Advanced Vim
Syntax
Programming
and
Scripting

Topics

Programming the Syntax Engine
Creating keyboard macros

Using the :map command

Basic Functions

Creating a simple function

Connecting the editor and the function

Combining syntax coloring and function
definitions.

Announcement

Managements requests that all the
Emacs chauvinist in the audience
refrain from arguing with the Vim
chauvinist on stage concerning which
editor is better.

Such arguments are generally
considered intellectual combat between
two unarmed opponents

Topics

Perl Programming
Advanced Features



The Instructor Cheat Sheets

Steve Oualline You should all have a copy of the cheat
_ _ sheets showing the scripts and examples
Author of “Vim (Vi Improved)” being discussed here.
Contributed tutorial text material to the These will be referenced throughout the
Vim project tutorial.
Website http://www.oualline.com
E-Mail: oualline@www.oualline.com Cheat sheets and slides can be
downloaded from:
hipAnwv.oualine.comvimiak

Cheat Sheet Time

We will be discussing

Dsyniaxd—Sampete
] wiiennastrange
Programming the erg.ece.
Syntax Engine 2SR - Sy

cdoingruestor'y’



Getting Started
Clear out the old syntax
Syniaxdear

Tell Vim if the language is case sensitive

Syniaxcaseignoe
yynaxcasemaich

Define Some Keywords

To define a keyword

syniaxkeyword LangWordiifthen
Defining a Highlight The
keyword to use keywords

Use a different highlight for system
functions.

syniax keyword Fundion print
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Highlight

To see the names of the various highlight
groups

honigt
To define your own

highight SrangeWord

\gquigoupe

\gubg=yelow

(Many more options available)
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Define elements that match a
regular expression

Define a match for an identifier
syniax metch identiier
\  [azA azAZ09

Now define an element that matches
numbers.

syniax match Number [09)
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Defining a region

Comments start with “comment”
End with “end-comment”

Vim syntax definition is:
syniaxregon Comment
\ Sat=omment
\ end=fendcomment

Highlighting TODO in comments
Define the region to be highlighted, but
only if “contained” in another element
gn  taxregonTodo\
\ sat5TODO/end=%
\ conianed
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Defining a string

The problem:
‘StingwihV'int’

The solution
Synaxregon Sing
\ dgats//endH’

\ oA ﬂ

Highlighting TODO in comments

Tell Vim that a comment can contain a
TODO:

synaxregonComment
\ satsomment

\ end=endcommeant/
\ conlans=Tado
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Defining a one line syntax
element

Normally matches span lines. But with the
“oneline” option they do not.

SynaxregonPreProc
\ sat="Y
\ enc=fonere

Continuation Lines

Define continuation line
synaxmaichLineConinue
\  An*oonaned

Since this can contain a newline it
continues the previous line.
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Continuation Lines

Revised PreProc — Notice contains clause.
SynaxregonPreProc
\ SatHend=4
\ ondne
\ ) neConi

Note: You must clear out the old PreProc
definition before using this:

Syniaxdear PreProc

Fixing the highlight the same

Highlight both syntax elements the same.
honightink
\ LneConinue PreProc

18

20



Extreme Syntax Coloring

Rainbow.vim — Syntax coloring to
highlight nested parenthesis.

Use the option matchgroup to indicate
the group ends match one highlight and

the body another.

Syntax Help

To get information about how to write a
syntax file use the command:

heb syniax

This file also describes the language
specific options. For example the C

specific options

c_gnu
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Autoloading Syntax Files

Local Syntax files go in

SVIVRUNTIVERriax<t>yim

Where <I> is the language name (as
defined by the filetype option)

Note: Filetype is controlled by the file:

SVIMRUNTIVEfigtypevim

C Specific Options

c_gnu

GNUgocspediciens
Cc_comment_strings
acommet

C_space_errors

traingwhie spaceand
spacesbeoea<Tar>
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Advanced Syntax Items

Any item which contains @ Spell will be
spell checked.

Any item which contains @NoSpell will
not be spell checked.
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Cheat Sheet Time

Follow along in

HapMM

27

Keyboard Macros and
Mapping

26

Keyboard Macro Example

The problem change lines like:
fooh

into
#hd.oe<ooh>

for lots of lines.
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Keyboard Macros

g{register}  Record commands into a
register

{commands} Execute commands
g End recording

@{register}  Execute keyboard macro

Keyboard Macro Example

After recording use the command

@a

to execute it.

