-06-004

Use ERE groups for the same capture
Change the grouping and repetition notation along with -E.

Input

data/values.txt

name=alice
name=bob
port=8080

Compare with SED-06-003 · Capture a name using BRE groups.

Code

sed -En 's/^name=([a-z]+)$/user:\1/p' data/values.txt

Actual output

Captured run · exit 0

user:alice
user:bob

Parameter Meaning in this example

Implementation BSD/GNU common

ERE groups Keep replacement backreference syntax while changing the pattern dialect.

Download: SED-06-004.sh
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SED-06-005

Reorder two captured fields
The replacement puts the captured digit string first.

Input

data/names.txt

alice:17
bob:204

Code

sed -En 's/^([a-z]+):([0-9]+)$/\2 \1/p' data/names.txt

Actual output

Captured run · exit 0

17 alice
204 bob

Parameter Meaning in this example

Implementation BSD/GNU common

\2 then \1 Insert captures in a different order.

Download: SED-06-005.sh
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SED-06-006

Reuse the same capture twice
A replacement can insert captured text several times without matching the input again.

Input

data/names.txt

alice:17
bob:204

Compare with SED-06-005 · Reorder two captured fields.

Code

sed -En 's/^([a-z]+):([0-9]+)$/\1=\2; owner=\1/p' data/names.txt

Actual output

Captured run · exit 0

alice=17; owner=alice
bob=204; owner=bob

Parameter Meaning in this example

Implementation BSD/GNU common

Repeated backreference Reuse an already captured string in the replacement.

Download: SED-06-006.sh
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07 - Combine addresses and substitution flags

Decide where a substitution may run independently from which successful results are printed. 

SED-07-001

Print only successful substitutions
Suppress automatic output and use the substitution p flag.

Input

data/settings.txt

# title
mode=old
note=old
# end

Code

sed -n 's/old/NEW/p' data/settings.txt

Actual output

Captured run · exit 0

mode=NEW
note=NEW

Parameter Meaning in this example

Implementation BSD/GNU common

s///p Print a line only when that substitution succeeds.

Download: SED-07-001.sh
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SED-07-002

See p and automatic printing together
Remove only -n. Successful lines now appear both explicitly and automatically.

Input

data/settings.txt

# title
mode=old
note=old
# end

Compare with SED-07-001 · Print only successful substitutions.

Code

sed 's/old/NEW/p' data/settings.txt

Actual output

Captured run · exit 0

# title
mode=NEW
mode=NEW
note=NEW
note=NEW
# end

Parameter Meaning in this example

Implementation BSD/GNU common

Automatic plus explicit output Do not interpret duplicated output as two input records.

Download: SED-07-002.sh
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SED-07-003

Combine global substitution with conditional printing
-n suppresses unchanged lines, while g changes all occurrences before p prints the result.

Input

data/repeated.txt

red red red
blue blue

Compare with SED-04-002 · Replace every nonoverlapping occurrence.

Code

sed -n 's/red/RED/gp' data/repeated.txt

Actual output

Captured run · exit 0

RED RED RED

Parameter Meaning in this example

Implementation BSD/GNU common

gp Change all occurrences and print a successful result.

Download: SED-07-003.sh

44



SED-07-004

Print only if a second occurrence exists
The occurrence selector controls whether substitution succeeds at all.

Input

data/repeated.txt

red red red
blue blue

Compare with SED-07-003 · Combine global substitution with conditional printing.

Code

sed -n 's/red/RED/2p' data/repeated.txt

Actual output

Captured run · exit 0

red RED red

Parameter Meaning in this example

Implementation BSD/GNU common

2p Replace the second match and print only on success.

Download: SED-07-004.sh
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SED-07-005

Restrict substitution with a regex address
The address selects the record; the substitution then changes its value.

Input

data/settings.txt

# title
mode=old
note=old
# end

Code

sed '/^mode=/s/old/NEW/' data/settings.txt

Actual output

Captured run · exit 0

# title
mode=NEW
note=old
# end

Parameter Meaning in this example

Implementation BSD/GNU common

Address before s Keep the edit confined to a selected record.

Download: SED-07-005.sh
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SED-07-006

Restrict substitution with a numeric address
Use the equivalent known line position for this fixed fixture.

Input

data/settings.txt

# title
mode=old
note=old
# end

Compare with SED-07-005 · Restrict substitution with a regex address.

Code

sed '2s/old/NEW/' data/settings.txt

Actual output

Captured run · exit 0

# title
mode=NEW
note=old
# end

Parameter Meaning in this example

Implementation BSD/GNU common

2s Apply the same edit only to line two.

Download: SED-07-006.sh
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08 - Delete, insert and append lines

Delete ends the current cycle; inserted or appended text is a separate output operation. 

SED-08-001

Delete one addressed line
d ends this cycle without automatic printing of the deleted line.

Input

data/letters.txt

red
blue
green

Code

sed '2d' data/letters.txt

Actual output

Captured run · exit 0

red
green

Parameter Meaning in this example

Implementation BSD/GNU common

d Discard this pattern space and advance input.

Download: SED-08-001.sh
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SED-08-002

Delete an inclusive range
Expand the selected region without changing the deletion instruction.

Input

data/letters.txt

red
blue
green

Compare with SED-08-001 · Delete one addressed line.

Code

sed '2,3d' data/letters.txt

Actual output

Captured run · exit 0

red

Parameter Meaning in this example

Implementation BSD/GNU common

2,3d Discard both selected input lines.

Download: SED-08-002.sh
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SED-08-003

Delete only empty lines
An empty-line expression does not match the line containing three spaces.

Input

data/blanks.txt

first

last

Code

sed '/^$/d' data/blanks.txt

Actual output

Captured run · exit 0

first

last

Parameter Meaning in this example

Implementation BSD/GNU common

^$ Recognize a zero-character line.

Download: SED-08-003.sh
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SED-08-004

Delete whitespace-only lines too
Widen the address while keeping the same deletion command.

Input

data/blanks.txt

first

last

Compare with SED-08-003 · Delete only empty lines.

Code

sed '/^[[:space:]]*$/d' data/blanks.txt

Actual output

Captured run · exit 0

first
last

Parameter Meaning in this example

Implementation BSD/GNU common

Whitespace class Recognize empty and whitespace-only lines.

Download: SED-08-004.sh
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SED-08-005

Insert text before a selected line
The portable text-command form uses a backslash followed by a literal program newline.

Input

data/letters.txt

red
blue
green

Code

sed '2i\
extra
' data/letters.txt

Actual output

Captured run · exit 0

red
extra
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

i followed by text Write inserted text before the addressed input line.

Download: SED-08-005.sh
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SED-08-006

Append text after a selected line
Change only the text command from i to a; the inserted text stays the same.

Input

data/letters.txt

red
blue
green

Compare with SED-08-005 · Insert text before a selected line.

Code

sed '2a\
extra
' data/letters.txt

Actual output

Captured run · exit 0

red
blue
extra
green

Parameter Meaning in this example

Implementation BSD/GNU common

a followed by text Queue text after the addressed input line.

Download: SED-08-006.sh
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09 - Change text, translate characters and quit

These commands operate at different levels: complete selected lines, individual characters, line labels and input flow. 

SED-09-001

Replace one complete line
c replaces the entire selected line rather than matching a substring inside it.

Input

data/letters.txt

red
blue
green

Code

sed '2c\
replacement
' data/letters.txt

Actual output

Captured run · exit 0

red
replacement
green

Parameter Meaning in this example

Implementation BSD/GNU common

c followed by text Change the complete addressed input line.

Download: SED-09-001.sh
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SED-09-002

Replace a whole addressed range once
The common range form emits one replacement when the selected range ends.

Input

data/letters.txt

red
blue
green

Compare with SED-09-001 · Replace one complete line.

Code

sed '2,3c\
replacement
' data/letters.txt

Actual output

Captured run · exit 0

red
replacement

Parameter Meaning in this example

Implementation BSD/GNU common

Range c Collapse the addressed region to one replacement text.

Download: SED-09-002.sh

55



SED-09-003

Translate one character everywhere
y maps characters position by position; it does not interpret a regex.

Input

data/letters.txt

red
blue
green

Compare with SED-09-002 · Replace a whole addressed range once.

Code

sed 'y/r/R/' data/letters.txt

Actual output

Captured run · exit 0

Red
blue
gReen

Parameter Meaning in this example

Implementation BSD/GNU common

y/from/to/ Replace every r character with R.

Download: SED-09-003.sh
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SED-09-004

Print input line numbers
The equals command emits the current line number; -n suppresses the normal line text.

Input

data/letters.txt

red
blue
green

Compare with SED-09-003 · Translate one character everywhere.

Code

sed -n '=' data/letters.txt

Actual output

Captured run · exit 0

1
2
3

Parameter Meaning in this example

Implementation BSD/GNU common

= Print a one-based input line number.

Download: SED-09-004.sh
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SED-09-005

Quit after a selected line
q stops before reading later lines. Normal printing still emits the current selected line.

Input

data/letters.txt

red
blue
green

Compare with SED-09-004 · Print input line numbers.

Code

sed '2q' data/letters.txt

Actual output

Captured run · exit 0

red
blue

Parameter Meaning in this example

Implementation BSD/GNU common

q Stop after this cycle instead of processing the rest of the stream.

Download: SED-09-005.sh
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SED-09-006

Inspect pattern space with visible line endings
The l command lists the current pattern space and marks its end with a dollar sign. That marker is display output, not part of the input.

Input

data/letters.txt

red
blue
green

Compare with SED-09-005 · Quit after a selected line.

Code

sed -n 'l' data/letters.txt

Actual output

Captured run · exit 0

red$
blue$
green$

Parameter Meaning in this example

Implementation BSD/GNU common

l Make line endings and escaped characters visible for inspection.

Download: SED-09-006.sh
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10 - Scope a group of instructions

Braces let several commands share an address. The commands still run in their written order. 

SED-10-001

Give one command a regex scope
The group and its address determine where the enclosed edit runs.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Code

sed '/^WARN/{s/WARN/NOTE/;}' data/log.txt

Actual output

Captured run · exit 0

INFO start
NOTE retry
ERROR disk
INFO ready

Parameter Meaning in this example

Implementation BSD/GNU common

{ ... } Run a scoped command group.

Download: SED-10-001.sh
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SED-10-002

Add a second instruction to that scope
Both changes are confined to the WARN record and run in written order.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Compare with SED-10-001 · Give one command a regex scope.

Code

sed '/^WARN/{s/WARN/NOTE/;s/retry/again/;}' data/log.txt

Actual output

Captured run · exit 0

INFO start
NOTE again
ERROR disk
INFO ready

Parameter Meaning in this example

Implementation BSD/GNU common

Two scoped instructions Apply the second edit to the already modified pattern space.

Download: SED-10-002.sh

61



SED-10-003

Negate the scope of a group
Only records outside the INFO address receive a prefix.

Input

data/log.txt

INFO start
WARN retry
ERROR disk
INFO ready

Compare with SED-10-002 · Add a second instruction to that scope.

Code

sed '/^INFO/!{s/^/[other] /;}' data/log.txt

Actual output

Captured run · exit 0

INFO start
[other] WARN retry
[other] ERROR disk
INFO ready

Parameter Meaning in this example

Implementation BSD/GNU common

Address ! group Apply the complete group only to nonmatching records.

Download: SED-10-003.sh
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SED-10-004

Share a numeric range across a group
One range selects where both substitutions may run.

Input

data/letters.txt

red
blue
green

Code

sed '2,3{s/^/[selected] /;s/$/!/;}' data/letters.txt

Actual output

Captured run · exit 0

red
[selected] blue!
[selected] green!

Parameter Meaning in this example

Implementation BSD/GNU common

Range before braces Give several instructions the same inclusive line range.

Download: SED-10-004.sh
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SED-10-005

Print and then end the selected cycle
Explicit p emits the addressed line; d prevents a second automatic copy.

Input

data/letters.txt

red
blue
green

Compare with SED-10-004 · Share a numeric range across a group.

Code

sed '2{p;d;}' data/letters.txt

Actual output

Captured run · exit 0

red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

p then d Emit once and skip the rest of this cycle.

Download: SED-10-005.sh
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SED-10-006

Observe that deletion skips later instructions
After d, the replacement command in the same group cannot run on that line.

Input

data/letters.txt

red
blue
green

Compare with SED-10-005 · Print and then end the selected cycle.

Code

sed '2{d;s/.*/unreachable/;}' data/letters.txt

Actual output

Captured run · exit 0

red
green

Parameter Meaning in this example

Implementation BSD/GNU common

Cycle termination d immediately advances to a fresh input cycle.

Download: SED-10-006.sh
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11 - Move text through hold space

Pattern space holds the current working text. Hold space starts empty and persists between cycles. Lowercase h/g replace a buffer; uppercase H/G append with a

newline; x exchanges both. 

SED-11-001

Save a line and retrieve it later
h copies the first line to hold space. g on the third line replaces that pattern space with the saved text.

Input

data/letters.txt

red
blue
green

Code

sed -n '1h;3g;p' data/letters.txt

Actual output

Captured run · exit 0

red
blue
red

Parameter Meaning in this example

Implementation BSD/GNU common

h and g Hold keeps red across later input cycles.

Download: SED-11-001.sh
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SED-11-002

Retrieve without changing the saved buffer
Add g on the second line too. Both later retrievals read the same saved red.

Input

data/letters.txt

red
blue
green

Compare with SED-11-001 · Save a line and retrieve it later.

Code

sed -n '1h;2g;3g;p' data/letters.txt

Actual output

Captured run · exit 0

red
red
red

Parameter Meaning in this example

Implementation BSD/GNU common

g Replace pattern space; leave hold space unchanged.

Download: SED-11-002.sh
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SED-11-003

Exchange pattern space and hold space
Change the second-line g to x. That exchanges red and blue, so the final g now retrieves blue.

Input

data/letters.txt

red
blue
green

Compare with SED-11-002 · Retrieve without changing the saved buffer.

Code

sed -n '1h;2x;3g;p' data/letters.txt

Actual output

Captured run · exit 0

red
red
blue

Parameter Meaning in this example

Implementation BSD/GNU common

x After line two: pattern=red, hold=blue.

Download: SED-11-003.sh
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SED-11-004

Append a line to hold space
H keeps the saved text and appends a newline plus the current line. The final retrieval therefore prints two lines.

Input

data/letters.txt

red
blue
green

Compare with SED-11-003 · Exchange pattern space and hold space.

Code

sed -n '1h;2H;3g;p' data/letters.txt

Actual output

Captured run · exit 0

red
blue
red
blue

Parameter Meaning in this example

Implementation BSD/GNU common

H After line two: hold contains red, newline, blue.

Download: SED-11-004.sh

69



SED-11-005

Append hold space to the current pattern
Change only H to G. G appends to pattern space, leaving the saved red available for the third-line g.

Input

data/letters.txt

red
blue
green

Compare with SED-11-004 · Append a line to hold space.

Code

sed -n '1h;2G;3g;p' data/letters.txt

Actual output

Captured run · exit 0

red
blue
red
red

Parameter Meaning in this example

Implementation BSD/GNU common

G The second pattern becomes blue, newline, red; hold stays red.

Download: SED-11-005.sh
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SED-11-006

Retrieve the initially empty hold space
Before h or H has stored anything, hold space is empty. Add 1g to the earlier l example and observe the first empty record as a visible dollar marker.

Input

data/letters.txt

red
blue
green

Compare with SED-09-006 · Inspect pattern space with visible line endings.

Code

sed -n '1g;l' data/letters.txt

Actual output

Captured run · exit 0

$
blue$
green$

Parameter Meaning in this example

Implementation BSD/GNU common

Initial hold state Distinguish an empty pattern space from zero output bytes.

Download: SED-11-006.sh
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12 - Read and print multiline pattern space

n and N advance input differently. p prints all of pattern space; P prints through its first embedded newline; D restarts after dropping the first part. 

SED-12-001

Advance with lowercase n
Without -n, n prints the current pattern space, reads the next line and resumes the program there.

Input

data/pairs.txt

a1
a2
b1
b2

Code

sed 'n' data/pairs.txt

Actual output

Captured run · exit 0

a1
a2
b1
b2

Parameter Meaning in this example

Implementation BSD/GNU common

n Start the next input line within the current program pass.

