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Basics of UNIX commands




Connecting remotelg

Basics of the UNIX/Linux
En\/lronment




On a Mac running O5-X to connect to the SUNSs,
from a terminal window enter

ssh —X alpaca.ceri.memphis.edu —1 rsmalley

The —X Hag gives us X-windows graphics
capabilitg.

Next is the name of the machine we want to
connect to (all:)aca.ceri .memplﬁis.eclu) :

The —1 Haﬁg passes the username.
P

(Without this Hag, it will pass whatever your username is on the mac.)

carpincho:~ smal ley$ Usn
carpincho:~ smal ley$ ssh -X alpaca.ceri.memphis.edu -1 rsmalley | B3
Password: t,
Last login: Wed Sep 16 15:56:81 28689 from carpincho.ceri.
Sun Microsystems Inc. Sun03 5.9 Generic May 2882

TERM = (xterm)
alpaca.ceri.memphis.edud4d9:= I

juls




Try running nedit on the SUN.
On the mac — we get X gral:)hics automatica”g

S S I R = T JSGSGSGSSG-SC-S Ny WSS TR —
e 06 X Untitled |
File Edit Search Preferences Shell Macro Windows Help 1

alpaca.ceri.memphis.edud9l:= exi

logout

Connection to alpaca.ceri.memphis.edu closed.

carpincho:~ smalley$ ssh -X alpaca.ceri.memphis.edu -1 rsmalley
Password:

Last login: Wed Sep 16 16:23:43 2889 from rsmal ley-18.mem
Sun Microsystems Inc. Sun0S 5.9 Generic May 2882
TERM = {xterm)

alpaca.ceri.memphis.edud492:> nedité

[1] 9448

alpaca.ceri.memphis.edud93:> D




On the PC it is a few more clicks, but first we
need (to install) two programs
SSH Secure Shell Client and Exceed (Part
of the Hummingbir& Package).

Exceed

Double click on exceed (it will start up and
put an icon in the tray, it does not have a

window).
Double click on 5SH Secure Shell Client



You will get this window (lénct). Now we have to
connect to a machine. Click on File and then
connect.

=)

, 8 - default - SSH Sec.ure Shell E]

"] File Edit View Window Help

B aR 20 mer A a8 % e

# S5H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 55H Communications Security Corp - http://www.ssh.com/ l

oglt =3 - default - SSH Secure Shell

skko
“ File Edit Yew Window Help
“ u Save Settings

Save Layout

e E: IS

=z (Bui.
© &1 Quick Connect...

R o
3 A5H

This copy of 55H Secure Shell is a non-commercial version.
This wersion does not include PKI and PKCS #l11 functionality.

ol Profiles »

e She.
0 . T . inclue
ik &h Print...
Ll [ & Print Preview...
I Page Setup...
Log Session...
tlaf —

&) Connect...
"' . Disconneckt
()

HI=Y Eﬁit

' Mot connected - press Enter or Space to connect | | 80x25

R




This brings up the connect dialo? Put in the host
name you want to connect to an your username.
L eave the other stmcmC alone (default). Click connect.

‘H . default - SSH Secure Shell {:H§HX|
H File Edit Yiew Window Help
H R 20 20F #4850 % &8

55H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 S5H Communications Security Corp - http://uww.ssh.con/

This copy of 35H Secure 3hell is a non-commercial wersion.
This wersion does not include PKI and PKCS #11 functionality.

0 Connect to Remote Host [XJ
WL Host Name:
== User Name: |rsmalley Cancel |
Port Number: 22

Authentication Method: |<Profile Settings> |

Mot connected - press Enter or Space to connect | | 80x25 [_ ¥ I_ I7 :




It Wl” NOW 85|< ]COF HOUF PaSSWOI”Cl.

‘H alpaca.ceri.memphis.edu - default - SSH Secure Shell

“ File Edit Yew Window Help

B e sZ B2ER A

S8 % @GN

$3H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 S5H Communications Security Corp - http://www. ssh.conm/

This copy of 55H Secure Shell is a non-commercial wersion.
This version dg - : c . . .

Enter Authentication Response

I Enter your authentication response.

Password:

Ixxxxxm‘

0K Cancel

Connecting to alpaca.ceri.memphis.edu...




And we are Fina”g connected.

3 alpaca.ceri.memphis.edu - default - SSH Secure Shell

“ File Edit View Window Help

B ER| g e A

55H Secure Shell 3.2.5 (Build 280)
Copyright (c) 2000-2003 $5H Communications Security Corp - http://www.ssh.con/

S % &N

This copy of 55H Secure Shell is a non-commercial wersion.
This wversion does not include PKI and PKCS #11 functionality.

Last login: Wed Sep 16 16:12:27 2009 from carpincho.ceri.
Sun Microsystems Inc. Sun0S 5.9 Generic May 2002
TERM = (xterm)

alpaca.ceri.memphis.eduds9:> I

[ R [

Connected to alpaca.ceri.memphis.edu S5H2 - aes128

-cbe - hmac-mdS - none | 80x25




Start nedit in the back%rouncl (the trailing &) .
This Permits the terminal to continue accePting
commands.

% Untitled FEX EEX |

1 File Edit Search Preferences Shell Macro Windows Help
A~
C
|
i
¥
]
-
# alpaca.ceri.menphis.edudd9:> nedits
WEIEN [1] 9441 |
alpaca.ceri.memphis.edud90:> I v

l! Connected to alpaca.ceri.memphis.edu SSH2 - aes128-cbc - hmac-mdS - none



Using Screen Sharing/VNC
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Using Screen Sharing/VNC

| S 1l a

O 00 Connect to Server
Server Address: |
- vnc://carpincho.ceri.memphis.edu +) | O]
| e
I Favorite Servers: f
| 7 smb://141.225.157.65 O
‘ 7 afp://192.168.0.103 -
7 afp://192.168.0.101 A
- Il vnc:/ /capybara.céri.memphis.edu M
@ { Remove ) ” Browse ) [ Connect )

Select address from list, type it in, or browse

among machines offeri ng connections.
(wi” be lghlightecl — does not come through on screen cal:)ture)

Then _clic|< conne




Using Screen Sharing/VNC

| i
- Enter your name and password to share the
ﬁ screen of “carpincho.ceri.memphis.edu”. r

Name: robertsmalley

Password:

| Rémember this password in my keychain

J ( Cancel ) (Connect)

Now you geta login screen
it will have automatica”g Put N your username o

T the LOCAL machine.

S



Using Screen Shar[n_g/_\/NQ )

th
( Enter your name and password to share the

!' screen of “carpincho.ceri.memphis.edu”.

L a

3

—

a Name: smalley

nl Passworgl: eeseccee

m __ Bémember this password in my keychain

4 Y 8 ~\
b ]| . Cancel ) [ Connect |

You may have to clﬁangc tlnc username to a
different one on the REMOTE machine.
Plus Put N your Passworcl.

Not a goocl iclea to I‘xa\/e tl‘lé computer remember
your Passworcl.



Using Screen Sharing/\/NC

Mac OS X

Now you will have to |og into the REMOTE
machine.

The |o%in process is 2 levels — one to connect to
th@ macC iﬂC (as an authorized user) aﬂCl one tO loglﬂ (Possiblg as

another authorizecl user) .



Using Screen aring/\/NC

& Grab File Edit |¢ Window Help

ls java.log.4274
java. lo
-bash 504 ~ # echo $PATH

L

Q

cant_put_in_pap Macintosh HD

In this examl:)le someone Is |og§ecl in and the
screen is locked and you nee

P865WO f'Cl

to enter the

pac
tek="'lpr P3¢

PDF

S

. Mscap GJLhypoDD_rdp .  Papers
11JUL2011.pdf m_revi...ion.pdf

S

Now | have the screens — both of them — from the Mac in my office displayed on my laptop! Can be confusing. Cutting and pas' between screens does not work. You are “on” one computer or the other.
VNC also works on PC's but you have to install the program and run it on the "host’ machine. It comes already set up on the mac (called screen sharing, but it is the “program” vnc).

PDF

OBCS GLO17i003p002 BOOTCAMP
Headq...ve.pdf 23.pdf




Using Screen Sharing/\/NC

Connection Edit View Window Help

IS = ¢ (=0 96% TueSep13 9:28 Q

@ Screen Sharing

ESCI 7205 Data Analysis in Geophysics
<

0 | Lod 2~ = i Q o - - o A B
- [-1635-20 pif_proc_tst.zip. . Invitacion Sr. cant_put_in_pap Macintosh HD
Back View Quick Look Action fitplan_navpage_files g .

 o— A Leea
antarctic_bases.kml gama-prog-report-fy10.jpg Search print.pdf = = * Amosu.doc ers
DEVICES Name Date Modified B Size | Kind | T - A
—| Macintosh HD —| Lecture4.pptx Today, 9:14 AM 6.8 MB Micro...ntation
~| BOOTCAMP hw2.doc Today, 8:48 AM 37 KB Micro...ument
 Robert Smalley's Mac Pro

& Terminal Sl Edi_Ves Wi e

1 of 103 selected, 73.36 GB available

MS CAD

11JUL2011.pdf

Click to add notes .
OBCS GLO17i003p002 BOOTCAMP
Headq...ve.pdf 23.pdf
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Sharing disks
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Sharing disks

Connect to Server

Server Address:

afp://carpincho.ceri.memphis.edu © A

Favorite Servers:

¥

... vnc://capybara.ceri.memphis.edu
. vnc://carpincho.ceri.memphis.edu J

.. afp://capybara.ceri.memphis.edu
!

. afp://carpincho.cerimemphis.edu <

? Remove Browse Connect

-dE

“aFP” IS gpplc £i|e Protocol —itis
how the Mac shares disks with
other Macs.

Now select

this instead
(wil be highlighted —

does not come
through on screen
cal:)ture. When you
double click it goes
up toP. Or tgfe itin
up toP.



Sharing disks

Enter your name and password for the server
“Robert Smalley's Mac Pro”".

Connect as: () Guest
(®) Registered User

Name: | smalley

Password: eeseesse

You have to

| Remember this password in my keychain ~

(' Cancel ) ( Connect ) log in‘

Connecting to afp://carpincho.ceri.memphis.edu ...

@ ST




Sharing disks

= o= s ==l MY T 1Y 0 Text  Picture  Shane  Media : Arra

iOOO i

|  Select the volumes you want to mount on
m\ “Robert Smalley’s Mac Pro™

I capybara time machine
carpincho

carpincho_1.5TB |
J carpincho_300gb = 5 c l CCt th c

Ner
: disks you

(Cancel) ( OK ) Waﬂt tO

——— = mount. (lt

will be b

Administrator's Public Folder [

carpincho_TB
ceri-gps's Public Folder




Sharing disks

Theg show up on
the clesktop and
can be accessed
under /Volumes in
the UNIX file

structure.

S/

-bash 520 ~ # cd /Volumes
-bash 521 Volumes # s
BOOTCAMP Macintosh HD [ carpincho carpincho_1.5TB carpincho_300gb carpincho_TB ]
-bash 522 Volumes # ||




Sharing disks

You can also “mount” disks from the UNIX and PC
sgstems using “samba”

smb://TCP/IP address or name




Text E:cliting

Basics of the UNIX/Linux
- Environment |




nano? REAL HEY. REAL WELL, REAL NO, REAL | |REAL PROGRAMMERS EXCUSE ME, BUT
PROGRAMMERS PROGRAMMERS | | PROGRAMMERS | | PROGRAMMERS | | USE A MAGNETIZED REAL PROGRAMMERS
USE emocs USE vim. VSE ed. USE cat. NEEDLE AND A USE BUTTERFLIES.

\ } | ] STEADY HAND. \
HR A
A

!
THE DISTURRANCE RIFPLES ~ WHICH ACT AS LENSES THAT [Ntk
THEYOPEN THEIR OUTWARD, CHANGING THE FLOW  DEFLECT INCOMING COSMIC COURSE, THERES AN EMACS
HANDS AND LET THE | OF THE EDDY CURRENTS  RAYS, FOCUSING THEM TO COMMAND TO DO THAT.
DELICATE WINGS FLAPONCE'.|  |N THE UPPER ATMOSPHERE.  STRIKE THE DRIVE PLATTER , .
——mm—m— AND FLIP THE DESIRED) BIT, é’imﬁ,‘t’iﬁ%

RERER 1

DAMIT, EMACS.