Download: SED-12-001.sh
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SED-12-002

Print the line read by n explicitly
With -n, n does not print the previous pattern. The following p prints each second line.

Input

data/pairs.txt

a1
a2
b1
b2

Compare with SED-12-001 · Advance with lowercase n.

Code

sed -n 'n;p' data/pairs.txt

Actual output

Captured run · exit 0

a2
b2

Parameter Meaning in this example

Implementation BSD/GNU common

-n with n Separate advancing input from deciding what to output.

Download: SED-12-002.sh

73



SED-12-003

Append the next line with uppercase N
N retains the current pattern and appends a newline plus the next input line. p prints each resulting pair.

Input

data/pairs.txt

a1
a2
b1
b2

Compare with SED-12-002 · Print the line read by n explicitly.

Code

sed -n 'N;p' data/pairs.txt

Actual output

Captured run · exit 0

a1
a2
b1
b2

Parameter Meaning in this example

Implementation BSD/GNU common

N Build a two-line pattern space without an intermediate output.

Download: SED-12-003.sh
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SED-12-004

Print only the first part with P
Change p to P. The second line remains in pattern space but is not emitted by P.

Input

data/pairs.txt

a1
a2
b1
b2

Compare with SED-12-003 · Append the next line with uppercase N.

Code

sed -n 'N;P' data/pairs.txt

Actual output

Captured run · exit 0

a1
b1

Parameter Meaning in this example

Implementation BSD/GNU common

P Print through the first embedded newline only.

Download: SED-12-004.sh
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SED-12-005

Restart after dropping the first part with D
D keeps the remaining part and restarts the program. The final lone line reaches N at EOF under -n and emits nothing.

Input

data/pairs.txt

a1
a2
b1
b2

Compare with SED-12-004 · Print only the first part with P.

Code

sed -n 'N;P;D' data/pairs.txt

Actual output

Captured run · exit 0

a1
a2
b1

Parameter Meaning in this example

Implementation BSD/GNU common

D Drop the first part and restart without reading a fresh cycle immediately.

Download: SED-12-005.sh
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SED-12-006

Join each complete pair with a space
Replace the embedded newline produced by N. The fixture deliberately contains two complete pairs.

Input

data/pairs.txt

a1
a2
b1
b2

Compare with SED-12-003 · Append the next line with uppercase N.

Code

sed 'N;s/\n/ /' data/pairs.txt

Actual output

Captured run · exit 0

a1 a2
b1 b2

Parameter Meaning in this example

Implementation BSD/GNU common

\n in the pattern Match the embedded newline in a multiline pattern space.

Download: SED-12-006.sh
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13 - Branch after a transformation

Labels and branches control which instruction runs next. Every loop here makes progress on a tiny fixed input. Use program newlines after branch commands and

labels; a semicolon after b is not a portable BSD/GNU command separator. 

SED-13-001

Branch to the end of a program
An unlabelled b skips the remaining instructions; normal end-of-cycle output remains active. End b with a program newline for BSD/GNU compatibility.

Input

data/letters.txt

red
blue
green

Code

sed 'b
s/red/RED/' data/letters.txt

Actual output

Captured run · exit 0

red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

b Skip to the end of this program pass.

Download: SED-13-001.sh
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SED-13-002

Branch only on a selected record
Other records can still reach the substitution after the addressed branch.

Input

data/letters.txt

red
blue
green

Compare with SED-13-001 · Branch to the end of a program.

Code

sed '/^blue$/b
s/r/R/g' data/letters.txt

Actual output

Captured run · exit 0

Red
blue
gReen

Parameter Meaning in this example

Implementation BSD/GNU common

Addressed b Skip the rest of this pass only on the selected blue line.

Download: SED-13-002.sh
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SED-13-003

Jump to a named label
The labelled branch skips one edit but continues at the following labelled section.

Input

data/letters.txt

red
blue
green

Compare with SED-13-002 · Branch only on a selected record.

Code

sed 'b done
s/red/RED/
:done
s/blue/BLUE/' data/letters.txt

Actual output

Captured run · exit 0

red
BLUE
green

Parameter Meaning in this example

Implementation BSD/GNU common

:label Name a later program location for b to jump to.

Download: SED-13-003.sh
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SED-13-004

Branch after a successful substitution
t branches only if a substitution succeeded since input was read or the preceding t was evaluated.

Input

data/letters.txt

red
blue
green

Compare with SED-13-003 · Jump to a named label.

Code

sed 's/red/RED/
t done
s/blue/BLUE/
:done' data/letters.txt

Actual output

Captured run · exit 0

RED
BLUE
green

Parameter Meaning in this example

Implementation BSD/GNU common

t Test whether a preceding substitution succeeded.

Download: SED-13-004.sh
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SED-13-005

Skip a fallback edit after success
A selected replacement branches past the fallback; all other records receive the fallback prefix.

Input

data/letters.txt

red
blue
green

Compare with SED-13-004 · Branch after a successful substitution.

Code

sed 's/red/RED/
t done
s/^/other: /
:done' data/letters.txt

Actual output

Captured run · exit 0

RED
other: blue
other: green

Parameter Meaning in this example

Implementation BSD/GNU common

Conditional fallback Keep successful and fallback transformations separate.

Download: SED-13-005.sh
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SED-13-006

Repeat a substitution while it makes progress
Each successful replacement shortens a run of spaces. t returns to the label until no double space remains.

Input

data/spaces.txt

a  b   c
keep

Code

sed ':again
s/  / /
t again' data/spaces.txt

Actual output

Captured run · exit 0

a b c
keep

Parameter Meaning in this example

Implementation BSD/GNU common

Progressing loop Every iteration removes one extra space from this finite input.

Download: SED-13-006.sh
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14 - Read scripts and write owned files

All paths are inside the temporary directory created by the complete script. Original repository inputs remain unchanged; backups are displayed explicitly. 

SED-14-001

Preview an edit before writing a file
Normal sed output leaves the input copy unchanged. Display it afterwards to show the distinction.

Input

data/letters.txt

red
blue
green

Code

sed 's/red/RED/' data/letters.txt
printf 'input remains:\n'
cat data/letters.txt

Actual output

Captured run · exit 0

RED
blue
green
input remains:
red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

Stdout preview Transform output without editing even the local input copy.

Download: SED-14-001.sh
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SED-14-002

Save transformed output to another file
Shell redirection writes a different path in the owned directory.

Input

data/letters.txt

red
blue
green

Compare with SED-14-001 · Preview an edit before writing a file.

Code

sed 's/red/RED/' data/letters.txt > edited.txt
cat edited.txt

Actual output

Captured run · exit 0

RED
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

> OTHER_FILE Write a distinct output path instead of overwriting the file being read.

Download: SED-14-002.sh
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SED-14-003

Read extra text after an addressed line
The r command queues the named file content after the selected line.

Input

data/banner.txt

NOTICE

data/letters.txt

red
blue
green

Code

sed '2r data/banner.txt' data/letters.txt

Actual output

Captured run · exit 0

red
blue
NOTICE
green

Parameter Meaning in this example

Implementation BSD/GNU common

r FILE Append the external text at the addressed output position.

Download: SED-14-003.sh
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SED-14-004

Write selected pattern spaces to a file
-n suppresses normal stdout; the following cat displays the file written by w.

Input

data/letters.txt

red
blue
green

Code

sed -n '/^blue$/w selected.txt' data/letters.txt
cat selected.txt

Actual output

Captured run · exit 0

blue

Parameter Meaning in this example

Implementation BSD/GNU common

w FILE Write selected pattern spaces to the named owned output file.

Download: SED-14-004.sh
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SED-14-005

Write only successfully changed lines
The substitution w flag records successful results while -n suppresses normal output.

Input

data/letters.txt

red
blue
green

Compare with SED-14-004 · Write selected pattern spaces to a file.

Code

sed -n 's/red/RED/w changed.txt' data/letters.txt
cat changed.txt

Actual output

Captured run · exit 0

RED

Parameter Meaning in this example

Implementation BSD/GNU common

s///w FILE Write a pattern space only after that substitution succeeds.

Download: SED-14-005.sh
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SED-14-006

Edit an owned copy with a backup
The common BSD/GNU -i.bak form changes only the reconstructed input inside the temporary directory. Display the backup too.

Input

data/letters.txt

red
blue
green

Compare with SED-14-005 · Write only successfully changed lines.

Code

sed -i.bak 's/red/RED/' data/letters.txt
printf 'edited:\n'
cat data/letters.txt
printf 'backup:\n'
cat data/letters.txt.bak

Actual output

Captured run · exit 0

edited:
RED
blue
green
backup:
red
blue
green

Parameter Meaning in this example

Implementation BSD/GNU common

-i.bak Keep a backup when editing the owned copy; this option is not POSIX.

Download: SED-14-006.sh
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15 - Compose small cleanup recipes

Use a documented tiny text format. Trim or remove one class of text at a time before composing those changes. 

SED-15-001

Trim leading whitespace
Change only the beginning of each line; leave trailing spaces intact.

Input

data/padded.txt

  red  
blue 

END

Code

sed 's/^[[:space:]]*//' data/padded.txt

Actual output

Captured run · exit 0

red  
blue 
END

Parameter Meaning in this example

Implementation BSD/GNU common

Leading anchor Remove leading whitespace from this line-oriented input.

Download: SED-15-001.sh
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SED-15-002

Trim trailing whitespace
Anchor at the other end and preserve the indentation.

Input

data/padded.txt

  red  
blue 

END

Compare with SED-15-001 · Trim leading whitespace.

Code

sed 's/[[:space:]]*$//' data/padded.txt

Actual output

Captured run · exit 0

  red
blue

END

Parameter Meaning in this example

Implementation BSD/GNU common

Trailing anchor Remove trailing whitespace, not leading indentation.

Download: SED-15-002.sh
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SED-15-003

Compose both trim operations
Use two -e programs in the intended order.

Input

data/padded.txt

  red  
blue 

END

Compare with SED-15-002 · Trim trailing whitespace.

Code

sed -e 's/^[[:space:]]*//' -e 's/[[:space:]]*$//' data/padded.txt

Actual output

Captured run · exit 0

red
blue
END

Parameter Meaning in this example

Implementation BSD/GNU common

Two small edits Express leading and trailing cleanup as separate operations.

Download: SED-15-003.sh
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SED-15-004

Remove complete comment records
The fixture has a tiny unquoted format; only whole comment lines are removed.

Input

data/settings.txt

# title
mode=old
note=old
# end

Code

sed '/^[[:space:]]*#/d' data/settings.txt

Actual output

Captured run · exit 0

mode=old
note=old

Parameter Meaning in this example

Implementation BSD/GNU common

Comment address Do not treat this as a parser for every configuration syntax.

Download: SED-15-004.sh

93



SED-15-005

Update one exact setting key
The address keeps the same value on a different key unchanged.

Input

data/settings.txt

# title
mode=old
note=old
# end

Compare with SED-15-004 · Remove complete comment records.

Code

sed '/^mode=/s/=old$/=new/' data/settings.txt

Actual output

Captured run · exit 0

# title
mode=new
note=old
# end

Parameter Meaning in this example

Implementation BSD/GNU common

Key plus value shape Constrain both the record selected and the part replaced.

Download: SED-15-005.sh
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SED-15-006

Collapse horizontal space runs
An ERE repetition maps every run of two or more spaces to one.

Input

data/spaces.txt

a  b   c
keep

Compare with SED-13-006 · Repeat a substitution while it makes progress.

Code

sed -E 's/ {2,}/ /g' data/spaces.txt

Actual output

Captured run · exit 0

a b c
keep

Parameter Meaning in this example

Implementation BSD/GNU common

Run normalization Use a direct repetition rule instead of a substitution loop.

Download: SED-15-006.sh
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16 - GNU sed extensions

These examples explicitly select GNU sed. They keep extension syntax apart from the common BSD/GNU instructions taught earlier. 

SED-16-001

Let a regex range end on the first line
GNU address zero permits the ending regex to match line one immediately.

Input

data/starts.txt

START
middle
START
end

Compare with SED-03-005 · Inspect a range whose first line matches its end regex.

Code

gsed -n '0,/^START$/p' data/starts.txt

Actual output

Captured run · exit 0

START

Parameter Meaning in this example

Implementation GNU sed

0,/regex/ Begin before line one so the first line can close this GNU range.

Download: SED-16-001.sh
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SED-16-002

Select lines by a step address
GNU step addresses can select every other line without a hold-space program.

Input

data/lines.txt

one
two
three
four
five
six

Code

gsed -n '1~2p' data/lines.txt

Actual output

Captured run · exit 0

one
three
five

Parameter Meaning in this example

Implementation GNU sed

1~2 Start at line one and select every second line.

Download: SED-16-002.sh
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SED-16-003

Convert replacement text to uppercase
The GNU replacement escape changes the matched text to uppercase.

Input

data/letters.txt

red
blue
green

Code

gsed 's/.*/\U&/' data/letters.txt

Actual output

Captured run · exit 0

RED
BLUE
GREEN

Parameter Meaning in this example

Implementation GNU sed

\U Apply GNU uppercase conversion to the following replacement text.

Download: SED-16-003.sh
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SED-16-004

Quit without automatically printing the current line
GNU Q stops immediately without the current automatic output. Earlier lines already printed remain.

Input

data/letters.txt

red
blue
green

Compare with SED-09-005 · Quit after a selected line.

Code

gsed '2Q' data/letters.txt

Actual output

Captured run · exit 0

red

Parameter Meaning in this example

Implementation GNU sed

Q Contrast quiet GNU quit with the common q instruction.

Download: SED-16-004.sh
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SED-16-005

Restart line numbering for separate files
GNU -s processes these files as separate streams, so address one selects the first line of each.

Input

data/first.txt

one
two

data/second.txt

three
four

Code

gsed -sn '1p' data/first.txt data/second.txt

Actual output

Captured run · exit 0

one
three

Parameter Meaning in this example

Implementation GNU sed

-s Use separate-file address and numbering scope.

Download: SED-16-005.sh
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SED-16-006

Treat NUL as the record separator
GNU -z sees two records. The final tr only turns their terminators into visible output lines.

Code

printf 'alpha\000beta\000' | gsed -z 's/^/item=/' | tr '\000' '\n'

Actual output

Captured run · exit 0

item=alpha
item=beta

Parameter Meaning in this example

Implementation GNU sed

-z Apply the substitution once to each NUL-delimited record.