-«

N ( ')
% X A--‘- - ‘LQ
Bifaoa s <5
THESE CAUSE MOMENTARY POCKETS
OF HIGHER-PRESSURE. AIRTO FORM,




Text Ec:liting OPtions
Mouse-driven oPtions

nedit: this X-window GUI text editor (that you
start from the command line, not bg clicking on an
icon) allows interactive mouse or kegboar driven
text manipulation; colored text and auto-
recognition of various standard scril:)ting and
Programming ianguages IS heIPFul for clebugging
scril:)ts and COClC; appears to be a student
favorite at CERI and is available on the Mac and
SUN UNIX sgs’tems.




Text Ecliting OPtions

Mouse-driven oPtions

emacs: a less sleek looking GUJ text editor
(availablc at CER/) that allows interactive mouse
or kegboarcl driven text manipulation; it is very
, P
Poweﬁcul and is an old favorite of comPuter
programmers.

(see Steve Brewer hc you want to use emacs.)



Text Ea iting OPtions

Kegboam _driven oP’tions

Vi OF VIm:

vi/vim (vi iﬁprovecb is a non-GU| text editor that
relies Primarilg on keyboarcl driven text
manipulation ; steep |eaming curve but very
Powemculg

vim - adds colored text and auto~recognition of
various standard sc:riptin an C]{programming
e

|anguages to vi, help{;u for bugging.
vi (& probably vim) found on ALL UNIX systems.



Text Ec:liting OPtions

Keuboard-driven options

Y P

l:_)ico: a Parecl down non-GUI text editor very

similar to the email program Pine. hcgou don’t
know what Pine s, use nedit instead.



nedit or vi/vim.

nedit is available on the CERI Mac and SUN UNIX
machines because Deshone/Bob/Mitch have
installed it.

nedit has a shallow leaming curve (execute it and
start using! hcgou need the manual, there is a bug
in the Programl).

(Also the Mac OS program TextEdit)



nedit or vi/vim.

Vi (ancl tgpica”g vim) Is available as standard on all
UNIX and UNIX-like sgstems.

vi and vim are hard to learn.

vi and vim are much more Powemcu| (1.e. harder)
than nedit.

(vi is aliased to vim on the Mac)

*note to OSX users not on the CERI Student Lab maclﬂines) nedit can be downloaded

and installed on Osx but you need to be sys admin and know what you are doing. i
not a simple clmg unpack. Xcode is a similar but more Powencul editor for code
clevelopment.



to start nedit

nedit &

Which shows another UNIX feature we have
mentioned before — the oPtionaI “&”.

When the “&” is Placecﬂ at the end of a command
line it opens the Program in the backgrouncl SO
that you can continue to use the terminal window.




&
Thisis a gc—:neral feature.

Soif you have a program that will take 10 minutes
to run and is utting its outPut into a file (not the
screen) ancﬁt does not need interactive inl:)ut,
you can run it with the & at the end and it will o
ot and do its thing in the “background” and you

can continue Working in the window.

This was a much more imPortant before the dags
of window based GUs.
Nowjust open more windows and move between
them.



This is what it looks like

(using a mac that is ssh’d into the suns)

0006 X Untitled
File Edit Search Preferences Shell Macro Windows Help
000 X /Users/hdeshon
i ] /gaiahome/ nedit &[]
000 X| File to Edit
Filter
/gaia/home/hdeshon/*§
Directories Files
. ] faultstructurel. ppt
o0 fftw-3.1.2.tar
.acrobat gmon. out
.adobe hello ¥
.dt =)
.gconf hello.o
.gconfd junk
. gnome junk3
e e @

oK | Filter Cancel Help




Works similar to WORD. File/opeﬂ — get clialog
box. Select file to open.

- Imnrace Wirtar and [ ’ale 1o nat ctartan et rhoancao LLNLL Lhnstserant B B 2L
e 0o X File to Edit e
Filter
/gaia/home/rsmalley/*

Directories Files

I | |pdp_cqs. dat

.. pgrsites. dat

.acrobat plt. string

. adobe poasDemo. html

. desktop polar_stereo. s

.dt =
.gconf pole. "
.gconfd 4 |prem.dat 7/ De
j~d R P J~d f .~

oK | Filter | Cancell Help I




This is the file. It is a shell scriPt (boume shell —
sh). It makes a map using the GMT Package.

AAASILITS TAF IIIISTFATADS AlIRNINnMA AT 1 K 3 3¢ 3 1LOrFninat ccocn | | !

| © 66 X! polar_stereo.sh - /gaia/home/rsmalley/

I File Edit Search Preferences

Risbin/sh
#7s gets long and lat of center (0/-90) then scale as radiusslat (3.5 inches and obligue 1at)
pscoast -R-180/180/-90/-60 -Js0/-90/3.51/-60 -Bad5q45/45q45 -D1 -A250 -6192 -w1/0 -P > $0.ps




Here’s what you get when you 15t run it and 2nd
isP ay it (two steps).

7 L7 7 1ELIGl T 3301 T L11AD/

0° alpaca.ceri.memphis.edu524:> 4
alpaca.ceri.memphis.edu524 :> v
alpaca.ceri.memphis.edu524 > a
alpaca.ceri.memphis.edu524 :>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524 :>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524 :>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524 :>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >

alpaca.ceri.memphis.edu524:>
alpaca.ceri.memphis.edu524 >
alpaca.ceri.memphis.edu524:>

alpaca.ceri.memphis.eduS24:> polar_stereo.sh

alpaca.ceri.memphis.eduS25:> gs polar_stereo.sh.ps

GNU Ghostscript 5.50 (2000-2-13)

Copyright (C) 1998 Aladdin Enterprises, Menlo Park, CA. All rights reserved.

This software comes with NO WARRANTY: see the file COPYING for details.

Loading NimbusSanL-Regu font from Jopt/sfw/share/ghostscript/fonts/n@196031.pfb... 1923792 599610 1489916 19148
2 8 done.

Loading NimbusRomNoSL-Medi font from Jopt/sfw/share/ghostscript/fonts/n6210841.pfb... 1984068 652219 1489916 19
3326 @ done.

==showpage, press <return= to continue<<

20"




But first — a little more about files on UNIX.

Files on UNIX are “Hat”

Just strings of bgtes with the information
contained in the file.

- _—



What do we mean bg this?

The files do not have headers or tailers with
metadata about the file, icons, etc.

UNIX does not Provicle

Indexed

or relational database

Hles.

(but you can write a program to Provide them! Oh
the power of UNIX.).




To UNIX

EVERYTHING is a file, which is a string of bgtes.

All equal.




Command line editors
ed

Don’t even think of using ed.
(itis a “line” editor, edits one line with crgl:)tic
commands.)
(except you will use it without realizing when you
use vil)

1 you acciclentlg type it, enter "D to get out.



Command line editors
edit
Don’t even think of using edit.

If you accidentllg type it, enter “exit” to get out.
(SUN only, does not exist on Mac)

. _—



Command line editors

sed




SCCI:

Powerfui command line text editor.
(“the ultimate” stream editor, non-interactive) .

It takes standard in, edits each line, and spi’ts it to
standard out.

It uses regular exl:)ressions ]COF Pattem matches.

Very Powemcul (i.e. hard to use).



SCCI:

sed has several commancﬂs, but most dpeople only
learn the substitute command: s.

T]’]C substitute command clﬁanges a” occurrences
of the regular exl:)ression into a new value.

A simple example is chan ing "ciag" in the "old" file
to "night” in the "new" file:

sed s/day/night/ <old > new

You don’t see anytlﬁing



sed:

2echo day | sed s/day/night/
night

It does what you tell it.
(here you send edited file to screen, so you see it
but don’t actua”g have it saved.

2echo Sunday | sed 's/day/night/’
Sunnight

» _—



sed:
4 Parts to substitute command
s Substitute command

/../../ Delimiter

day - Regular E‘xl:)ression Pattern Search
Fattern

night - Replacement string



SCC‘:

Most examlales of sed are incomprehensible
(hea\/g usc OF FCgUIHr CXPrGSSiOﬂS [will do regular expressions
soon] Plus sed onlg exPressions)

sed 's/[" 1*/(&)/' < old > new
sed 's/[” 1[" 1*/(&)/g' < old > new
sed 's/"\([":1*\):[":]1:/\1::/"' </etc/passwd >/etc/password.new

count the number of lines in the three files f1 £2
£3 that don't begin with a 7#

sed 's/"#.*//' f1 £f2 £f3 | grep -v '"$' | wc -1



sed:

[s very usetul when you rea”g need it.

T ——



vi and vim

(uses the same command set as ed/edit/sed! This
s Unix, reuse the same tools.)

to start it up
(on Student Mac Lab machines vi is aliased to
vim)

vim [name-of-file]



vi and vim are have what is called a “modal”
interface.

Tlﬁey have two modes

“normal” = command mode
insert = input mode

E‘ntering text takes Place in insert mode and the
editing power comes to the fore in command
mode.

Use “esc” (escal:)e) to return to command mode
from insert mode.



vi/vim ~ moving the cursor in command mode

h (or backspace or left arrow) — cursor left
j (or return or down arrow) — cursor down
kK (or up arrow) — cursor up

1l (or space or right arrow) — cursor right



vi/vim ~ moving the cursor in command mode

L
|

w — beginning next word
b — beginning preceeding word



vi/vim ~ moving the cursor in command mode

L
|

G

G — move cursor to beginning of last line
nG — move cursor to beginning of line n



vi/vim ~ moving the cursor in command mode

S -—— go to end of line (eol)
0 -- go to beginning of line (bol)
” —-— go to first character at bol



vi/vim ~ moving the cursor in command mode

L

/\d VAN f
Aq
control key
“f —— scroll screen forward one screen
“b -- scroll screen backwards one screen
“d -- scroll screen forward one half screen

“u -- scroll screen backwards one half screen



vi/vim ~ moving the cursor in command mode

L

al

control key

"1l -- redraw screen
“r -- redraw screen removing deleted lines



L
|

Don’t use the arrow keus

(even though you can — unless you are not on a teletgpe tha’t oes not have them — no

arrow kegs on kegboarcl above).

(theg are much slower as you have to take you right hand off the kegboarcl.)



to enter insert mode from command mode

1 —-- 1insert

a — append
A -- append at eol
I —-- insert at bol

O — start new line and enter insert mode



esc (escal:)e) to exit insert mode and return to
command mode.

. type esc to exit insert mode - . . . . . .




to substitute a single |etter From command mode

L
|

r — replace (overwrite) character under cursor
R — replaces (overwrites) characters until you
exit (esc)



cleleting text from command mode

L
|

Nx -- delete next N (N can be blank = 1 )
characters behind cursor
NX -- delete next N (N can be blank = 1 )
characters in front of cursor
Ndw -- delete next N (N can be blank 1 )words

Ndd -- delete next N (N can be blank 1 )lines



copy, Paste) rel:)cat from command mode

Nyy —-- copy (yank) N (N can be blank=1l) lines to
the “clipboard” (does not remove/erase them)
Nyw — copy (yank) N (N can be blank=1) words
p — paste from the clipboard after the cursor

. —— repeat last command



LHMAC)HFKJFCCk)FhDﬂ1CCNﬂﬂE3ﬂClWKMAC

control key

u -- undo last change
U -- undo all changes to the line
"R -- redo change



Search from command mode

return

/[word(s)] <CR>-- search for the next instance of
the word or words
Uses regular expressions for the pattern
matching.
n<CR> -- go to next instance of word or words



SCBFCh ancl FCP‘BCC From commancl mode

return

:s/[old]/[new]/[g] <CR> -- substitute old string
with new string; does only first instance on line
or add optional final “g” for globally on line.

Uses regular expressions for the pattern
matching.



SCBFCh ancl FCP‘BCC From commancl mode

return

:gs/[old]/[new]/[g]<CR> or :%s/[old]/[new]/[g]<CR>
— substitute old string with new string on every
line; does only first instance on each line or
add optional final “g” for globally on line.
Uses regular expressions for the pattern
matching.