Download: SED-16-006.sh
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Example and command index

SED-01-001 · Copy input with an empty program

SED-01-002 · Suppress automatic printing

SED-01-003 · Print explicitly while automatic output is active

SED-01-004 · Use one explicit output path

SED-01-005 · Pass a program with -e

SED-01-006 · Read the same program from a file

SED-02-001 · Print the first input line

SED-02-002 · Print the second input line

SED-02-003 · Print the final input line

SED-02-004 · Print an inclusive numeric range

SED-02-005 · Continue the range through the end

SED-02-006 · Invert a single address

SED-03-001 · Print lines matching an address

SED-03-002 · Anchor the address at the start

SED-03-003 · Print a delimited inclusive region

SED-03-004 · Continue from a marker to the input end

SED-03-005 · Inspect a range whose first line matches its end regex

SED-03-006 · Print the complement of an addressed set

SED-04-001 · Replace the first occurrence on a line

SED-04-002 · Replace every nonoverlapping occurrence

SED-04-003 · Replace only the second occurrence

SED-04-004 · Replace a match with an empty string

SED-04-005 · Choose a delimiter that fits the data

SED-04-006 · Write the same change with slash delimiters

SED-05-001 · Observe a wildcard period

SED-05-002 · Require a literal period

SED-05-003 · Choose characters with a class

SED-05-004 · Repeat a BRE atom

SED-05-005 · Use a BRE interval

SED-05-006 · Switch to ERE for the same interval

SED-06-001 · Insert the whole match into replacement text

SED-06-002 · Insert a literal ampersand

SED-06-003 · Capture a name using BRE groups

SED-06-004 · Use ERE groups for the same capture

SED-06-005 · Reorder two captured fields

SED-06-006 · Reuse the same capture twice

SED-07-001 · Print only successful substitutions

SED-07-002 · See p and automatic printing together

SED-07-003 · Combine global substitution with conditional printing

SED-07-004 · Print only if a second occurrence exists

SED-07-005 · Restrict substitution with a regex address

SED-07-006 · Restrict substitution with a numeric address

SED-08-001 · Delete one addressed line

SED-08-002 · Delete an inclusive range

SED-08-003 · Delete only empty lines

SED-08-004 · Delete whitespace-only lines too

SED-08-005 · Insert text before a selected line

SED-08-006 · Append text after a selected line

SED-09-001 · Replace one complete line

SED-09-002 · Replace a whole addressed range once

SED-09-003 · Translate one character everywhere

SED-09-004 · Print input line numbers

SED-09-005 · Quit after a selected line

SED-09-006 · Inspect pattern space with visible line endings
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SED-10-001 · Give one command a regex scope

SED-10-002 · Add a second instruction to that scope

SED-10-003 · Negate the scope of a group

SED-10-004 · Share a numeric range across a group

SED-10-005 · Print and then end the selected cycle

SED-10-006 · Observe that deletion skips later instructions

SED-11-001 · Save a line and retrieve it later

SED-11-002 · Retrieve without changing the saved buffer

SED-11-003 · Exchange pattern space and hold space

SED-11-004 · Append a line to hold space

SED-11-005 · Append hold space to the current pattern

SED-11-006 · Retrieve the initially empty hold space

SED-12-001 · Advance with lowercase n

SED-12-002 · Print the line read by n explicitly

SED-12-003 · Append the next line with uppercase N

SED-12-004 · Print only the first part with P

SED-12-005 · Restart after dropping the first part with D

SED-12-006 · Join each complete pair with a space

SED-13-001 · Branch to the end of a program

SED-13-002 · Branch only on a selected record

SED-13-003 · Jump to a named label

SED-13-004 · Branch after a successful substitution

SED-13-005 · Skip a fallback edit after success

SED-13-006 · Repeat a substitution while it makes progress

SED-14-001 · Preview an edit before writing a file

SED-14-002 · Save transformed output to another file

SED-14-003 · Read extra text after an addressed line

SED-14-004 · Write selected pattern spaces to a file

SED-14-005 · Write only successfully changed lines

SED-14-006 · Edit an owned copy with a backup

SED-15-001 · Trim leading whitespace

SED-15-002 · Trim trailing whitespace

SED-15-003 · Compose both trim operations

SED-15-004 · Remove complete comment records

SED-15-005 · Update one exact setting key

SED-15-006 · Collapse horizontal space runs

SED-16-001 · Let a regex range end on the first line

SED-16-002 · Select lines by a step address

SED-16-003 · Convert replacement text to uppercase

SED-16-004 · Quit without automatically printing the current line

SED-16-005 · Restart line numbering for separate files

SED-16-006 · Treat NUL as the record separator

Content: CC0 1.0. Structure and publishing framework: CC BY 4.0 by Lukas C. Bossert. Repository source · Publishing framework source · License scope and third-

party notices.
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#+TITLE: sed, one change at a time
#+SUBTITLE: 96 complete examples in 16 chapters
#+LANGUAGE: en
#+DATE: 2026-11-01
#+OPTIONS: toc:2 num:nil ^:nil

* A visual reference
:PROPERTIES:
:CUSTOM_ID: SED-00-001
:GUIDE_ROLE: cover
:END:
Transform text by following one input line, one command and one output at a time.
One small input. One focused change. Its actual result.

The canonical Org file owns the programs and synthetic fixtures. Each complete
standalone Bash script recreates its exact inputs in an owned temporary
directory. The final PDF is versioned at the repository root.

#+begin_last-changes
*Last changes: 2026-11-01.* First edition: 96 deliberately small examples, complete inputs, authored expected outcomes, BSD/GNU comparisons and a separate GNU-extension chapter.
#+end_last-changes

* Reading the tour
:PROPERTIES:
:CUSTOM_ID: SED-00-002
:GUIDE_ROLE: reading
:GUIDE_TITLE: Follow one change
:END:
#+begin_flow
#+begin_way
*Read the input*

All files consumed by a command are shown completely. Small inputs make every selected, changed or omitted line visible.
#+end_way
#+begin_way
*Change one feature*

Follow the comparison link. Read the focused command and its named switch or instruction before adding another feature.
#+end_way
#+begin_way
*Check the actual result*

Stdout and the complete driver status are checked against independently authored expectations. Empty stdout is displayed explicitly.
#+end_way
#+end_flow

The gallery, search, topic filter and stable SED IDs support quick lookup.
Copy the focused command while using the shown fixture, or download the complete
script to recreate that fixture. The complete script runs with LC_ALL=C in a
fresh directory and removes that owned directory on exit. In file-editing
examples, only those reconstructed local copies are changed.

* The normal sed cycle
:PROPERTIES:
:CUSTOM_ID: SED-00-005
:END:

The diagram shows the ordinary cycle. Pattern space is the current working
text; hold space is a separate, initially empty buffer that persists between
cycles. h and g copy in opposite directions; x exchanges the buffers.
Flow commands such as d, D, n, N and q change this normal sequence and are
introduced individually after the basic printing and editing operations.

#+ATTR_HTML: :alt Normal sed cycle with a separate persistent hold buffer :width 940
[[file:assets/sed-cycle.svg]]

* Implementations and reproducibility
:PROPERTIES:
:CUSTOM_ID: SED-00-003
:END:
The common examples are tested with macOS BSD sed and GNU sed. Common
means supported by those tested implementations, not that every option is
specified by POSIX. The Implementation row identifies the GNU-only examples;
they explicitly use gsed. Their complete scripts select gsed when installed,
or provide that command name using an ordinary sed executable verified as GNU.
The focused GNU commands can use the ordinary name on a GNU/Linux installation.
Versions and binary identities participate in the execution fingerprint.

The outer captured status belongs to the Bash driver. Expected failures are
caught and their tool statuses are printed explicitly. Implementation-specific
diagnostic prose is not a golden output. No stdout means no output bytes,
not a missing execution. All fixtures are original invented teaching data.

* Related tours and primary references
:PROPERTIES:
:CUSTOM_ID: SED-00-004
:END:
- [[https://tours.emaix.org/tours/regex/][Regular-expression tour: BRE, ERE, captures and matching operations]]
- [[https://tours.emaix.org/tours/bash/][Bash tour: quoting, pipelines, redirections and exit statuses]]
- [[https://tours.emaix.org/tours/grep/][grep: selecting and inspecting text]]
- [[https://www.gnu.org/software/sed/manual/sed.html][GNU sed manual]]
- [[https://pubs.opengroup.org/onlinepubs/9799919799/utilities/sed.html][POSIX sed specification]]

The examples, explanations, fixtures and expected outcomes are independently
authored. The references establish command and dialect semantics; implementation
extensions are labeled separately.

* 01 - Understand normal output
:PROPERTIES:
:CUSTOM_ID: SED-01-000
:CHAPTER: 01
:END:

Start with three lines. Separate automatic printing, explicit printing and suppression before changing any text.

** SED-01-001 | Copy input with an empty program
:PROPERTIES:
:CUSTOM_ID: SED-01-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-001-command
:INPUT_FILES: data/letters.txt
:END:

The empty program changes nothing. Automatic printing still emits each input line.

#+name: SED-01-001-run
#+begin_src bash :tangle generated/SED-01-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-01-001-command>>
#+end_src

#+name: SED-01-001-command
#+begin_src bash :tangle no
sed '' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =''= | Run no editing command; keep the normal output cycle. |

** SED-01-002 | Suppress automatic printing
:PROPERTIES:
:CUSTOM_ID: SED-01-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-01-001
:END:

Add -n to the same empty program. A successful run now emits zero bytes.

#+name: SED-01-002-run
#+begin_src bash :tangle generated/SED-01-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-01-002-command>>
#+end_src

#+name: SED-01-002-command
#+begin_src bash :tangle no
sed -n '' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-n= | Suppress automatic printing, not input reading. |

** SED-01-003 | Print explicitly while automatic output is active
:PROPERTIES:
:CUSTOM_ID: SED-01-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-003-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-01-001
:END:

The p command and normal printing both run, so each line appears twice.

#+name: SED-01-003-run
#+begin_src bash :tangle generated/SED-01-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-01-003-command>>
#+end_src

#+name: SED-01-003-command
#+begin_src bash :tangle no
sed 'p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =p= | Print the current pattern space immediately. |

** SED-01-004 | Use one explicit output path
:PROPERTIES:
:CUSTOM_ID: SED-01-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-004-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-01-003
:END:

Add -n to p, leaving only the explicit output.

#+name: SED-01-004-run
#+begin_src bash :tangle generated/SED-01-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-01-004-command>>
#+end_src

#+name: SED-01-004-command
#+begin_src bash :tangle no
sed -n 'p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-n p= | Suppress the automatic copy and keep the explicit one. |

** SED-01-005 | Pass a program with -e
:PROPERTIES:
:CUSTOM_ID: SED-01-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-01-004
:END:

Use an explicit program argument before adding more programs later.

#+name: SED-01-005-run
#+begin_src bash :tangle generated/SED-01-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-01-005-command>>
#+end_src

#+name: SED-01-005-command
#+begin_src bash :tangle no
sed -e 's/red/RED/' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-e= | Supply one sed program on the command line. |

** SED-01-006 | Read the same program from a file
:PROPERTIES:
:CUSTOM_ID: SED-01-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-01-006-command
:INPUT_FILES: data/edit.sed data/letters.txt
:END:

The script fixture contains the exact substitution used in the preceding example.

#+name: SED-01-006-run
#+begin_src bash :tangle generated/SED-01-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/edit.sed <<'SED_INPUT_1'
<<fixture-edit-sed>>
SED_INPUT_1
cat > data/letters.txt <<'SED_INPUT_2'
<<fixture-letters-txt>>
SED_INPUT_2

<<SED-01-006-command>>
#+end_src

#+name: SED-01-006-command
#+begin_src bash :tangle no
sed -f data/edit.sed data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-f= | Read editing instructions from the named script file. |

* 02 - Address lines by number
:PROPERTIES:
:CUSTOM_ID: SED-02-000
:CHAPTER: 02
:END:

An address chooses where an instruction runs; it does not itself change or remove text.

** SED-02-001 | Print the first input line
:PROPERTIES:
:CUSTOM_ID: SED-02-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-001-command
:INPUT_FILES: data/lines.txt
:END:

An address restricts the explicit print instruction.

#+name: SED-02-001-run
#+begin_src bash :tangle generated/SED-02-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-001-command>>
#+end_src

#+name: SED-02-001-command
#+begin_src bash :tangle no
sed -n '1p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =1= | Run p only at the first line. |

** SED-02-002 | Print the second input line
:PROPERTIES:
:CUSTOM_ID: SED-02-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-002-command
:INPUT_FILES: data/lines.txt
:COMPARE_TO: SED-02-001
:END:

Change only the address number.

#+name: SED-02-002-run
#+begin_src bash :tangle generated/SED-02-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-002-command>>
#+end_src

#+name: SED-02-002-command
#+begin_src bash :tangle no
sed -n '2p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2= | Select a different single line. |

** SED-02-003 | Print the final input line
:PROPERTIES:
:CUSTOM_ID: SED-02-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-003-command
:INPUT_FILES: data/lines.txt
:COMPARE_TO: SED-02-002
:END:

The final-line address avoids needing the input length in advance.

#+name: SED-02-003-run
#+begin_src bash :tangle generated/SED-02-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-003-command>>
#+end_src

#+name: SED-02-003-command
#+begin_src bash :tangle no
sed -n '$p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =$= | Address the last input line. |

** SED-02-004 | Print an inclusive numeric range
:PROPERTIES:
:CUSTOM_ID: SED-02-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-004-command
:INPUT_FILES: data/lines.txt
:COMPARE_TO: SED-02-003
:END:

Both endpoint lines are included.

#+name: SED-02-004-run
#+begin_src bash :tangle generated/SED-02-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-004-command>>
#+end_src

#+name: SED-02-004-command
#+begin_src bash :tangle no
sed -n '2,4p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2,4= | Select lines two through four inclusively. |

** SED-02-005 | Continue the range through the end
:PROPERTIES:
:CUSTOM_ID: SED-02-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-005-command
:INPUT_FILES: data/lines.txt
:COMPARE_TO: SED-02-004
:END:

Replace the numeric endpoint with the final-line address.

#+name: SED-02-005-run
#+begin_src bash :tangle generated/SED-02-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-005-command>>
#+end_src

#+name: SED-02-005-command
#+begin_src bash :tangle no
sed -n '2,$p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2,$= | Select from the second line through the final input line. |

** SED-02-006 | Invert a single address
:PROPERTIES:
:CUSTOM_ID: SED-02-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-02-006-command
:INPUT_FILES: data/lines.txt
:COMPARE_TO: SED-02-002
:END:

The exclamation applies the instruction everywhere outside that address.

#+name: SED-02-006-run
#+begin_src bash :tangle generated/SED-02-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

<<SED-02-006-command>>
#+end_src

#+name: SED-02-006-command
#+begin_src bash :tangle no
sed -n '2!p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =!= | Negate the selected address. |

* 03 - Address lines by content
:PROPERTIES:
:CUSTOM_ID: SED-03-000
:CHAPTER: 03
:END:

Use a regex address before p, then expand the selected region one boundary at a time.

** SED-03-001 | Print lines matching an address
:PROPERTIES:
:CUSTOM_ID: SED-03-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-001-command
:INPUT_FILES: data/log.txt
:END:

The regex selects where p runs; it is not itself a substitution.

#+name: SED-03-001-run
#+begin_src bash :tangle generated/SED-03-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-03-001-command>>
#+end_src

#+name: SED-03-001-command
#+begin_src bash :tangle no
sed -n '/WARN/p' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =/regex/= | Address lines containing the regex. |

** SED-03-002 | Anchor the address at the start
:PROPERTIES:
:CUSTOM_ID: SED-03-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-002-command
:INPUT_FILES: data/log.txt
:COMPARE_TO: SED-03-001
:END:

Make the expected log-level position explicit.

#+name: SED-03-002-run
#+begin_src bash :tangle generated/SED-03-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-03-002-command>>
#+end_src

#+name: SED-03-002-command
#+begin_src bash :tangle no
sed -n '/^WARN/p' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =^= | Require the matching level at the beginning of the line. |

** SED-03-003 | Print a delimited inclusive region
:PROPERTIES:
:CUSTOM_ID: SED-03-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-003-command
:INPUT_FILES: data/block.txt
:END:

Both marker lines and the content between them are selected.

#+name: SED-03-003-run
#+begin_src bash :tangle generated/SED-03-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/block.txt <<'SED_INPUT_1'
<<fixture-block-txt>>
SED_INPUT_1

<<SED-03-003-command>>
#+end_src

#+name: SED-03-003-command
#+begin_src bash :tangle no
sed -n '/^BEGIN$/,/^END$/p' data/block.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Two regex addresses= | Enter at BEGIN and include the first later END. |

** SED-03-004 | Continue from a marker to the input end
:PROPERTIES:
:CUSTOM_ID: SED-03-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-004-command
:INPUT_FILES: data/block.txt
:COMPARE_TO: SED-03-003
:END:

Change only the ending address of the preceding region.

#+name: SED-03-004-run
#+begin_src bash :tangle generated/SED-03-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/block.txt <<'SED_INPUT_1'
<<fixture-block-txt>>
SED_INPUT_1

<<SED-03-004-command>>
#+end_src

#+name: SED-03-004-command
#+begin_src bash :tangle no
sed -n '/^BEGIN$/,$p' data/block.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =/BEGIN/,$= | Keep all lines from the starting marker onward. |

** SED-03-005 | Inspect a range whose first line matches its end regex
:PROPERTIES:
:CUSTOM_ID: SED-03-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-005-command
:INPUT_FILES: data/starts.txt
:END:

For this two-address range, the ending regex is tested from the next line, so the first matching line does not immediately close the range.