SCBFCh ancl FCP‘BCC From commancl mode

return

:g/[key]/s/[0old]/[new]/[g]<CR> -- globally find
string “key”, substitute all old string with new
string (first instance per line unless have
optional “g” then all instances on line).
Uses regular expressions for the pattern
matching.



miscC

L
|

J - takes the line below the current line and aPPencls it to the
current line. (end up with one, longer line.)



saving and exiting vVim

:w[!] [filename] -- [optionally over] write to
file filename

:w — overwrites input file given on vi call,
remains 1in vi



saving and exiting vVim

:wg —-- overwrites input file given on vi call
and quits
Z2Z —-- overwrite and quit



saving and exiting vVim

e ——— quit (does not save). Stops you and you
get a message if you have changed anything -
E37: No write since last change (add ! to override)

:q! ——— force quit without saving (ignores any
changes)



vi and vim
Common ol:)tions

—R read onlg mode (also view in vim — alias for
vim -R)

-r {file} recovery mode using swap file atter
a crash




vVim

Has abilitg to do column ecliting




Review

When you want to search fora string of text and
replace it with another string of text, you can use
the sgntax

: [range]s/search/replace/[g][c][1].

Range can be -

n,mforlines ntom
n,$ for lines nto last (1, $ for whole file)
org,% for whole file

g-— global in the line, ¢ — contirmation, i — ignore
case.



Review

: [range]s/search/replace/[g][c][1].

The range, glo]:)al and confirm fields are oPtional
(given in brackets [1).

it 9oujus’t run
:s/search/replace/

it will search onl% the current line and matc:h/
replace onlg the irst occurrence O1C thc match.




Review

Ex with range speciﬁed, lus “%: at end is for
global (on line) replace (all matches on line, not

Jus’c first)

:8,10 s/search/replace/g

hcgou want to search an entire file, and replace all
matches, you can use % to indicate the whole file
as the range, and g{:or all matches on each line:

:%$s/search/replace/g



other useful features in vi/vim

:![unix command] -~ allows you to run

standard unix commands without exiting vim; very
useful with GMT

E‘xample

:!ls *.SAC



In command mode the “:” tells vi that we are cloing
a command from the ed/edit/sed command list.

hcgou look in the man pages for vi or vim, it will
remcer you to tl’]é man Pages 1Cor ecl For tl’lé
command clescriptions.



other useful features in vi/vim

:set hlsearch -- will hlghllght all instances of a
string when using /[word] to search

>aB -- indent the block/ looP defined ]33 {}

when cursor is located within the block in

question
:Sp  —- spli‘c the screen
WW  —- use to move from one sPli‘c screen to the

next; useful when writing subroutines within the
same file



other useful features in vi/vim

: set number Or :set nonumber -~ turn Iine
numbers on/oft

e X ~—~ juml:) to line number x examplc .1




There are whole books on vi and vim. We arcjust
scratching the surface.

Once you learn one of these, you tend to use
them instead of the GUI/“word” like editors.

From the author of “The best of vim tips” web
page “15 Years of Vi + / years of Vim and still
learning OS>Augll : | ast Upclate £
(Pm not quite sure it this is goocl or bad!)



Regular E:xPressions

Basics of the UNIX/Linux
En\/lronment




Regular E‘xpressions

1 you master regular exl:)ressions, searching for
text becomes casy.

Regular cxl:)ressions are accel:)tecl inl:)ut for grep,
sed, aw|<, Perl and other unix commands.

Much like leaming the she”s, it is all about syntax
& We’njus’t scratch the surface here.



Regular E‘xpressions

UnFortunatcjg RCgUIBF EXPF@SSEOHS usc some O]C

the wildcards (Verg) digerentlg than the shell.

Itis quite common for the same character to show
up multlfle times 1n an expression and mean

diftt

erent thiﬂgs in each instance!



Basic “regular expressions”

. Matches a single character

grepg P..D|samgps.dat
PELD |-33.143%8—=70.67493 CAP [5] 1993 1997 1998 1999 2002 CHILE OKRT
MOAT -54.9572 -66.79024 SCARP|CAPP|TDF| [4] 1998 2000 2007 ARGENTINA

But Probablg not what | was |ool<ing for (I was
most |i|<e|9 looking for the station PELD and
stations whose name starts with P and ends with
D, not the other combination — side effects — it

does exact|9 what you tell it).



Basic “regular exl:)ressions”

k7, Matches zero or more instances oF the
prececli Nng character
l [

grep AT1*0 samgps.dat

-31.00523 -68.49972 US|MATE|[CAPP [2] 1997 1999 ARGENTINA
-30.86703 -68.49559 US|MATE|[CAPP [4] 1997 1998 1999 2004
-30.89345 -68.42641 US|MATE[CAPP [5] 1997 191999 2000
-30.98976 -68.80327 US|/MATE[CAPP [5] 1997 1998 1999 2002
-30.84826 -68.94951 US|MATE[CAPP [5] 1997 1998 1999 2000
-30.87866 -68.68793 US[MATE[CAPP [5] 1997 1998 1999 2000
-30.34463 -68.60229 US|/MATE|[CAPP [4] 1997 1998 1999 2004
-30.24569 -68.46489 US|MATE[CAPP [4] 1997 1998 1999 2004
-30.27979 -68.53166 US|/MATE[CAPP [3] 1997 1999 2004 ARGE
-30.28933 -68.54643 US|/MATE[CAPP [4] 1997 1999 2000 2004

A
A
A
A
A
A
A
A
A




Basic “rc-:gular exPressions”

“%”. Matches zero or more instances of the
preceding character
] [ —

529:> grep 'AT1*0' samgps.dat

What were we looking for?

ATO.., AT10..,AT110..,AT1110..




Basic “regular exl:)ressions”

How do we look for angthing and e\/ergtlﬁing
(zero or more instances of any character}.

The regular expression “x? (the shell wildcard
from earlier that cloesjust that — in the shel)
does not do it — we just saw that it does zero or
more instances of the Prececling character.




Basic “regular expressions”

We have enougl’l information.

All we have to do is think UNIX.




Basic “regular exl:)ressions”
The «.” rel:)resents any character-.

The “*? js any number of rePetitions (including
none or zero) of the Prececling character.

. _—



Basic “regular exl:)ressions”
How about
(¢ . *3)
(dot, splat)

Ang character Plus Zero or more repetitions O]C
any character.

You can think of regular exl:)ressions as wildcards
on steroids (or LSD).



«

Basic “regular exprcssions”

.*”. Matches zero or more instances of

prececli ng character

Looking for lines s’trin%g/ with “YA” and “ARG” with
any number characters between

YAVI
HYAT
CCYA
LYAR
YANT
YAPE

YAVI
YAPE

-22.
-48.
.63037 -65.04788 US|CAP3 [2] 2003 2009 BOLIVIA OKRT
-18.
-37.
-29.

-21

-22.
=

grep YA samgps.dat
13792 -65.48923 US|CAP
73171 -75.33964 US|CAP

134395 -70.568644 CALT

POSGARO7 [1] 2006 ARGENTINA OKRT
GFZ | SCARP | TRANSFER | BOAT | SENH | PIF

CLSD [c] continuous (2005-) CHILE

363806 -73.657833 US|CAP|C2010|RAPID|OPEN [c] continuous
45242518 -56.91402597 POSGARO7 [1] 2006 ARGENTINA NORT

grep YA.*ARG samgps.

dat

13792 -65.48923 US|CAP|POSGARO7 [1] 2006 ARGENTINA OKRT
45242518 -56.91402597 POSGARO7 [1] 2006 ARGENTINA NORT

This is how you look for two stringscbut have toll T



So now we have two kinds of sPccial clﬁaracters,
or metacharacters.

Those that mean something sl:)ecial to the shell
(such as the “$” on a shell or environment variable
orthe “/” in a Path, or the *).

And those that are used to sPecth a Pattem N
Regular E‘xl:)ressions, such as the *.

S T P ST AT ST ST ST Sy Ay ST Sy Sy Sy Sy Sy Ay Sy Sy Sy

And will need a way to “turn og”, or escape, the
sPecial meaning in both cases.



\ : E:scaloes the Fo”owing mctacharacter. Te”s it
to use the Fo”owing metaclﬁaracter as a regular
character (i.e. look for a *, dorn’t use it to mean

ZCTIO OF Mmore OCCUFT’CHCCS) "

% grep '\*' suma.stations | head —n2
*AGD +11.529000 +042.824000
AIS -37.797000 +077.569000

[ ] : Matches members of the sets/ ranges within
the braC‘(CtS (set [abclmn] any single match of a,b,c.|.mn. range [a-c] any

single match of letters in range ofatoc,ie. ab,c)

% grep '[DB]EQ' SUMA.NEW.loc

3478 2005 7 4 16 7 35.23 10.301 93.576 29.9 4.9 0.0 ehb
DEQ Md

3480 2005 7 5 1 52 4.16 1.822 97.068 30.0 6.2 6.8 ol
BEQ Md
3481 2005 7 5 7 57 27.19 2.244 94.978 15.7 5.1 a8t

DEQ Md



: RePrcsents the l:)eginning of aline

534:> cat samgps.dat

PELD -33.
COGO -31.
MORA -30.
MOR2 -30.
TOFO -29.
SILA -29.
HUAS -28.
PSTO -28.
GRDA -27
CALD -27.
PNAZ -26.

PELD
PSTO
PNAZ
PPST

AG

14318 -70.
15343 -70.
20823 -70.
20823 -70.
45939 -71.
24037 -70.
47848 -71.
17157 -69.
.71571 -69.

67493
97526
78971
78971
23842
74956
22235
79377
55836

CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP
CAP

-33.14318 -70.67493 CAP
-28.17157 -69.79377 CAP
-26.14822 -70.65368 CAP
-20.97508 -68.83487 CAP

1993
1993
1993

[5]
[3]
[3]
[?]
[4]
[3]
[3]
[3]
[2]

1993
1993
1993
1993
1993

1997 1998
1996 2002
1996 2002

CHILE OKRT

1996 2001
1996 2002
1996 2002
1996 2002

1999 2002 CHILE
CHILE OKRT
CHILE OKRT

2002 CHILE
CHILE OKRT
CHILE OKRT
CHILE OKRT

1996 CHILE OKRT
0827 -70.86208 CAP [5] 1993 1996 1999 2001 2002 CHILE
14822 -70.65368 CAP [3] 1993 1996 2001 CHILE OKRT

532:> grep "P samgps.dat

[5] 1993 1997 1998 1999 2002
[3] 1993 1996 2002 CHILE OKRT
[3] 1993 1996 2001 CHILE OKRT
[3] 1993 1996 2001 CHILE OKRT
-19.6023 -70.21962 CAP [3] 1993 1996 2001 CHILE OKRT




S . Re[:)resents the end of the line

file example IND.pha
# 1918 9 22 9 54 49.29

CoC 274.71 1 P
MAN 346.71 1 P
ZKW 450.71 1 P
# 1926 6 28 3 23 26.82
CoC 303.18 1 P

sgrep ‘P_*$’' IND.pha

COC 274.71 1 P
MAN 346.71 1 P
or

tgrep —c ‘P_*$’ IND.pha
831857

-1.698

-0.128

98.298 15.0 0.0 0 O

101.514 15.0 0.0 0 O

| head —n2

the —c flag counts matches




UNIX think Practice.

What rePresents an eml:)tg line?




Basic “regu|ar exPressions”

We now have all the E:eces we ust have to Put
them togc—:t er in UNIX think.

An9 gucsses‘?

_



What represents an emptg line?
"$

A “beginning of line” (boD), followed bg an “end

of line”.

(this does not get lines that “Jook emptg” to us,

but not CUINIX, because theg contain on}-g SFaCCS
or tabs. This is what makes it such un!)



Non—-l:)rintable characters

Here the €scape means use the 1(0‘

character for a sl:)ecial character (5
tab, butitis a “character” to

The followi r;{g syntax works with

owing regular
ou can’t see a
UNIX).

a range O‘F

commands an programs that recognize regular
expressions (sed, awk, Perl, Print{ etc)

\t :foratab character
\r :for carriage return
\n : for line feed or new line.
\s :for awhite space