#+name: SED-03-005-run
#+begin_src bash :tangle generated/SED-03-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/starts.txt <<'SED_INPUT_1'
<<fixture-starts-txt>>
SED_INPUT_1

<<SED-03-005-command>>
#+end_src

#+name: SED-03-005-command
#+begin_src bash :tangle no
sed -n '1,/^START$/p' data/starts.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =1,/regex/= | Observe when the second address begins being tested. |

** SED-03-006 | Print the complement of an addressed set
:PROPERTIES:
:CUSTOM_ID: SED-03-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-03-006-command
:INPUT_FILES: data/log.txt
:COMPARE_TO: SED-03-001
:END:

Address negation applies to complete lines, just as with a numeric address.

#+name: SED-03-006-run
#+begin_src bash :tangle generated/SED-03-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-03-006-command>>
#+end_src

#+name: SED-03-006-command
#+begin_src bash :tangle no
sed -n '/^INFO/!p' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =/regex/!= | Run p only when the line does not match the address. |

* 04 - Make small substitutions
:PROPERTIES:
:CUSTOM_ID: SED-04-000
:CHAPTER: 04
:END:

Separate the pattern, replacement, delimiter and occurrence selector. All initial transformations write to stdout.

** SED-04-001 | Replace the first occurrence on a line
:PROPERTIES:
:CUSTOM_ID: SED-04-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-001-command
:INPUT_FILES: data/repeated.txt
:END:

A substitution without an occurrence flag changes only the first match in each pattern space.

#+name: SED-04-001-run
#+begin_src bash :tangle generated/SED-04-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-04-001-command>>
#+end_src

#+name: SED-04-001-command
#+begin_src bash :tangle no
sed 's/red/RED/' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =s/old/new/= | Replace the first matching substring. |

** SED-04-002 | Replace every nonoverlapping occurrence
:PROPERTIES:
:CUSTOM_ID: SED-04-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-002-command
:INPUT_FILES: data/repeated.txt
:COMPARE_TO: SED-04-001
:END:

Add only the global flag.

#+name: SED-04-002-run
#+begin_src bash :tangle generated/SED-04-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-04-002-command>>
#+end_src

#+name: SED-04-002-command
#+begin_src bash :tangle no
sed 's/red/RED/g' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =g= | Repeat the substitution across this line. |

** SED-04-003 | Replace only the second occurrence
:PROPERTIES:
:CUSTOM_ID: SED-04-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-003-command
:INPUT_FILES: data/repeated.txt
:COMPARE_TO: SED-04-002
:END:

Use an occurrence number instead of g.

#+name: SED-04-003-run
#+begin_src bash :tangle generated/SED-04-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-04-003-command>>
#+end_src

#+name: SED-04-003-command
#+begin_src bash :tangle no
sed 's/red/RED/2' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2= | Replace the second matching occurrence on each line. |

** SED-04-004 | Replace a match with an empty string
:PROPERTIES:
:CUSTOM_ID: SED-04-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-004-command
:INPUT_FILES: data/repeated.txt
:COMPARE_TO: SED-04-001
:END:

An empty replacement removes the matched text, not the whole input line.

#+name: SED-04-004-run
#+begin_src bash :tangle generated/SED-04-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-04-004-command>>
#+end_src

#+name: SED-04-004-command
#+begin_src bash :tangle no
sed 's/red//' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Empty replacement= | Remove only the first matched substring. |

** SED-04-005 | Choose a delimiter that fits the data
:PROPERTIES:
:CUSTOM_ID: SED-04-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-005-command
:INPUT_FILES: data/paths.txt
:END:

Pipe delimiters make the path slashes ordinary pattern characters.

#+name: SED-04-005-run
#+begin_src bash :tangle generated/SED-04-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/paths.txt <<'SED_INPUT_1'
<<fixture-paths-txt>>
SED_INPUT_1

<<SED-04-005-command>>
#+end_src

#+name: SED-04-005-command
#+begin_src bash :tangle no
sed 's|/srv/data|/opt/data|' data/paths.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Alternate delimiter= | Keep slash-heavy strings readable. |

** SED-04-006 | Write the same change with slash delimiters
:PROPERTIES:
:CUSTOM_ID: SED-04-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-04-006-command
:INPUT_FILES: data/paths.txt
:COMPARE_TO: SED-04-005
:END:

Only the delimiter escaping changes; the result stays identical.

#+name: SED-04-006-run
#+begin_src bash :tangle generated/SED-04-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/paths.txt <<'SED_INPUT_1'
<<fixture-paths-txt>>
SED_INPUT_1

<<SED-04-006-command>>
#+end_src

#+name: SED-04-006-command
#+begin_src bash :tangle no
sed 's/\/srv\/data/\/opt\/data/' data/paths.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\/= | Escape a slash when slash is the substitution delimiter. |

* 05 - Choose the regex notation
:PROPERTIES:
:CUSTOM_ID: SED-05-000
:CHAPTER: 05
:END:

Use BRE first and switch to ERE explicitly. A shell string and a sed regex are separate syntax layers.

** SED-05-001 | Observe a wildcard period
:PROPERTIES:
:CUSTOM_ID: SED-05-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-001-command
:INPUT_FILES: data/dots.txt
:END:

An unescaped period matches one character in the middle of both records.

#+name: SED-05-001-run
#+begin_src bash :tangle generated/SED-05-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/dots.txt <<'SED_INPUT_1'
<<fixture-dots-txt>>
SED_INPUT_1

<<SED-05-001-command>>
#+end_src

#+name: SED-05-001-command
#+begin_src bash :tangle no
sed 's/a.b/MATCH/' data/dots.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =.= | Match one character rather than a literal period. |

** SED-05-002 | Require a literal period
:PROPERTIES:
:CUSTOM_ID: SED-05-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-002-command
:INPUT_FILES: data/dots.txt
:COMPARE_TO: SED-05-001
:END:

A bracket expression restricts the substitution to literal punctuation.

#+name: SED-05-002-run
#+begin_src bash :tangle generated/SED-05-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/dots.txt <<'SED_INPUT_1'
<<fixture-dots-txt>>
SED_INPUT_1

<<SED-05-002-command>>
#+end_src

#+name: SED-05-002-command
#+begin_src bash :tangle no
sed 's/a[.]b/MATCH/' data/dots.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =[.]= | Treat the period as data. |

** SED-05-003 | Choose characters with a class
:PROPERTIES:
:CUSTOM_ID: SED-05-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-003-command
:INPUT_FILES: data/animals.txt
:END:

Select c-words with either a or o in the vowel position.

#+name: SED-05-003-run
#+begin_src bash :tangle generated/SED-05-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/animals.txt <<'SED_INPUT_1'
<<fixture-animals-txt>>
SED_INPUT_1

<<SED-05-003-command>>
#+end_src

#+name: SED-05-003-command
#+begin_src bash :tangle no
sed 's/c[ao]t/PET/' data/animals.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =[ao]= | Accept a or o at that one position. |

** SED-05-004 | Repeat a BRE atom
:PROPERTIES:
:CUSTOM_ID: SED-05-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-004-command
:INPUT_FILES: data/ids.txt
:END:

The star belongs to the preceding bracket expression and consumes the complete digit run.

#+name: SED-05-004-run
#+begin_src bash :tangle generated/SED-05-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/ids.txt <<'SED_INPUT_1'
<<fixture-ids-txt>>
SED_INPUT_1

<<SED-05-004-command>>
#+end_src

#+name: SED-05-004-command
#+begin_src bash :tangle no
sed 's/[0-9][0-9]*/#/' data/ids.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =[0-9][0-9]*= | Require one ASCII digit and then zero or more additional digits. |

** SED-05-005 | Use a BRE interval
:PROPERTIES:
:CUSTOM_ID: SED-05-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-005-command
:INPUT_FILES: data/ids.txt
:COMPARE_TO: SED-05-004
:END:

Backslashed braces express an exact count in BRE.

#+name: SED-05-005-run
#+begin_src bash :tangle generated/SED-05-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/ids.txt <<'SED_INPUT_1'
<<fixture-ids-txt>>
SED_INPUT_1

<<SED-05-005-command>>
#+end_src

#+name: SED-05-005-command
#+begin_src bash :tangle no
sed 's/[0-9]\{3\}/#/' data/ids.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\{3\}= | Require three digits in the matched substring. |

** SED-05-006 | Switch to ERE for the same interval
:PROPERTIES:
:CUSTOM_ID: SED-05-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-05-006-command
:INPUT_FILES: data/ids.txt
:COMPARE_TO: SED-05-005
:END:

Add -E and remove the BRE brace escapes. The selected text stays the same.

#+name: SED-05-006-run
#+begin_src bash :tangle generated/SED-05-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/ids.txt <<'SED_INPUT_1'
<<fixture-ids-txt>>
SED_INPUT_1

<<SED-05-006-command>>
#+end_src

#+name: SED-05-006-command
#+begin_src bash :tangle no
sed -E 's/[0-9]{3}/#/' data/ids.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-E= | Select extended regex syntax explicitly. |

* 06 - Reuse matched and captured text
:PROPERTIES:
:CUSTOM_ID: SED-06-000
:CHAPTER: 06
:END:

The replacement has its own meaning for ampersand and backreferences. Keep captured digit strings intact.

** SED-06-001 | Insert the whole match into replacement text
:PROPERTIES:
:CUSTOM_ID: SED-06-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-001-command
:INPUT_FILES: data/values.txt
:END:

Ampersand expands to the complete matched name assignment.

#+name: SED-06-001-run
#+begin_src bash :tangle generated/SED-06-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/values.txt <<'SED_INPUT_1'
<<fixture-values-txt>>
SED_INPUT_1

<<SED-06-001-command>>
#+end_src

#+name: SED-06-001-command
#+begin_src bash :tangle no
sed -n 's/^name=.*/[&]/p' data/values.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =&= | Insert the whole match in the replacement. |

** SED-06-002 | Insert a literal ampersand
:PROPERTIES:
:CUSTOM_ID: SED-06-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-002-command
:INPUT_FILES: data/values.txt
:COMPARE_TO: SED-06-001
:END:

Escape the replacement ampersand when it should not expand.

#+name: SED-06-002-run
#+begin_src bash :tangle generated/SED-06-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/values.txt <<'SED_INPUT_1'
<<fixture-values-txt>>
SED_INPUT_1

<<SED-06-002-command>>
#+end_src

#+name: SED-06-002-command
#+begin_src bash :tangle no
sed -n 's/^name=.*/A\&B/p' data/values.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\&= | Write a literal ampersand in replacement text. |

** SED-06-003 | Capture a name using BRE groups
:PROPERTIES:
:CUSTOM_ID: SED-06-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-003-command
:INPUT_FILES: data/values.txt
:COMPARE_TO: SED-06-002
:END:

Backslashed parentheses capture the part after name=.

#+name: SED-06-003-run
#+begin_src bash :tangle generated/SED-06-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/values.txt <<'SED_INPUT_1'
<<fixture-values-txt>>
SED_INPUT_1

<<SED-06-003-command>>
#+end_src

#+name: SED-06-003-command
#+begin_src bash :tangle no
sed -n 's/^name=\([a-z][a-z]*\)$/user:\1/p' data/values.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\(...\) and \1= | Capture a name and insert the first captured string. |

** SED-06-004 | Use ERE groups for the same capture
:PROPERTIES:
:CUSTOM_ID: SED-06-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-004-command
:INPUT_FILES: data/values.txt
:COMPARE_TO: SED-06-003
:END:

Change the grouping and repetition notation along with -E.

#+name: SED-06-004-run
#+begin_src bash :tangle generated/SED-06-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/values.txt <<'SED_INPUT_1'
<<fixture-values-txt>>
SED_INPUT_1

<<SED-06-004-command>>
#+end_src

#+name: SED-06-004-command
#+begin_src bash :tangle no
sed -En 's/^name=([a-z]+)$/user:\1/p' data/values.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =ERE groups= | Keep replacement backreference syntax while changing the pattern dialect. |

** SED-06-005 | Reorder two captured fields
:PROPERTIES:
:CUSTOM_ID: SED-06-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-005-command
:INPUT_FILES: data/names.txt
:END:

The replacement puts the captured digit string first.

#+name: SED-06-005-run
#+begin_src bash :tangle generated/SED-06-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/names.txt <<'SED_INPUT_1'
<<fixture-names-txt>>
SED_INPUT_1

<<SED-06-005-command>>
#+end_src

#+name: SED-06-005-command
#+begin_src bash :tangle no
sed -En 's/^([a-z]+):([0-9]+)$/\2 \1/p' data/names.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\2 then \1= | Insert captures in a different order. |

** SED-06-006 | Reuse the same capture twice
:PROPERTIES:
:CUSTOM_ID: SED-06-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-06-006-command
:INPUT_FILES: data/names.txt
:COMPARE_TO: SED-06-005
:END:

A replacement can insert captured text several times without matching the input again.

#+name: SED-06-006-run
#+begin_src bash :tangle generated/SED-06-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/names.txt <<'SED_INPUT_1'
<<fixture-names-txt>>
SED_INPUT_1

<<SED-06-006-command>>
#+end_src

#+name: SED-06-006-command
#+begin_src bash :tangle no
sed -En 's/^([a-z]+):([0-9]+)$/\1=\2; owner=\1/p' data/names.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Repeated backreference= | Reuse an already captured string in the replacement. |

* 07 - Combine addresses and substitution flags
:PROPERTIES:
:CUSTOM_ID: SED-07-000
:CHAPTER: 07
:END:

Decide where a substitution may run independently from which successful results are printed.

** SED-07-001 | Print only successful substitutions
:PROPERTIES:
:CUSTOM_ID: SED-07-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-001-command
:INPUT_FILES: data/settings.txt
:END:

Suppress automatic output and use the substitution p flag.

#+name: SED-07-001-run
#+begin_src bash :tangle generated/SED-07-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-07-001-command>>
#+end_src

#+name: SED-07-001-command
#+begin_src bash :tangle no
sed -n 's/old/NEW/p' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =s///p= | Print a line only when that substitution succeeds. |

** SED-07-002 | See p and automatic printing together
:PROPERTIES:
:CUSTOM_ID: SED-07-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-002-command
:INPUT_FILES: data/settings.txt
:COMPARE_TO: SED-07-001
:END:

Remove only -n. Successful lines now appear both explicitly and automatically.

#+name: SED-07-002-run
#+begin_src bash :tangle generated/SED-07-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-07-002-command>>
#+end_src

#+name: SED-07-002-command
#+begin_src bash :tangle no
sed 's/old/NEW/p' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Automatic plus explicit output= | Do not interpret duplicated output as two input records. |

** SED-07-003 | Combine global substitution with conditional printing
:PROPERTIES:
:CUSTOM_ID: SED-07-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-003-command
:INPUT_FILES: data/repeated.txt
:COMPARE_TO: SED-04-002
:END:

-n suppresses unchanged lines, while g changes all occurrences before p prints the result.

#+name: SED-07-003-run
#+begin_src bash :tangle generated/SED-07-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-07-003-command>>
#+end_src

#+name: SED-07-003-command
#+begin_src bash :tangle no
sed -n 's/red/RED/gp' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =gp= | Change all occurrences and print a successful result. |

** SED-07-004 | Print only if a second occurrence exists
:PROPERTIES:
:CUSTOM_ID: SED-07-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-004-command
:INPUT_FILES: data/repeated.txt
:COMPARE_TO: SED-07-003
:END:

The occurrence selector controls whether substitution succeeds at all.

#+name: SED-07-004-run
#+begin_src bash :tangle generated/SED-07-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/repeated.txt <<'SED_INPUT_1'
<<fixture-repeated-txt>>
SED_INPUT_1

<<SED-07-004-command>>
#+end_src

#+name: SED-07-004-command
#+begin_src bash :tangle no
sed -n 's/red/RED/2p' data/repeated.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2p= | Replace the second match and print only on success. |

** SED-07-005 | Restrict substitution with a regex address
:PROPERTIES:
:CUSTOM_ID: SED-07-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-005-command
:INPUT_FILES: data/settings.txt
:END:

The address selects the record; the substitution then changes its value.

#+name: SED-07-005-run
#+begin_src bash :tangle generated/SED-07-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-07-005-command>>
#+end_src

#+name: SED-07-005-command
#+begin_src bash :tangle no
sed '/^mode=/s/old/NEW/' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Address before s= | Keep the edit confined to a selected record. |

** SED-07-006 | Restrict substitution with a numeric address
:PROPERTIES:
:CUSTOM_ID: SED-07-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-07-006-command
:INPUT_FILES: data/settings.txt
:COMPARE_TO: SED-07-005
:END:

Use the equivalent known line position for this fixed fixture.