ASC] table

Dec _HxOct Char Dec Hx Oct Html Chr [Dec Hx Oct Html Chr| Dec Hx Oct Html Chr
0 0 000 NUL (null) 32 20 040 &«#32; Space| 64 40 100 &«#64; (3 96 60 140 &#96;
1l 1 001 50H (start of heading) 33 21 041 &#33; ! 65 41 101 &#65; A 97 61 141 &«#97; a
2 2 002 5TX (start of text) 34 22 042 &«#34:; " 66 42 102 «#66; E 98 62 142 &«#98; Db
3 3 003 ETX (end of text) 35 23 043 &«#35; # 67 43 103 «#67; C 99 63 143 &«#99; C
4 4 004 EOT (end of transmission) 36 24 044 &«#36; § 65 44 104 «#68; D |100 64 144 &#100; d
5 5 005 ENQ (encquiry) 37 25 045 &«#37; % 69 45 105 «#69; E |101 65 145 &«#l01; &
6 6 006 ACKE (acknowledge) 38 26 046 &#38; « 70 46 106 «#70; F |102 66 146 &#l02; €
7 7 007 BEL (bell) 39 27 047 &#39; ' 71 47 107 &«#71; G (103 67 147 &#103; o
& © 010 ES (backspace) 40 28 050 &«#40; | 72 48 110 &«#72; H (104 68 150 &#104; h
9 9 011 TAE (horizontal tab) 41 29 051 &«#4l; ) 73 49 111 &«#73; I |105 69 151 &#105; 1
10 A 012 LF (NL line feed, new line)| 42 2ZA 052 &#42; * 74 44 112 «#74; 7 |106 6A 152 &#106; ]
11 B 013 VT (wertical tab) 43 2B 053 &#43; + 75 4B 113 &«#75; K (107 6B 153 &#107; k
12 C 014 FF (NP form feed, new page)| 44 2C 054 &«#44; , 76 4C 114 «#76; L |108 6C 154 &#108; 1
13 D 015 CR (carriage return) 45 2D 055 &#45; - 77 4D 115 &«#77; M 109 6D 155 &«#109; n
l4 E 016 50 (shift out) 46 ZE 056 &«#46; . 78 4E 116 &#73; N (110 6E 156 &#11l0; n
15 F 017 5I (shift in) 47 2F 057 &«#47; / 79 4F 117 «#79; 0 (111 6F 157 &#1lll; o
16 10 020 DLE (data link escape) 43 30 060 &#43; 0 80 50 120 «#380; P (112 70 160 &#llz2; p
17 11 021 DC1l (device control 1) 49 31 061 &#49; 1 81 51 121 &«#81; 0 |113 71 161 &#113; O
18 12 022 DCZ (dewvice control 2) 50 32 062 &#50; 2 82 52 122 &«#82; R |114 72 162 &#ll4: ¢
19 13 023 DC3 (device control 3) 51 33 063 &#51; 5 83 53 123 «#83; 5 |115 73 163 &#ll5; =
20 14 024 DC4 (device control 4) 52 34 064 &«#52; 4 84 54 124 «#34; T (116 74 164 &#ll6; T
21 15 025 NAK (negative acknowledge) 53 35 065 &#53: 5 85 55 125 &«#85; U (117 75 165 &#1ll17; u
22 16 026 5YN (synchronous idle) 54 36 066 &#54; 6 86 56 126 &#86; V (118 76 166 &#ll5; v
23 17 027 ETE (end of trans. block) 55 37 067 &#55; 7 87 57 127 «#87; W |119 77 167 &#l19; w
24 18 030 CAN (cancel) 56 38 070 &«#56; © 88 58 130 &«#83,; X (120 78 170 &#120; X
25 19 031 EM  (end of medium) 57 39 071 &#57; 9 89 59 131 &«#89; ¥ (121 79 171 &«#l2l; ¥
26 1A 032 SUE (substitute) 58 34 072 &#58; : 90 5S4 132 «#90; Z (122 74 172 &«#l22; z
27 1B 033 ESC (escape) 59 3B 073 &«#59; ; 91 5B 133 &«#91; [ |123 7B 173 &#123; {
28 1C 034 F5 (file separator) 60 3C 074 &«#60; < 92 S5C 134 &«#92; Y [124 7C 174 &«#l124;
29 1D 035 G5 (group separator) 61 3D 075 &«#6l; = 93 5D 135 &«#93; ] (125 7D 175 &#l25;
30 1E 036 RS (record separator) 62 3E 076 &#62; > 94 SE 136 «#94; * |126 7E 176 &#l26; ~
31 1F 037 U5 (unit separator) 63 3F 077 &#63; ? 95 S5F 137 &«#95;  |127 7F 177 &«#127; DEL

&




line 1

line 4

0000000

0000020

0000021

1

\n

What is actua”g inaftle

cat play

od -hc play
696¢C 656e 3120 0ala 0a20 696¢C
i n e 1 \n \n \n 1 i n
000a

656e
e

3420
4

The cat output shows us the file as characters.
The second outl:)ut (ocﬂ = octal dump) shows us
the hexadecimal (]’:, top line) and character (G

bottom line) elements of the file.



What is actua”g in a file

cat play
line 1
line 4
od -hc play
0000000 696¢C 656e 3120 0ala 0a20 696¢C 656e 3420
1 i n e 1 \n \n \n 1 i n e 4
0000020 000a
\n
0000021

You can find the ascii values for the letters Ga,
i=69,etc.), and the non- rinting characters (\n=new
line) IN the ASCIl table.

The numbers on the left count the bgtes (in base 8
50 0000020=16 in base 10. There are 17 bytes in the file)



What is ac’cua”g in a file

-bash 628 geolfigs # cat play

line 1

line 4

-bash 629 geolfigs # od -hc play

0000000 696¢C 656e 3120 0ala 0a20 696¢C 656e 3420
1 i n e 1 \n \n \n 1 i n e 4

0000020 000a
\n

0000021

-bash 630 geolfigs #

Notice that the line seParator isjust a new line
(\n).
The » S In the Regular ex[:)ression matches the
| Pair \n\n in the file. |




What is actua”g in a file

cat play
line 1
line 4
od -hc play
0000000 696¢C 656e 3120 0ala 0a20 696¢C 656e 3420
1 i n e 1 \n \n \n 1 i n e 4
0000020 000a

\n
0000021

Notice that while lines 2 and b, look the same to us
(blank lines) , tlﬁeg are actua”g different to the
coml:)uter. Line 21s rea”g blank (0a0a=\n\n), while

line b, has a space (0a 0a20=\n \n).
(the hex clisl:)lag 696¢ is “backwards” to the order of the

characters 1 i , see me if you want more info.)



To match regular expressions
/ regular exl:)resssion here /

The stuff inside the /s the field you are trging to
match or rel:)lace.