#+name: SED-07-006-run
#+begin_src bash :tangle generated/SED-07-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-07-006-command>>
#+end_src

#+name: SED-07-006-command
#+begin_src bash :tangle no
sed '2s/old/NEW/' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2s= | Apply the same edit only to line two. |

* 08 - Delete, insert and append lines
:PROPERTIES:
:CUSTOM_ID: SED-08-000
:CHAPTER: 08
:END:

Delete ends the current cycle; inserted or appended text is a separate output operation.

** SED-08-001 | Delete one addressed line
:PROPERTIES:
:CUSTOM_ID: SED-08-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-001-command
:INPUT_FILES: data/letters.txt
:END:

d ends this cycle without automatic printing of the deleted line.

#+name: SED-08-001-run
#+begin_src bash :tangle generated/SED-08-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-08-001-command>>
#+end_src

#+name: SED-08-001-command
#+begin_src bash :tangle no
sed '2d' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =d= | Discard this pattern space and advance input. |

** SED-08-002 | Delete an inclusive range
:PROPERTIES:
:CUSTOM_ID: SED-08-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-08-001
:END:

Expand the selected region without changing the deletion instruction.

#+name: SED-08-002-run
#+begin_src bash :tangle generated/SED-08-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-08-002-command>>
#+end_src

#+name: SED-08-002-command
#+begin_src bash :tangle no
sed '2,3d' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =2,3d= | Discard both selected input lines. |

** SED-08-003 | Delete only empty lines
:PROPERTIES:
:CUSTOM_ID: SED-08-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-003-command
:INPUT_FILES: data/blanks.txt
:END:

An empty-line expression does not match the line containing three spaces.

#+name: SED-08-003-run
#+begin_src bash :tangle generated/SED-08-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/blanks.txt <<'SED_INPUT_1'
<<fixture-blanks-txt>>
SED_INPUT_1

<<SED-08-003-command>>
#+end_src

#+name: SED-08-003-command
#+begin_src bash :tangle no
sed '/^$/d' data/blanks.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =^$= | Recognize a zero-character line. |

** SED-08-004 | Delete whitespace-only lines too
:PROPERTIES:
:CUSTOM_ID: SED-08-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-004-command
:INPUT_FILES: data/blanks.txt
:COMPARE_TO: SED-08-003
:END:

Widen the address while keeping the same deletion command.

#+name: SED-08-004-run
#+begin_src bash :tangle generated/SED-08-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/blanks.txt <<'SED_INPUT_1'
<<fixture-blanks-txt>>
SED_INPUT_1

<<SED-08-004-command>>
#+end_src

#+name: SED-08-004-command
#+begin_src bash :tangle no
sed '/^[[:space:]]*$/d' data/blanks.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Whitespace class= | Recognize empty and whitespace-only lines. |

** SED-08-005 | Insert text before a selected line
:PROPERTIES:
:CUSTOM_ID: SED-08-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-005-command
:INPUT_FILES: data/letters.txt
:END:

The portable text-command form uses a backslash followed by a literal program newline.

#+name: SED-08-005-run
#+begin_src bash :tangle generated/SED-08-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-08-005-command>>
#+end_src

#+name: SED-08-005-command
#+begin_src bash :tangle no
sed '2i\
extra
' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =i followed by text= | Write inserted text before the addressed input line. |

** SED-08-006 | Append text after a selected line
:PROPERTIES:
:CUSTOM_ID: SED-08-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-08-006-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-08-005
:END:

Change only the text command from i to a; the inserted text stays the same.

#+name: SED-08-006-run
#+begin_src bash :tangle generated/SED-08-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-08-006-command>>
#+end_src

#+name: SED-08-006-command
#+begin_src bash :tangle no
sed '2a\
extra
' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =a followed by text= | Queue text after the addressed input line. |

* 09 - Change text, translate characters and quit
:PROPERTIES:
:CUSTOM_ID: SED-09-000
:CHAPTER: 09
:END:

These commands operate at different levels: complete selected lines, individual characters, line labels and input flow.

** SED-09-001 | Replace one complete line
:PROPERTIES:
:CUSTOM_ID: SED-09-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-001-command
:INPUT_FILES: data/letters.txt
:END:

c replaces the entire selected line rather than matching a substring inside it.

#+name: SED-09-001-run
#+begin_src bash :tangle generated/SED-09-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-001-command>>
#+end_src

#+name: SED-09-001-command
#+begin_src bash :tangle no
sed '2c\
replacement
' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =c followed by text= | Change the complete addressed input line. |

** SED-09-002 | Replace a whole addressed range once
:PROPERTIES:
:CUSTOM_ID: SED-09-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-001
:END:

The common range form emits one replacement when the selected range ends.

#+name: SED-09-002-run
#+begin_src bash :tangle generated/SED-09-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-002-command>>
#+end_src

#+name: SED-09-002-command
#+begin_src bash :tangle no
sed '2,3c\
replacement
' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Range c= | Collapse the addressed region to one replacement text. |

** SED-09-003 | Translate one character everywhere
:PROPERTIES:
:CUSTOM_ID: SED-09-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-003-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-002
:END:

y maps characters position by position; it does not interpret a regex.

#+name: SED-09-003-run
#+begin_src bash :tangle generated/SED-09-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-003-command>>
#+end_src

#+name: SED-09-003-command
#+begin_src bash :tangle no
sed 'y/r/R/' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =y/from/to/= | Replace every r character with R. |

** SED-09-004 | Print input line numbers
:PROPERTIES:
:CUSTOM_ID: SED-09-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-004-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-003
:END:

The equals command emits the current line number; -n suppresses the normal line text.

#+name: SED-09-004-run
#+begin_src bash :tangle generated/SED-09-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-004-command>>
#+end_src

#+name: SED-09-004-command
#+begin_src bash :tangle no
sed -n '=' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| === | Print a one-based input line number. |

** SED-09-005 | Quit after a selected line
:PROPERTIES:
:CUSTOM_ID: SED-09-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-004
:END:

q stops before reading later lines. Normal printing still emits the current selected line.

#+name: SED-09-005-run
#+begin_src bash :tangle generated/SED-09-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-005-command>>
#+end_src

#+name: SED-09-005-command
#+begin_src bash :tangle no
sed '2q' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =q= | Stop after this cycle instead of processing the rest of the stream. |

** SED-09-006 | Inspect pattern space with visible line endings
:PROPERTIES:
:CUSTOM_ID: SED-09-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-09-006-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-005
:END:

The l command lists the current pattern space and marks its end with a dollar sign. That marker is display output, not part of the input.

#+name: SED-09-006-run
#+begin_src bash :tangle generated/SED-09-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-09-006-command>>
#+end_src

#+name: SED-09-006-command
#+begin_src bash :tangle no
sed -n 'l' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =l= | Make line endings and escaped characters visible for inspection. |

* 10 - Scope a group of instructions
:PROPERTIES:
:CUSTOM_ID: SED-10-000
:CHAPTER: 10
:END:

Braces let several commands share an address. The commands still run in their written order.

** SED-10-001 | Give one command a regex scope
:PROPERTIES:
:CUSTOM_ID: SED-10-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-001-command
:INPUT_FILES: data/log.txt
:END:

The group and its address determine where the enclosed edit runs.

#+name: SED-10-001-run
#+begin_src bash :tangle generated/SED-10-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-10-001-command>>
#+end_src

#+name: SED-10-001-command
#+begin_src bash :tangle no
sed '/^WARN/{s/WARN/NOTE/;}' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| ={ ... }= | Run a scoped command group. |

** SED-10-002 | Add a second instruction to that scope
:PROPERTIES:
:CUSTOM_ID: SED-10-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-002-command
:INPUT_FILES: data/log.txt
:COMPARE_TO: SED-10-001
:END:

Both changes are confined to the WARN record and run in written order.

#+name: SED-10-002-run
#+begin_src bash :tangle generated/SED-10-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-10-002-command>>
#+end_src

#+name: SED-10-002-command
#+begin_src bash :tangle no
sed '/^WARN/{s/WARN/NOTE/;s/retry/again/;}' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Two scoped instructions= | Apply the second edit to the already modified pattern space. |

** SED-10-003 | Negate the scope of a group
:PROPERTIES:
:CUSTOM_ID: SED-10-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-003-command
:INPUT_FILES: data/log.txt
:COMPARE_TO: SED-10-002
:END:

Only records outside the INFO address receive a prefix.

#+name: SED-10-003-run
#+begin_src bash :tangle generated/SED-10-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/log.txt <<'SED_INPUT_1'
<<fixture-log-txt>>
SED_INPUT_1

<<SED-10-003-command>>
#+end_src

#+name: SED-10-003-command
#+begin_src bash :tangle no
sed '/^INFO/!{s/^/[other] /;}' data/log.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Address ! group= | Apply the complete group only to nonmatching records. |

** SED-10-004 | Share a numeric range across a group
:PROPERTIES:
:CUSTOM_ID: SED-10-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-004-command
:INPUT_FILES: data/letters.txt
:END:

One range selects where both substitutions may run.

#+name: SED-10-004-run
#+begin_src bash :tangle generated/SED-10-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-10-004-command>>
#+end_src

#+name: SED-10-004-command
#+begin_src bash :tangle no
sed '2,3{s/^/[selected] /;s/$/!/;}' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Range before braces= | Give several instructions the same inclusive line range. |

** SED-10-005 | Print and then end the selected cycle
:PROPERTIES:
:CUSTOM_ID: SED-10-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-10-004
:END:

Explicit p emits the addressed line; d prevents a second automatic copy.

#+name: SED-10-005-run
#+begin_src bash :tangle generated/SED-10-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-10-005-command>>
#+end_src

#+name: SED-10-005-command
#+begin_src bash :tangle no
sed '2{p;d;}' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =p then d= | Emit once and skip the rest of this cycle. |

** SED-10-006 | Observe that deletion skips later instructions
:PROPERTIES:
:CUSTOM_ID: SED-10-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-10-006-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-10-005
:END:

After d, the replacement command in the same group cannot run on that line.

#+name: SED-10-006-run
#+begin_src bash :tangle generated/SED-10-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-10-006-command>>
#+end_src

#+name: SED-10-006-command
#+begin_src bash :tangle no
sed '2{d;s/.*/unreachable/;}' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Cycle termination= | d immediately advances to a fresh input cycle. |

* 11 - Move text through hold space
:PROPERTIES:
:CUSTOM_ID: SED-11-000
:CHAPTER: 11
:END:

Pattern space holds the current working text. Hold space starts empty and persists between cycles. Lowercase h/g replace a buffer; uppercase H/G append with a newline; x exchanges both.

** SED-11-001 | Save a line and retrieve it later
:PROPERTIES:
:CUSTOM_ID: SED-11-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-001-command
:INPUT_FILES: data/letters.txt
:END:

h copies the first line to hold space. g on the third line replaces that pattern space with the saved text.

#+name: SED-11-001-run
#+begin_src bash :tangle generated/SED-11-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-001-command>>
#+end_src

#+name: SED-11-001-command
#+begin_src bash :tangle no
sed -n '1h;3g;p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =h and g= | Hold keeps red across later input cycles. |

** SED-11-002 | Retrieve without changing the saved buffer
:PROPERTIES:
:CUSTOM_ID: SED-11-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-11-001
:END:

Add g on the second line too. Both later retrievals read the same saved red.

#+name: SED-11-002-run
#+begin_src bash :tangle generated/SED-11-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-002-command>>
#+end_src

#+name: SED-11-002-command
#+begin_src bash :tangle no
sed -n '1h;2g;3g;p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =g= | Replace pattern space; leave hold space unchanged. |

** SED-11-003 | Exchange pattern space and hold space
:PROPERTIES:
:CUSTOM_ID: SED-11-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-003-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-11-002
:END:

Change the second-line g to x. That exchanges red and blue, so the final g now retrieves blue.

#+name: SED-11-003-run
#+begin_src bash :tangle generated/SED-11-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-003-command>>
#+end_src

#+name: SED-11-003-command
#+begin_src bash :tangle no
sed -n '1h;2x;3g;p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =x= | After line two: pattern=red, hold=blue. |

** SED-11-004 | Append a line to hold space
:PROPERTIES:
:CUSTOM_ID: SED-11-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-004-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-11-003
:END:

H keeps the saved text and appends a newline plus the current line. The final retrieval therefore prints two lines.

#+name: SED-11-004-run
#+begin_src bash :tangle generated/SED-11-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-004-command>>
#+end_src

#+name: SED-11-004-command
#+begin_src bash :tangle no
sed -n '1h;2H;3g;p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =H= | After line two: hold contains red, newline, blue. |

** SED-11-005 | Append hold space to the current pattern
:PROPERTIES:
:CUSTOM_ID: SED-11-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-11-004
:END:

Change only H to G. G appends to pattern space, leaving the saved red available for the third-line g.

#+name: SED-11-005-run
#+begin_src bash :tangle generated/SED-11-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-005-command>>
#+end_src

#+name: SED-11-005-command
#+begin_src bash :tangle no
sed -n '1h;2G;3g;p' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =G= | The second pattern becomes blue, newline, red; hold stays red. |

** SED-11-006 | Retrieve the initially empty hold space
:PROPERTIES:
:CUSTOM_ID: SED-11-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-11-006-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-006
:END:

Before h or H has stored anything, hold space is empty. Add 1g to the earlier l example and observe the first empty record as a visible dollar marker.

#+name: SED-11-006-run
#+begin_src bash :tangle generated/SED-11-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-11-006-command>>
#+end_src

#+name: SED-11-006-command
#+begin_src bash :tangle no
sed -n '1g;l' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Initial hold state= | Distinguish an empty pattern space from zero output bytes. |

* 12 - Read and print multiline pattern space
:PROPERTIES:
:CUSTOM_ID: SED-12-000
:CHAPTER: 12
:END:

n and N advance input differently. p prints all of pattern space; P prints through its first embedded newline; D restarts after dropping the first part.

** SED-12-001 | Advance with lowercase n
:PROPERTIES:
:CUSTOM_ID: SED-12-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-001-command
:INPUT_FILES: data/pairs.txt
:END:

Without -n, n prints the current pattern space, reads the next line and resumes the program there.

#+name: SED-12-001-run
#+begin_src bash :tangle generated/SED-12-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-001-command>>
#+end_src

#+name: SED-12-001-command
#+begin_src bash :tangle no
sed 'n' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =n= | Start the next input line within the current program pass. |

** SED-12-002 | Print the line read by n explicitly
:PROPERTIES:
:CUSTOM_ID: SED-12-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-002-command
:INPUT_FILES: data/pairs.txt
:COMPARE_TO: SED-12-001
:END:

With -n, n does not print the previous pattern. The following p prints each second line.

#+name: SED-12-002-run
#+begin_src bash :tangle generated/SED-12-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-002-command>>
#+end_src

#+name: SED-12-002-command
#+begin_src bash :tangle no
sed -n 'n;p' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-n with n= | Separate advancing input from deciding what to output. |

** SED-12-003 | Append the next line with uppercase N
:PROPERTIES:
:CUSTOM_ID: SED-12-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-003-command
:INPUT_FILES: data/pairs.txt
:COMPARE_TO: SED-12-002
:END:

N retains the current pattern and appends a newline plus the next input line. p prints each resulting pair.

#+name: SED-12-003-run
#+begin_src bash :tangle generated/SED-12-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-003-command>>
#+end_src

#+name: SED-12-003-command
#+begin_src bash :tangle no
sed -n 'N;p' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =N= | Build a two-line pattern space without an intermediate output. |

** SED-12-004 | Print only the first part with P
:PROPERTIES:
:CUSTOM_ID: SED-12-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-004-command
:INPUT_FILES: data/pairs.txt
:COMPARE_TO: SED-12-003
:END:

Change p to P. The second line remains in pattern space but is not emitted by P.

#+name: SED-12-004-run
#+begin_src bash :tangle generated/SED-12-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-004-command>>
#+end_src

#+name: SED-12-004-command
#+begin_src bash :tangle no
sed -n 'N;P' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =P= | Print through the first embedded newline only. |

** SED-12-005 | Restart after dropping the first part with D
:PROPERTIES:
:CUSTOM_ID: SED-12-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-005-command
:INPUT_FILES: data/pairs.txt
:COMPARE_TO: SED-12-004
:END:

D keeps the remaining part and restarts the program. The final lone line reaches N at EOF under -n and emits nothing.

#+name: SED-12-005-run
#+begin_src bash :tangle generated/SED-12-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-005-command>>
#+end_src

#+name: SED-12-005-command
#+begin_src bash :tangle no
sed -n 'N;P;D' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =D= | Drop the first part and restart without reading a fresh cycle immediately. |

** SED-12-006 | Join each complete pair with a space
:PROPERTIES:
:CUSTOM_ID: SED-12-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-12-006-command
:INPUT_FILES: data/pairs.txt
:COMPARE_TO: SED-12-003
:END:

Replace the embedded newline produced by N. The fixture deliberately contains two complete pairs.

#+name: SED-12-006-run
#+begin_src bash :tangle generated/SED-12-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/pairs.txt <<'SED_INPUT_1'
<<fixture-pairs-txt>>
SED_INPUT_1

<<SED-12-006-command>>
#+end_src

#+name: SED-12-006-command
#+begin_src bash :tangle no
sed 'N;s/\n/ /' data/pairs.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =\n in the pattern= | Match the embedded newline in a multiline pattern space. |

* 13 - Branch after a transformation
:PROPERTIES:
:CUSTOM_ID: SED-13-000
:CHAPTER: 13
:END:

Labels and branches control which instruction runs next. Every loop here makes progress on a tiny fixed input. Use program newlines after branch commands and labels; a semicolon after b is not a portable BSD/GNU command separator.

** SED-13-001 | Branch to the end of a program
:PROPERTIES:
:CUSTOM_ID: SED-13-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-001-command
:INPUT_FILES: data/letters.txt
:END:

An unlabelled b skips the remaining instructions; normal end-of-cycle output remains active. End b with a program newline for BSD/GNU compatibility.

#+name: SED-13-001-run
#+begin_src bash :tangle generated/SED-13-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-13-001-command>>
#+end_src

#+name: SED-13-001-command
#+begin_src bash :tangle no
sed 'b
s/red/RED/' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =b= | Skip to the end of this program pass. |

** SED-13-002 | Branch only on a selected record
:PROPERTIES:
:CUSTOM_ID: SED-13-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-13-001
:END:

Other records can still reach the substitution after the addressed branch.

#+name: SED-13-002-run
#+begin_src bash :tangle generated/SED-13-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-13-002-command>>
#+end_src

#+name: SED-13-002-command
#+begin_src bash :tangle no
sed '/^blue$/b
s/r/R/g' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Addressed b= | Skip the rest of this pass only on the selected blue line. |

** SED-13-003 | Jump to a named label
:PROPERTIES:
:CUSTOM_ID: SED-13-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-003-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-13-002
:END:

The labelled branch skips one edit but continues at the following labelled section.

#+name: SED-13-003-run
#+begin_src bash :tangle generated/SED-13-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-13-003-command>>
#+end_src

#+name: SED-13-003-command
#+begin_src bash :tangle no
sed 'b done
s/red/RED/
:done
s/blue/BLUE/' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =:label= | Name a later program location for b to jump to. |

** SED-13-004 | Branch after a successful substitution
:PROPERTIES:
:CUSTOM_ID: SED-13-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-004-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-13-003
:END:

t branches only if a substitution succeeded since input was read or the preceding t was evaluated.

#+name: SED-13-004-run
#+begin_src bash :tangle generated/SED-13-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-13-004-command>>
#+end_src

#+name: SED-13-004-command
#+begin_src bash :tangle no
sed 's/red/RED/
t done
s/blue/BLUE/
:done' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =t= | Test whether a preceding substitution succeeded. |

** SED-13-005 | Skip a fallback edit after success
:PROPERTIES:
:CUSTOM_ID: SED-13-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-13-004
:END:

A selected replacement branches past the fallback; all other records receive the fallback prefix.

#+name: SED-13-005-run
#+begin_src bash :tangle generated/SED-13-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-13-005-command>>
#+end_src

#+name: SED-13-005-command
#+begin_src bash :tangle no
sed 's/red/RED/
t done
s/^/other: /
:done' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Conditional fallback= | Keep successful and fallback transformations separate. |

** SED-13-006 | Repeat a substitution while it makes progress
:PROPERTIES:
:CUSTOM_ID: SED-13-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-13-006-command
:INPUT_FILES: data/spaces.txt
:END:

Each successful replacement shortens a run of spaces. t returns to the label until no double space remains.

#+name: SED-13-006-run
#+begin_src bash :tangle generated/SED-13-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/spaces.txt <<'SED_INPUT_1'
<<fixture-spaces-txt>>
SED_INPUT_1

<<SED-13-006-command>>
#+end_src

#+name: SED-13-006-command
#+begin_src bash :tangle no
sed ':again
s/  / /
t again' data/spaces.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Progressing loop= | Every iteration removes one extra space from this finite input. |

* 14 - Read scripts and write owned files
:PROPERTIES:
:CUSTOM_ID: SED-14-000
:CHAPTER: 14
:END:

All paths are inside the temporary directory created by the complete script. Original repository inputs remain unchanged; backups are displayed explicitly.

** SED-14-001 | Preview an edit before writing a file
:PROPERTIES:
:CUSTOM_ID: SED-14-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-001-command
:INPUT_FILES: data/letters.txt
:END:

Normal sed output leaves the input copy unchanged. Display it afterwards to show the distinction.

#+name: SED-14-001-run
#+begin_src bash :tangle generated/SED-14-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-14-001-command>>
#+end_src

#+name: SED-14-001-command
#+begin_src bash :tangle no
sed 's/red/RED/' data/letters.txt
printf 'input remains:\n'
cat data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Stdout preview= | Transform output without editing even the local input copy. |

** SED-14-002 | Save transformed output to another file
:PROPERTIES:
:CUSTOM_ID: SED-14-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-002-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-14-001
:END:

Shell redirection writes a different path in the owned directory.

#+name: SED-14-002-run
#+begin_src bash :tangle generated/SED-14-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-14-002-command>>
#+end_src

#+name: SED-14-002-command
#+begin_src bash :tangle no
sed 's/red/RED/' data/letters.txt > edited.txt
cat edited.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| => OTHER_FILE= | Write a distinct output path instead of overwriting the file being read. |

** SED-14-003 | Read extra text after an addressed line
:PROPERTIES:
:CUSTOM_ID: SED-14-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-003-command
:INPUT_FILES: data/banner.txt data/letters.txt
:END:

The r command queues the named file content after the selected line.

#+name: SED-14-003-run
#+begin_src bash :tangle generated/SED-14-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/banner.txt <<'SED_INPUT_1'
<<fixture-banner-txt>>
SED_INPUT_1
cat > data/letters.txt <<'SED_INPUT_2'
<<fixture-letters-txt>>
SED_INPUT_2

<<SED-14-003-command>>
#+end_src

#+name: SED-14-003-command
#+begin_src bash :tangle no
sed '2r data/banner.txt' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =r FILE= | Append the external text at the addressed output position. |

** SED-14-004 | Write selected pattern spaces to a file
:PROPERTIES:
:CUSTOM_ID: SED-14-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-004-command
:INPUT_FILES: data/letters.txt
:END:

-n suppresses normal stdout; the following cat displays the file written by w.

#+name: SED-14-004-run
#+begin_src bash :tangle generated/SED-14-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-14-004-command>>
#+end_src

#+name: SED-14-004-command
#+begin_src bash :tangle no
sed -n '/^blue$/w selected.txt' data/letters.txt
cat selected.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =w FILE= | Write selected pattern spaces to the named owned output file. |

** SED-14-005 | Write only successfully changed lines
:PROPERTIES:
:CUSTOM_ID: SED-14-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-005-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-14-004
:END:

The substitution w flag records successful results while -n suppresses normal output.

#+name: SED-14-005-run
#+begin_src bash :tangle generated/SED-14-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-14-005-command>>
#+end_src

#+name: SED-14-005-command
#+begin_src bash :tangle no
sed -n 's/red/RED/w changed.txt' data/letters.txt
cat changed.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =s///w FILE= | Write a pattern space only after that substitution succeeds. |

** SED-14-006 | Edit an owned copy with a backup
:PROPERTIES:
:CUSTOM_ID: SED-14-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-14-006-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-14-005
:END:

The common BSD/GNU -i.bak form changes only the reconstructed input inside the temporary directory. Display the backup too.

#+name: SED-14-006-run
#+begin_src bash :tangle generated/SED-14-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

<<SED-14-006-command>>
#+end_src

#+name: SED-14-006-command
#+begin_src bash :tangle no
sed -i.bak 's/red/RED/' data/letters.txt
printf 'edited:\n'
cat data/letters.txt
printf 'backup:\n'
cat data/letters.txt.bak
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =-i.bak= | Keep a backup when editing the owned copy; this option is not POSIX. |

* 15 - Compose small cleanup recipes
:PROPERTIES:
:CUSTOM_ID: SED-15-000
:CHAPTER: 15
:END:

Use a documented tiny text format. Trim or remove one class of text at a time before composing those changes.

** SED-15-001 | Trim leading whitespace
:PROPERTIES:
:CUSTOM_ID: SED-15-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-001-command
:INPUT_FILES: data/padded.txt
:END:

Change only the beginning of each line; leave trailing spaces intact.

#+name: SED-15-001-run
#+begin_src bash :tangle generated/SED-15-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/padded.txt <<'SED_INPUT_1'
<<fixture-padded-txt>>
SED_INPUT_1

<<SED-15-001-command>>
#+end_src

#+name: SED-15-001-command
#+begin_src bash :tangle no
sed 's/^[[:space:]]*//' data/padded.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Leading anchor= | Remove leading whitespace from this line-oriented input. |

** SED-15-002 | Trim trailing whitespace
:PROPERTIES:
:CUSTOM_ID: SED-15-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-002-command
:INPUT_FILES: data/padded.txt
:COMPARE_TO: SED-15-001
:END:

Anchor at the other end and preserve the indentation.

#+name: SED-15-002-run
#+begin_src bash :tangle generated/SED-15-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/padded.txt <<'SED_INPUT_1'
<<fixture-padded-txt>>
SED_INPUT_1

<<SED-15-002-command>>
#+end_src

#+name: SED-15-002-command
#+begin_src bash :tangle no
sed 's/[[:space:]]*$//' data/padded.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Trailing anchor= | Remove trailing whitespace, not leading indentation. |

** SED-15-003 | Compose both trim operations
:PROPERTIES:
:CUSTOM_ID: SED-15-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-003-command
:INPUT_FILES: data/padded.txt
:COMPARE_TO: SED-15-002
:END:

Use two -e programs in the intended order.

#+name: SED-15-003-run
#+begin_src bash :tangle generated/SED-15-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/padded.txt <<'SED_INPUT_1'
<<fixture-padded-txt>>
SED_INPUT_1

<<SED-15-003-command>>
#+end_src

#+name: SED-15-003-command
#+begin_src bash :tangle no
sed -e 's/^[[:space:]]*//' -e 's/[[:space:]]*$//' data/padded.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Two small edits= | Express leading and trailing cleanup as separate operations. |

** SED-15-004 | Remove complete comment records
:PROPERTIES:
:CUSTOM_ID: SED-15-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-004-command
:INPUT_FILES: data/settings.txt
:END:

The fixture has a tiny unquoted format; only whole comment lines are removed.

#+name: SED-15-004-run
#+begin_src bash :tangle generated/SED-15-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-15-004-command>>
#+end_src

#+name: SED-15-004-command
#+begin_src bash :tangle no
sed '/^[[:space:]]*#/d' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Comment address= | Do not treat this as a parser for every configuration syntax. |

** SED-15-005 | Update one exact setting key
:PROPERTIES:
:CUSTOM_ID: SED-15-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-005-command
:INPUT_FILES: data/settings.txt
:COMPARE_TO: SED-15-004
:END:

The address keeps the same value on a different key unchanged.

#+name: SED-15-005-run
#+begin_src bash :tangle generated/SED-15-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/settings.txt <<'SED_INPUT_1'
<<fixture-settings-txt>>
SED_INPUT_1

<<SED-15-005-command>>
#+end_src

#+name: SED-15-005-command
#+begin_src bash :tangle no
sed '/^mode=/s/=old$/=new/' data/settings.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Key plus value shape= | Constrain both the record selected and the part replaced. |

** SED-15-006 | Collapse horizontal space runs
:PROPERTIES:
:CUSTOM_ID: SED-15-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-15-006-command
:INPUT_FILES: data/spaces.txt
:COMPARE_TO: SED-13-006
:END:

An ERE repetition maps every run of two or more spaces to one.

#+name: SED-15-006-run
#+begin_src bash :tangle generated/SED-15-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/spaces.txt <<'SED_INPUT_1'
<<fixture-spaces-txt>>
SED_INPUT_1

<<SED-15-006-command>>
#+end_src

#+name: SED-15-006-command
#+begin_src bash :tangle no
sed -E 's/ {2,}/ /g' data/spaces.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | BSD/GNU common |
| =Run normalization= | Use a direct repetition rule instead of a substitution loop. |

* 16 - GNU sed extensions
:PROPERTIES:
:CUSTOM_ID: SED-16-000
:CHAPTER: 16
:END:

These examples explicitly select GNU sed. They keep extension syntax apart from the common BSD/GNU instructions taught earlier.

** SED-16-001 | Let a regex range end on the first line
:PROPERTIES:
:CUSTOM_ID: SED-16-001
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-001-command
:INPUT_FILES: data/starts.txt
:COMPARE_TO: SED-03-005
:END:

GNU address zero permits the ending regex to match line one immediately.

#+name: SED-16-001-run
#+begin_src bash :tangle generated/SED-16-001.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/starts.txt <<'SED_INPUT_1'
<<fixture-starts-txt>>
SED_INPUT_1

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-001-command>>
#+end_src

#+name: SED-16-001-command
#+begin_src bash :tangle no
gsed -n '0,/^START$/p' data/starts.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =0,/regex/= | Begin before line one so the first line can close this GNU range. |

** SED-16-002 | Select lines by a step address
:PROPERTIES:
:CUSTOM_ID: SED-16-002
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-002-command
:INPUT_FILES: data/lines.txt
:END:

GNU step addresses can select every other line without a hold-space program.

#+name: SED-16-002-run
#+begin_src bash :tangle generated/SED-16-002.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/lines.txt <<'SED_INPUT_1'
<<fixture-lines-txt>>
SED_INPUT_1

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-002-command>>
#+end_src

#+name: SED-16-002-command
#+begin_src bash :tangle no
gsed -n '1~2p' data/lines.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =1~2= | Start at line one and select every second line. |

** SED-16-003 | Convert replacement text to uppercase
:PROPERTIES:
:CUSTOM_ID: SED-16-003
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-003-command
:INPUT_FILES: data/letters.txt
:END:

The GNU replacement escape changes the matched text to uppercase.

#+name: SED-16-003-run
#+begin_src bash :tangle generated/SED-16-003.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-003-command>>
#+end_src

#+name: SED-16-003-command
#+begin_src bash :tangle no
gsed 's/.*/\U&/' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =\U= | Apply GNU uppercase conversion to the following replacement text. |

** SED-16-004 | Quit without automatically printing the current line
:PROPERTIES:
:CUSTOM_ID: SED-16-004
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-004-command
:INPUT_FILES: data/letters.txt
:COMPARE_TO: SED-09-005
:END:

GNU Q stops immediately without the current automatic output. Earlier lines already printed remain.

#+name: SED-16-004-run
#+begin_src bash :tangle generated/SED-16-004.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/letters.txt <<'SED_INPUT_1'
<<fixture-letters-txt>>
SED_INPUT_1

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-004-command>>
#+end_src

#+name: SED-16-004-command
#+begin_src bash :tangle no
gsed '2Q' data/letters.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =Q= | Contrast quiet GNU quit with the common q instruction. |

** SED-16-005 | Restart line numbering for separate files
:PROPERTIES:
:CUSTOM_ID: SED-16-005
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-005-command
:INPUT_FILES: data/first.txt data/second.txt
:END:

GNU -s processes these files as separate streams, so address one selects the first line of each.