Don’t alwags need the /. Usua lg obvious when
you need them (einot for grep, but yes when
sy stituting).




To match a word

/ word / isa good attempt at a match a word
(worcls are delimited }39 leacling and Fo”owing
spacc) , but does not get the word when followed
bg Punc’tuation for examl:)le (“word.”).

\<word\> the characters \< match the start
of a word, while \> match the end of a word

(]ﬁavc to escape the < and > and don’t need
the /’ anymore)

now matches the word “word”.



Sag you want to find a string and aPPend
something to it.

Tr9 this.

s/run/&s/

will match run and Produce runs.

| The & rePresents the match. I



Sag you want to find a s’tring and aPPcncl
something to it.

Try this.
\1 is first match, \ 2 is second.
So this will also do it
:3s/\(run\)/\1s/

You need the (), which needs to be escapecl, \,
(else it will look for (run), not run)



The\( . . . \) delimiters are used to inform
the editor that the text that matches the regular
exl:)ression inside the Parentheses s to f:?e
remembered for later use (inthe \ 1).



Now we can attempt to unclerstand these
sed 's/[" 1*/(&)/' < old > new

sed 's/[” 1[" 1*/(&)/g' < old > new
sed 's/"\([":]1*\):[":]1:/\1::/"' </etc/passwd >/etc/password.new

count the number of lines in the three files f1 £2
£3 that don't begjn with a "#.”

sed 's/"#.*//' f1 f2 £3 | grep -v '"$' | wc -1



Now we can attempt to unclcrstand these

sed 's/[" 1*/(&)/' < old > new

We need to see a few more definitions of regular
exPrcssion elements

[ ] defines a “class” of characters



What are character classes?

A character ciass matciwes a singic—: ciwaracter out
of all the Possibilities otfered bg the character
class. Inside a character class, ditferent rules

appig.
The rules in this section are onig valid inside
character ciasses.

The rules outside this section are not valid in

character ciasses, excePt for a few character

escapes that are indicated with "can be used
inside character classes".

(see the reguiar~expressions.inio web site link on the class web site)



Now we can attempt to unclcrstand these

sed 's/[" 1*/(&)/' < old > new

Inside a class definition the immecliatelg after
the [ means negation of the class (outsiclc a class
definition it means the begirming of a Iine)

It is followed bg a space [ A

S50 this matches any single clﬂaracter not Cqual to
a space.



Now we can attempt to unclerstancl tl*wese

sed 's/[" 1*/(&)/' < old > new

Continuing on we are |ool<ing for a non-space
characterj the [™ 1], repeated ZEro or more
times, the *.

So that is what we are |oo‘<ing for?

The first s‘criﬂg of non-spaces.



Now we can attempt to understand these

sed 's/[" 1*/(&)/' < old > new

When we find it, we will rel:)lace the first
occurrence of it with the stri ng rePresentecl bg
the (&) which is an open paren, followed bg
whatever we found (inclicatccl bg the aml:)ersancl)
followed bg a closed paren.



Now we can attempt to unclcrstand these

sed 's/[" 1*/(&)/' < old > new

Notice that the parens here are taken as regular
characters (no \)
~ Whg, since parens are metacharacters?

Answer — parens are metacharacters in the match
definition, so i I'm looking for parens | have to

In the output ’'m
for angtlﬁing so t
l’mjust s

escape them.
not using search metacharacters
ey don’t have a special meaniﬂg,

DCCi{ljiﬂg what to output.



You can Wor|< on the others
sed 's/[" 1*/(&)/' < old > new

sed 's/[” 1[" 1*/(&)/g' < old > new
sed 's/"\([":]1*\):[":]1:/\1::/"' </etc/passwd >/etc/password.new

count the number of lines in the three files f1 £2
£3 that don't begin with a 7#”

sed 's/"#.*//' f1 f2 £3 | grep -v '"$' | wc -1



Regular exPressions are like mathematics where

eac%\ sgmbol IS absolutelg essential and means a

very spechcic thing and you better understand all
the ramitications and details.

It is not like literature where ﬂou can ranclom(lﬂxj
throw out 5% of the letters and still understand it



Compress multiple occurrences of blank lines into a single blank line
v/ o/, /=]
Use :helpgrep '\/,\/' *.txt for an explanation.

I'll break down this incredible collapse-multiple-blank-lines command for everyone, now that I finally figured out how it works.
First, however, I'll rewrite it this way to illustrate that some of those slashes have totally different meaning than others:

tv_._,/./-1join

Note that to delimit expressions like these, just about any symbol can be used in place of the typical slashes... in this case, I used underscores.
What we have is an inverse search (:v, same as :g!) for a dot ('.') which means anything except a newline. So this will match empty lines and
proceed to execute [command] on each of them.

:V_._[command]

The remaining [command] is this, which is a fancy join command, abbreviated earlier as just 'Jj'.

,/./-1join

The comma tells it to work with a range of lines:

thelp :,

With nothing before the comma, the range begins at the cursor, which is where that first blank line was. The end of the range is specified by a
search, which to my knowledge actually does require slashes. The slash and dot mean to search for anything (again), which matches the nearest non-
empty line and offsets by {offset} lines.

/./{offset}

The {offset} here is -1, meaning one line above. In the original command we just saw a minus sign, to which vim assumes a count of 1 by default, so
it did the same thing as how I've rewritten it, but simply with one character fewer to type.

/./-1

There is a caveat about join that makes this trick possible. If you specify a range of only one line to "join", it will do nothing. For example,
this command tells vim to join into one line all lines from 5 to 5, which does nothing:

:5,5join

In this case, any time you have more than one empty line (the case of interest), the join will see a range greater than one and join them together.
For all single empty lines, join will leave it alone.

There's no good way use a delete command with :v/./ because you have to delete one line for every empty line you find. Join turned out to be the

answer.

his command only merges truly "empty" lines... if any lines contain spaces and/or tabs, they will not be collapsed. To make sure you kill thos
try this: >




The trick with Regular Expressions is to be able
to generate them, notjust understand them when

Provicied.

Generating them is usually an iterative process
(sort of iﬂi Passing the?aw “to see what is in
it” [Pelosi], you have to execute the command
and see what it does. Then “fix” it, try again, etc.
Most normal People can’t write these things 100%
the first go.)