#+name: SED-16-005-run
#+begin_src bash :tangle generated/SED-16-005.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"
mkdir -p data
cat > data/first.txt <<'SED_INPUT_1'
<<fixture-first-txt>>
SED_INPUT_1
cat > data/second.txt <<'SED_INPUT_2'
<<fixture-second-txt>>
SED_INPUT_2

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-005-command>>
#+end_src

#+name: SED-16-005-command
#+begin_src bash :tangle no
gsed -sn '1p' data/first.txt data/second.txt
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =-s= | Use separate-file address and numbering scope. |

** SED-16-006 | Treat NUL as the record separator
:PROPERTIES:
:CUSTOM_ID: SED-16-006
:SHELLS: bash
:EXPECT_EXIT: 0
:DISPLAY_BLOCK: SED-16-006-command
:END:

GNU -z sees two records. The final tr only turns their terminators into visible output lines.

#+name: SED-16-006-run
#+begin_src bash :tangle generated/SED-16-006.sh :mkdirp yes :noweb yes
set -euo pipefail
export LC_ALL=C
sed_work=$(mktemp -d "${TMPDIR:-/tmp}/sed-example.XXXXXX")
trap 'rm -rf -- "$sed_work"' EXIT
cd "$sed_work"

sed_gnu_binary=$(command -v gsed || command -v sed)
sed_gnu_version=$("$sed_gnu_binary" --version 2>/dev/null || :)
case "$sed_gnu_version" in
  *"GNU sed"*) ;;
  *) printf 'This example requires GNU sed.\n' >&2; exit 69 ;;
esac
gsed() { "$sed_gnu_binary" "$@"; }

<<SED-16-006-command>>
#+end_src

#+name: SED-16-006-command
#+begin_src bash :tangle no
printf 'alpha\000beta\000' | gsed -z 's/^/item=/' | tr '\000' '\n'
#+end_src

| Parameter | Meaning in this example |
|-----------+-------------------------|
| Implementation | GNU sed |
| =-z= | Apply the substitution once to each NUL-delimited record. |

* Input fixtures
:PROPERTIES:
:GUIDE_ROLE: maintainer
:END:

Named inputs own the canonical data/ copies and expand into every standalone driver.

** data/letters.txt
Three lines for printing, cycle and buffer examples.

#+name: fixture-letters-txt
#+begin_src text :tangle data/letters.txt :mkdirp yes
red
blue
green
#+end_src

** data/lines.txt
Six numbered-by-position input lines.

#+name: fixture-lines-txt
#+begin_src text :tangle data/lines.txt :mkdirp yes
one
two
three
four
five
six
#+end_src

** data/log.txt
Small invented log stream.

#+name: fixture-log-txt
#+begin_src text :tangle data/log.txt :mkdirp yes
INFO start
WARN retry
ERROR disk
INFO ready
#+end_src

** data/block.txt
A single delimited region with surrounding text.

#+name: fixture-block-txt
#+begin_src text :tangle data/block.txt :mkdirp yes
before
BEGIN
red
blue
END
after
#+end_src

** data/starts.txt
A regex matching the first line and a later line.

#+name: fixture-starts-txt
#+begin_src text :tangle data/starts.txt :mkdirp yes
START
middle
START
end
#+end_src

** data/repeated.txt
Several occurrences on a line.

#+name: fixture-repeated-txt
#+begin_src text :tangle data/repeated.txt :mkdirp yes
red red red
blue blue
#+end_src

** data/paths.txt
Path strings, not actual host configuration.

#+name: fixture-paths-txt
#+begin_src text :tangle data/paths.txt :mkdirp yes
old=/srv/data
new=/srv/cache
#+end_src

** data/names.txt
Names and identifier strings.

#+name: fixture-names-txt
#+begin_src text :tangle data/names.txt :mkdirp yes
alice:17
bob:204
#+end_src

** data/dots.txt
Literal and wildcard period cases.

#+name: fixture-dots-txt
#+begin_src text :tangle data/dots.txt :mkdirp yes
a.b
aXb
#+end_src

** data/animals.txt
Small word list for BRE atoms.

#+name: fixture-animals-txt
#+begin_src text :tangle data/animals.txt :mkdirp yes
cat
cot
cut
dog
#+end_src

** data/ids.txt
Different digit counts.

#+name: fixture-ids-txt
#+begin_src text :tangle data/ids.txt :mkdirp yes
ID-7
ID-42
ID-123
#+end_src

** data/spaces.txt
Runs of two and three spaces.

#+name: fixture-spaces-txt
#+begin_src text :tangle data/spaces.txt :mkdirp yes
a  b   c
keep
#+end_src

** data/padded.txt
Leading and trailing whitespace before a normal final sentinel.

#+name: fixture-padded-txt
#+begin_src text :tangle data/padded.txt :mkdirp yes
  red  
	blue 
END
#+end_src

** data/blanks.txt
An empty line and a whitespace-only line.

#+name: fixture-blanks-txt
#+begin_src text :tangle data/blanks.txt :mkdirp yes
first

   
last
#+end_src

** data/settings.txt
Invented unquoted settings.

#+name: fixture-settings-txt
#+begin_src text :tangle data/settings.txt :mkdirp yes
# title
mode=old
note=old
# end
#+end_src

** data/pairs.txt
Two complete pairs; no odd trailing input case is assumed.

#+name: fixture-pairs-txt
#+begin_src text :tangle data/pairs.txt :mkdirp yes
a1
a2
b1
b2
#+end_src

** data/values.txt
Two names and an unrelated port value.

#+name: fixture-values-txt
#+begin_src text :tangle data/values.txt :mkdirp yes
name=alice
name=bob
port=8080
#+end_src

** data/banner.txt
Text inserted by the read-file command.

#+name: fixture-banner-txt
#+begin_src text :tangle data/banner.txt :mkdirp yes
NOTICE
#+end_src

** data/edit.sed
A reviewed sed program used as a script-file fixture.

#+name: fixture-edit-sed
#+begin_src text :tangle data/edit.sed :mkdirp yes
s/red/RED/
#+end_src

** data/first.txt
First file for line-numbering scope.

#+name: fixture-first-txt
#+begin_src text :tangle data/first.txt :mkdirp yes
one
two
#+end_src

** data/second.txt
Second file for line-numbering scope.

#+name: fixture-second-txt
#+begin_src text :tangle data/second.txt :mkdirp yes
three
four
#+end_src

* Contributor workflow
:PROPERTIES:
:GUIDE_ROLE: maintainer
:END:

Use make full for reviewed native execution and both formats; make build reads
verified cached results. make check also compares captured stdout and status
to the independently authored tests/expected.json. Review changed programs
before updating their policy hashes. See MAINTENANCE.org.



[
  {
    "id": "SED-01-001",
    "title": "Copy input with an empty program"
  },
  {
    "id": "SED-01-002",
    "title": "Suppress automatic printing"
  },
  {
    "id": "SED-01-003",
    "title": "Print explicitly while automatic output is active"
  },
  {
    "id": "SED-01-004",
    "title": "Use one explicit output path"
  },
  {
    "id": "SED-01-005",
    "title": "Pass a program with -e"
  },
  {
    "id": "SED-01-006",
    "title": "Read the same program from a file"
  },
  {
    "id": "SED-02-001",
    "title": "Print the first input line"
  },
  {
    "id": "SED-02-002",
    "title": "Print the second input line"
  },
  {
    "id": "SED-02-003",
    "title": "Print the final input line"
  },
  {
    "id": "SED-02-004",
    "title": "Print an inclusive numeric range"
  },
  {
    "id": "SED-02-005",
    "title": "Continue the range through the end"
  },
  {
    "id": "SED-02-006",
    "title": "Invert a single address"
  },
  {
    "id": "SED-03-001",
    "title": "Print lines matching an address"
  },
  {
    "id": "SED-03-002",
    "title": "Anchor the address at the start"
  },
  {
    "id": "SED-03-003",
    "title": "Print a delimited inclusive region"
  },
  {
    "id": "SED-03-004",
    "title": "Continue from a marker to the input end"
  },
  {
    "id": "SED-03-005",
    "title": "Inspect a range whose first line matches its end regex"
  },
  {
    "id": "SED-03-006",
    "title": "Print the complement of an addressed set"
  },
  {
    "id": "SED-04-001",
    "title": "Replace the first occurrence on a line"
  },
  {
    "id": "SED-04-002",
    "title": "Replace every nonoverlapping occurrence"
  },
  {
    "id": "SED-04-003",
    "title": "Replace only the second occurrence"
  },
  {
    "id": "SED-04-004",
    "title": "Replace a match with an empty string"
  },
  {
    "id": "SED-04-005",
    "title": "Choose a delimiter that fits the data"
  },
  {
    "id": "SED-04-006",
    "title": "Write the same change with slash delimiters"
  },
  {
    "id": "SED-05-001",
    "title": "Observe a wildcard period"
  },
  {
    "id": "SED-05-002",
    "title": "Require a literal period"
  },
  {
    "id": "SED-05-003",
    "title": "Choose characters with a class"
  },
  {
    "id": "SED-05-004",
    "title": "Repeat a BRE atom"
  },
  {
    "id": "SED-05-005",
    "title": "Use a BRE interval"
  },
  {
    "id": "SED-05-006",
    "title": "Switch to ERE for the same interval"
  },
  {
    "id": "SED-06-001",
    "title": "Insert the whole match into replacement text"
  },
  {
    "id": "SED-06-002",
    "title": "Insert a literal ampersand"
  },
  {
    "id": "SED-06-003",
    "title": "Capture a name using BRE groups"
  },
  {
    "id": "SED-06-004",
    "title": "Use ERE groups for the same capture"
  },
  {
    "id": "SED-06-005",
    "title": "Reorder two captured fields"
  },
  {
    "id": "SED-06-006",
    "title": "Reuse the same capture twice"
  },
  {
    "id": "SED-07-001",
    "title": "Print only successful substitutions"
  },
  {
    "id": "SED-07-002",
    "title": "See p and automatic printing together"
  },
  {
    "id": "SED-07-003",
    "title": "Combine global substitution with conditional printing"
  },
  {
    "id": "SED-07-004",
    "title": "Print only if a second occurrence exists"
  },
  {
    "id": "SED-07-005",
    "title": "Restrict substitution with a regex address"
  },
  {
    "id": "SED-07-006",
    "title": "Restrict substitution with a numeric address"
  },
  {
    "id": "SED-08-001",
    "title": "Delete one addressed line"
  },
  {
    "id": "SED-08-002",
    "title": "Delete an inclusive range"
  },
  {
    "id": "SED-08-003",
    "title": "Delete only empty lines"
  },
  {
    "id": "SED-08-004",
    "title": "Delete whitespace-only lines too"
  },
  {
    "id": "SED-08-005",
    "title": "Insert text before a selected line"
  },
  {
    "id": "SED-08-006",
    "title": "Append text after a selected line"
  },
  {
    "id": "SED-09-001",
    "title": "Replace one complete line"
  },
  {
    "id": "SED-09-002",
    "title": "Replace a whole addressed range once"
  },
  {
    "id": "SED-09-003",
    "title": "Translate one character everywhere"
  },
  {
    "id": "SED-09-004",
    "title": "Print input line numbers"
  },
  {
    "id": "SED-09-005",
    "title": "Quit after a selected line"
  },
  {
    "id": "SED-09-006",
    "title": "Inspect pattern space with visible line endings"
  },
  {
    "id": "SED-10-001",
    "title": "Give one command a regex scope"
  },
  {
    "id": "SED-10-002",
    "title": "Add a second instruction to that scope"
  },
  {
    "id": "SED-10-003",
    "title": "Negate the scope of a group"
  },
  {
    "id": "SED-10-004",
    "title": "Share a numeric range across a group"
  },
  {
    "id": "SED-10-005",
    "title": "Print and then end the selected cycle"
  },
  {
    "id": "SED-10-006",
    "title": "Observe that deletion skips later instructions"
  },
  {
    "id": "SED-11-001",
    "title": "Save a line and retrieve it later"
  },
  {
    "id": "SED-11-002",
    "title": "Retrieve without changing the saved buffer"
  },
  {
    "id": "SED-11-003",
    "title": "Exchange pattern space and hold space"
  },
  {
    "id": "SED-11-004",
    "title": "Append a line to hold space"
  },
  {
    "id": "SED-11-005",
    "title": "Append hold space to the current pattern"
  },
  {
    "id": "SED-11-006",
    "title": "Retrieve the initially empty hold space"
  },
  {
    "id": "SED-12-001",
    "title": "Advance with lowercase n"
  },
  {
    "id": "SED-12-002",
    "title": "Print the line read by n explicitly"
  },
  {
    "id": "SED-12-003",
    "title": "Append the next line with uppercase N"
  },
  {
    "id": "SED-12-004",
    "title": "Print only the first part with P"
  },
  {
    "id": "SED-12-005",
    "title": "Restart after dropping the first part with D"
  },
  {
    "id": "SED-12-006",
    "title": "Join each complete pair with a space"
  },
  {
    "id": "SED-13-001",
    "title": "Branch to the end of a program"
  },
  {
    "id": "SED-13-002",
    "title": "Branch only on a selected record"
  },
  {
    "id": "SED-13-003",
    "title": "Jump to a named label"
  },
  {
    "id": "SED-13-004",
    "title": "Branch after a successful substitution"
  },
  {
    "id": "SED-13-005",
    "title": "Skip a fallback edit after success"
  },
  {
    "id": "SED-13-006",
    "title": "Repeat a substitution while it makes progress"
  },
  {
    "id": "SED-14-001",
    "title": "Preview an edit before writing a file"
  },
  {
    "id": "SED-14-002",
    "title": "Save transformed output to another file"
  },
  {
    "id": "SED-14-003",
    "title": "Read extra text after an addressed line"
  },
  {
    "id": "SED-14-004",
    "title": "Write selected pattern spaces to a file"
  },
  {
    "id": "SED-14-005",
    "title": "Write only successfully changed lines"
  },
  {
    "id": "SED-14-006",
    "title": "Edit an owned copy with a backup"
  },
  {
    "id": "SED-15-001",
    "title": "Trim leading whitespace"
  },
  {
    "id": "SED-15-002",
    "title": "Trim trailing whitespace"
  },
  {
    "id": "SED-15-003",
    "title": "Compose both trim operations"
  },
  {
    "id": "SED-15-004",
    "title": "Remove complete comment records"
  },
  {
    "id": "SED-15-005",
    "title": "Update one exact setting key"
  },
  {
    "id": "SED-15-006",
    "title": "Collapse horizontal space runs"
  },
  {
    "id": "SED-16-001",
    "title": "Let a regex range end on the first line"
  },
  {
    "id": "SED-16-002",
    "title": "Select lines by a step address"
  },
  {
    "id": "SED-16-003",
    "title": "Convert replacement text to uppercase"
  },
  {
    "id": "SED-16-004",
    "title": "Quit without automatically printing the current line"
  },
  {
    "id": "SED-16-005",
    "title": "Restart line numbering for separate files"
  },
  {
    "id": "SED-16-006",
    "title": "Treat NUL as the record separator"
  }
]
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     that applies to Your use of the Licensed Material.
  f. Licensed Material means the artistic or literary work, database,
     or other material to which the Licensor applied this Public
     License.

  g. Licensed Rights means the rights granted to You subject to the
     terms and conditions of this Public License, which are limited to
     all Copyright and Similar Rights that apply to Your use of the
     Licensed Material and that the Licensor has authority to license.
  h. Licensor means the individual(s) or entity(ies) granting rights
     under this Public License.
  i. Share means to provide material to the public by any means or
     process that requires permission under the Licensed Rights, such
     as reproduction, public display, public performance, distribution,
     dissemination, communication, or importation, and to make material
     available to the public including in ways that members of the
     public may access the material from a place and at a time
     individually chosen by them.
  j. Sui Generis Database Rights means rights other than copyright
     resulting from Directive 96/9/EC of the European Parliament and of
     the Council of 11 March 1996 on the legal protection of databases,
     as amended and/or succeeded, as well as other essentially
     equivalent rights anywhere in the world.

  k. You means the individual or entity exercising the Licensed Rights
     under this Public License. Your has a corresponding meaning.


Section 2 -- Scope.

  a. License grant.
       1. Subject to the terms and conditions of this Public License,
          the Licensor hereby grants You a worldwide, royalty-free,
          non-sublicensable, non-exclusive, irrevocable license to
          exercise the Licensed Rights in the Licensed Material to:

            a. reproduce and Share the Licensed Material, in whole or
               in part; and

            b. produce, reproduce, and Share Adapted Material.
       2. Exceptions and Limitations. For the avoidance of doubt, where
          Exceptions and Limitations apply to Your use, this Public
          License does not apply, and You do not need to comply with
          its terms and conditions.

       3. Term. The term of this Public License is specified in Section
          6(a).
       4. Media and formats; technical modifications allowed. The
          Licensor authorizes You to exercise the Licensed Rights in
          all media and formats whether now known or hereafter created,
          and to make technical modifications necessary to do so. The
          Licensor waives and/or agrees not to assert any right or
          authority to forbid You from making technical modifications
          necessary to exercise the Licensed Rights, including
          technical modifications necessary to circumvent Effective
          Technological Measures. For purposes of this Public License,
          simply making modifications authorized by this Section 2(a)
          (4) never produces Adapted Material.
       5. Downstream recipients.

            a. Offer from the Licensor -- Licensed Material. Every
               recipient of the Licensed Material automatically
               receives an offer from the Licensor to exercise the
               Licensed Rights under the terms and conditions of this
               Public License.
            b. No downstream restrictions. You may not offer or impose
               any additional or different terms or conditions on, or
               apply any Effective Technological Measures to, the
               Licensed Material if doing so restricts exercise of the
               Licensed Rights by any recipient of the Licensed
               Material.
       6. No endorsement. Nothing in this Public License constitutes or
          may be construed as permission to assert or imply that You
          are, or that Your use of the Licensed Material is, connected
          with, or sponsored, endorsed, or granted official status by,
          the Licensor or others designated to receive attribution as
          provided in Section 3(a)(1)(A)(i).

  b. Other rights.
       1. Moral rights, such as the right of integrity, are not
          licensed under this Public License, nor are publicity,
          privacy, and/or other similar personality rights; however, to
          the extent possible, the Licensor waives and/or agrees not to
          assert any such rights held by the Licensor to the limited
          extent necessary to allow You to exercise the Licensed
          Rights, but not otherwise.
       2. Patent and trademark rights are not licensed under this
          Public License.

       3. To the extent possible, the Licensor waives any right to
          collect royalties from You for the exercise of the Licensed
          Rights, whether directly or through a collecting society
          under any voluntary or waivable statutory or compulsory
          licensing scheme. In all other cases the Licensor expressly
          reserves any right to collect such royalties.

Section 3 -- License Conditions.

Your exercise of the Licensed Rights is expressly made subject to the
following conditions.

  a. Attribution.

       1. If You Share the Licensed Material (including in modified
          form), You must:

            a. retain the following if it is supplied by the Licensor
               with the Licensed Material:
                 i. identification of the creator(s) of the Licensed
                    Material and any others designated to receive
                    attribution, in any reasonable manner requested by
                    the Licensor (including by pseudonym if
                    designated);

                ii. a copyright notice;

               iii. a notice that refers to this Public License;

                iv. a notice that refers to the disclaimer of
                    warranties;
                 v. a URI or hyperlink to the Licensed Material to the
                    extent reasonably practicable;

            b. indicate if You modified the Licensed Material and
               retain an indication of any previous modifications; and

            c. indicate the Licensed Material is licensed under this
               Public License, and include the text of, or the URI or
               hyperlink to, this Public License.
       2. You may satisfy the conditions in Section 3(a)(1) in any
          reasonable manner based on the medium, means, and context in
          which You Share the Licensed Material. For example, it may be
          reasonable to satisfy the conditions by providing a URI or
          hyperlink to a resource that includes the required
          information.
       3. If requested by the Licensor, You must remove any of the
          information required by Section 3(a)(1)(A) to the extent
          reasonably practicable.

       4. If You Share Adapted Material You produce, the Adapter's
          License You apply must not prevent recipients of the Adapted
          Material from complying with this Public License.


Section 4 -- Sui Generis Database Rights.
Where the Licensed Rights include Sui Generis Database Rights that
apply to Your use of the Licensed Material:

  a. for the avoidance of doubt, Section 2(a)(1) grants You the right
     to extract, reuse, reproduce, and Share all or a substantial
     portion of the contents of the database;
  b. if You include all or a substantial portion of the database
     contents in a database in which You have Sui Generis Database
     Rights, then the database in which You have Sui Generis Database
     Rights (but not its individual contents) is Adapted Material; and

  c. You must comply with the conditions in Section 3(a) if You Share
     all or a substantial portion of the contents of the database.
For the avoidance of doubt, this Section 4 supplements and does not
replace Your obligations under this Public License where the Licensed
Rights include other Copyright and Similar Rights.


Section 5 -- Disclaimer of Warranties and Limitation of Liability.
  a. UNLESS OTHERWISE SEPARATELY UNDERTAKEN BY THE LICENSOR, TO THE
     EXTENT POSSIBLE, THE LICENSOR OFFERS THE LICENSED MATERIAL AS-IS
     AND AS-AVAILABLE, AND MAKES NO REPRESENTATIONS OR WARRANTIES OF
     ANY KIND CONCERNING THE LICENSED MATERIAL, WHETHER EXPRESS,
     IMPLIED, STATUTORY, OR OTHER. THIS INCLUDES, WITHOUT LIMITATION,
     WARRANTIES OF TITLE, MERCHANTABILITY, FITNESS FOR A PARTICULAR
     PURPOSE, NON-INFRINGEMENT, ABSENCE OF LATENT OR OTHER DEFECTS,
     ACCURACY, OR THE PRESENCE OR ABSENCE OF ERRORS, WHETHER OR NOT
     KNOWN OR DISCOVERABLE. WHERE DISCLAIMERS OF WARRANTIES ARE NOT
     ALLOWED IN FULL OR IN PART, THIS DISCLAIMER MAY NOT APPLY TO YOU.
  b. TO THE EXTENT POSSIBLE, IN NO EVENT WILL THE LICENSOR BE LIABLE
     TO YOU ON ANY LEGAL THEORY (INCLUDING, WITHOUT LIMITATION,
     NEGLIGENCE) OR OTHERWISE FOR ANY DIRECT, SPECIAL, INDIRECT,
     INCIDENTAL, CONSEQUENTIAL, PUNITIVE, EXEMPLARY, OR OTHER LOSSES,
     COSTS, EXPENSES, OR DAMAGES ARISING OUT OF THIS PUBLIC LICENSE OR
     USE OF THE LICENSED MATERIAL, EVEN IF THE LICENSOR HAS BEEN
     ADVISED OF THE POSSIBILITY OF SUCH LOSSES, COSTS, EXPENSES, OR
     DAMAGES. WHERE A LIMITATION OF LIABILITY IS NOT ALLOWED IN FULL OR
     IN PART, THIS LIMITATION MAY NOT APPLY TO YOU.
  c. The disclaimer of warranties and limitation of liability provided
     above shall be interpreted in a manner that, to the extent
     possible, most closely approximates an absolute disclaimer and
     waiver of all liability.


Section 6 -- Term and Termination.

  a. This Public License applies for the term of the Copyright and
     Similar Rights licensed here. However, if You fail to comply with
     this Public License, then Your rights under this Public License
     terminate automatically.
  b. Where Your right to use the Licensed Material has terminated under
     Section 6(a), it reinstates:

       1. automatically as of the date the violation is cured, provided
          it is cured within 30 days of Your discovery of the
          violation; or

       2. upon express reinstatement by the Licensor.

     For the avoidance of doubt, this Section 6(b) does not affect any
     right the Licensor may have to seek remedies for Your violations
     of this Public License.
  c. For the avoidance of doubt, the Licensor may also offer the
     Licensed Material under separate terms or conditions or stop
     distributing the Licensed Material at any time; however, doing so
     will not terminate this Public License.

  d. Sections 1, 5, 6, 7, and 8 survive termination of this Public
     License.


Section 7 -- Other Terms and Conditions.

  a. The Licensor shall not be bound by any additional or different
     terms or conditions communicated by You unless expressly agreed.
  b. Any arrangements, understandings, or agreements regarding the
     Licensed Material not stated herein are separate from and
     independent of the terms and conditions of this Public License.


Section 8 -- Interpretation.

  a. For the avoidance of doubt, this Public License does not, and
     shall not be interpreted to, reduce, limit, restrict, or impose
     conditions on any use of the Licensed Material that could lawfully
     be made without permission under this Public License.
  b. To the extent possible, if any provision of this Public License is
     deemed unenforceable, it shall be automatically reformed to the
     minimum extent necessary to make it enforceable. If the provision
     cannot be reformed, it shall be severed from this Public License
     without affecting the enforceability of the remaining terms and
     conditions.
  c. No term or condition of this Public License will be waived and no
     failure to comply consented to unless expressly agreed to by the
     Licensor.

  d. Nothing in this Public License constitutes or may be interpreted
     as a limitation upon, or waiver of, any privileges and immunities
     that apply to the Licensor or You, including from the legal
     processes of any jurisdiction or authority.


=======================================================================
Creative Commons is not a party to its public
licenses. Notwithstanding, Creative Commons may elect to apply one of
its public licenses to material it publishes and in those instances
will be considered the â��Licensor.â�� The text of the Creative Commons
public licenses is dedicated to the public domain under the CC0 Public
Domain Dedication. Except for the limited purpose of indicating that
material is shared under a Creative Commons public license or as
otherwise permitted by the Creative Commons policies published at
creativecommons.org/policies, Creative Commons does not authorize the
use of the trademark "Creative Commons" or any other trademark or logo
of Creative Commons without its prior written consent including,
without limitation, in connection with any unauthorized modifications
to any of its public licenses or any other arrangements,
understandings, or agreements concerning use of licensed material. For
the avoidance of doubt, this paragraph does not form part of the
public licenses.
Creative Commons may be contacted at creativecommons.org.



Creative Commons Legal Code

CC0 1.0 Universal
    CREATIVE COMMONS CORPORATION IS NOT A LAW FIRM AND DOES NOT PROVIDE
    LEGAL SERVICES. DISTRIBUTION OF THIS DOCUMENT DOES NOT CREATE AN
    ATTORNEY-CLIENT RELATIONSHIP. CREATIVE COMMONS PROVIDES THIS
    INFORMATION ON AN "AS-IS" BASIS. CREATIVE COMMONS MAKES NO WARRANTIES
    REGARDING THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS
    PROVIDED HEREUNDER, AND DISCLAIMS LIABILITY FOR DAMAGES RESULTING FROM
    THE USE OF THIS DOCUMENT OR THE INFORMATION OR WORKS PROVIDED
    HEREUNDER.
Statement of Purpose

The laws of most jurisdictions throughout the world automatically confer
exclusive Copyright and Related Rights (defined below) upon the creator
and subsequent owner(s) (each and all, an "owner") of an original work of
authorship and/or a database (each, a "Work").
Certain owners wish to permanently relinquish those rights to a Work for
the purpose of contributing to a commons of creative, cultural and
scientific works ("Commons") that the public can reliably and without fear
of later claims of infringement build upon, modify, incorporate in other
works, reuse and redistribute as freely as possible in any form whatsoever
and for any purposes, including without limitation commercial purposes.
These owners may contribute to the Commons to promote the ideal of a free
culture and the further production of creative, cultural and scientific
works, or to gain reputation or greater distribution for their Work in
part through the use and efforts of others.
For these and/or other purposes and motivations, and without any
expectation of additional consideration or compensation, the person
associating CC0 with a Work (the "Affirmer"), to the extent that he or she
is an owner of Copyright and Related Rights in the Work, voluntarily
elects to apply CC0 to the Work and publicly distribute the Work under its
terms, with knowledge of his or her Copyright and Related Rights in the
Work and the meaning and intended legal effect of CC0 on those rights.
1. Copyright and Related Rights. A Work made available under CC0 may be
protected by copyright and related or neighboring rights ("Copyright and
Related Rights"). Copyright and Related Rights include, but are not
limited to, the following:
  i. the right to reproduce, adapt, distribute, perform, display,
     communicate, and translate a Work;
 ii. moral rights retained by the original author(s) and/or performer(s);
iii. publicity and privacy rights pertaining to a person's image or
     likeness depicted in a Work;
 iv. rights protecting against unfair competition in regards to a Work,
     subject to the limitations in paragraph 4(a), below;
  v. rights protecting the extraction, dissemination, use and reuse of data
     in a Work;
 vi. database rights (such as those arising under Directive 96/9/EC of the
     European Parliament and of the Council of 11 March 1996 on the legal
     protection of databases, and under any national implementation
     thereof, including any amended or successor version of such
     directive); and
vii. other similar, equivalent or corresponding rights throughout the
     world based on applicable law or treaty, and any national
     implementations thereof.
2. Waiver. To the greatest extent permitted by, but not in contravention
of, applicable law, Affirmer hereby overtly, fully, permanently,
irrevocably and unconditionally waives, abandons, and surrenders all of
Affirmer's Copyright and Related Rights and associated claims and causes
of action, whether now known or unknown (including existing as well as
future claims and causes of action), in the Work (i) in all territories
worldwide, (ii) for the maximum duration provided by applicable law or
treaty (including future time extensions), (iii) in any current or future
medium and for any number of copies, and (iv) for any purpose whatsoever,
including without limitation commercial, advertising or promotional
purposes (the "Waiver"). Affirmer makes the Waiver for the benefit of each
member of the public at large and to the detriment of Affirmer's heirs and
successors, fully intending that such Waiver shall not be subject to
revocation, rescission, cancellation, termination, or any other legal or
equitable action to disrupt the quiet enjoyment of the Work by the public
as contemplated by Affirmer's express Statement of Purpose.
3. Public License Fallback. Should any part of the Waiver for any reason
be judged legally invalid or ineffective under applicable law, then the
Waiver shall be preserved to the maximum extent permitted taking into
account Affirmer's express Statement of Purpose. In addition, to the
extent the Waiver is so judged Affirmer hereby grants to each affected
person a royalty-free, non transferable, non sublicensable, non exclusive,
irrevocable and unconditional license to exercise Affirmer's Copyright and
Related Rights in the Work (i) in all territories worldwide, (ii) for the
maximum duration provided by applicable law or treaty (including future
time extensions), (iii) in any current or future medium and for any number
of copies, and (iv) for any purpose whatsoever, including without
limitation commercial, advertising or promotional purposes (the
"License"). The License shall be deemed effective as of the date CC0 was
applied by Affirmer to the Work. Should any part of the License for any
reason be judged legally invalid or ineffective under applicable law, such
partial invalidity or ineffectiveness shall not invalidate the remainder
of the License, and in such case Affirmer hereby affirms that he or she
will not (i) exercise any of his or her remaining Copyright and Related
Rights in the Work or (ii) assert any associated claims and causes of
action with respect to the Work, in either case contrary to Affirmer's
express Statement of Purpose.
4. Limitations and Disclaimers.
 a. No trademark or patent rights held by Affirmer are waived, abandoned,
    surrendered, licensed or otherwise affected by this document.
 b. Affirmer offers the Work as-is and makes no representations or
    warranties of any kind concerning the Work, express, implied,
    statutory or otherwise, including without limitation warranties of
    title, merchantability, fitness for a particular purpose, non
    infringement, or the absence of latent or other defects, accuracy, or
    the present or absence of errors, whether or not discoverable, all to
    the greatest extent permissible under applicable law.
 c. Affirmer disclaims responsibility for clearing rights of other persons
    that may apply to the Work or any use thereof, including without
    limitation any person's Copyright and Related Rights in the Work.
    Further, Affirmer disclaims responsibility for obtaining any necessary
    consents, permissions or other rights required for any use of the
    Work.
 d. Affirmer understands and acknowledges that Creative Commons is not a
    party to this document and has no duty or obligation with respect to
    this CC0 or use of the Work.