To execute 5 times

5@a
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Keyboard Macro Example

ga — Start recording in register a

A -- GO to beginning of line

i#include < esc -- Insert #include

A> esc — Append > to the end of the line
| — go to the next line (Important)

g — Stop recording macro

30

Keyboard Macros

Advantages
Quick
Simpe
Disadvantages
Limied
Tempoay
Imnposshie o Eck (@mos)
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Mapping

Make a mapping out of the macro
mep<F11>"¥ndude
S<ESCA=ESCH
(one line)
<F11> -- Key name
Rest of the line is the macro
<|t> -- Less than (there is no <gt>)

Modes and Mapping

:cmap — Command line mode
:imap — Insert mode only

:Imap — Inputing a language dependent
argument for command mode or insert
mode.

‘map — Normal, visual, select, operator
pending.

There's more
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Making it Permanent

To automatically define this mapping
when Vim starts put it in the file

FHOVIEIMNTC
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Modes and Mapping

‘map! — Command line and insert
:nmap — Normal

:omap — Operator pending

:smap — Select

:vmap — Visual and select

:xmap — Visual
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Mapping and modes Adding it to the menu

How the different mappings work Adding it to the menu of gvim .
Normal mode menu40290
mep<F11>"¥indude &Toos&indude<Tal>F11

B<ESCA~ESCH <Fl11>
Insert mode (oreine)
Mep<F11><ESCY¥ndude

<T<ESCA>

37
Mapping Mapping

Menu

Top Level .
L Submenu Literal
Priority Menu Name (5 character)
menu40290 ;
&Toos&indude<Tal>F11
11>
(arelne) (arelne)

Keyboard
equivalent
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Finding Out What's in a Menu

List all menu items
menu

List the Tools menu
menuTods

List only our entry

menuTooksindude

Cheat Sheet

We're now going through the file:

41
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Vim Scripting Syntax

Variable Types

Variable names follow the usual rules
(case sensitive)

Assignment
ktioo="nelo’
edhofoo
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Prefixes denote name space

<none> -- |In a function, local. Outside a
function, global.

b: -- Buffer specific
w: -- Window Specific
t: -- Tab Specific

g: -- Global
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Other types of “variables”

&option — The value of an option. The local
version is checked first, the the global.

&l:option — Local version of the option.
&g:option — Global option

@register — Register

$ENV — Environment variable

a7

Prefixes denote name space

l: -- Local to a function

S: -- Local to a script

a: -- Function argument

v: -- System defined variable
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Variable Variable Names

If {} are used in a variable name, the
value of the variable inside the {}
becomes part of the name:

Etsam name="Sam’
e name="Jo¢"
Etwho="og”
edofwhaot name

48



“Include” Macro As a Function

fundion!indude)
: "Gattheaurartine

- Etine=geine(”)
. "Pute#indLdeintherightpace
- Etihe="4dce<tine'>"

. "Repecetelne
: calsetine("' line)
endundion

Get the line

Comments begin with “. Makes it hard to
comment a string assignment.

“.” Is the current line. Assign it to a local
variable (l:line)

"Getthecurertine
- Etine=geting()
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Defining the Function

Functions names must begin with a
capitol.

The force (!) operator allows us to
redefine an existing function.

funcion! induck)
-
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Add on the #include stuff

The dot (.) operator concatenates strings.
''Putthefinducen
“therightplace
Ethine=
\ "Hndude<'line/>"
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Replace the line with the new Calling the Function

one
Replace the line with the new one. To call the function, type:
Again “.” is the current line number. calindude)
"Repaceteline But that's too difficult, so let's map it:
:calsating('!' line) map<F11>cal Indude()<CR>
53 54
Initializing Vim's GUI Initializing Vim's GUI
We will be putting our macro in the top All top level menu commands are ignored
level menu. This must be done before after the GUI is built.
the menu is built. If you want it to load automatically put it
To run a script before the GUI is done: in:
ovm-U meaodefe FHOVE/ VT
WARNING: Do not put it in .vimrc, it won't
work
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Diversion: Initialization
Problems

Vim starts in Vi compatibility mode.
(Yuck)

In Vi mode <F11> is 5 characters, not a
function key.

Problem: -U skips .gvimrc
The file you specify with -U skips the
.gvimrc
Solution #1. Two -U
ovm-Umvim-U~/gumrc

57
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Initialization Solutions

Save the compatibility options, then set
them to the Vim defaults

Etsoo save=8go

S CPO&MM
... at the end restore them
Et&quo=sqn sae
uetsqo save
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Problem: -U skips .gvimrc

Solution #2. Source it at the end of your
file:

E&po=sqo sae

uetsqo save

SOUce~/gVNIC
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Running a script at GUI
initialization time

Also Vim builds the top level menus and
tool bars at initialization time after which

they can't be changed.

Running i-call.vim before the GUI is

completely built:

$ovm-Uicalvim

The Mode Problem

Normal Mode

Insert Mode

61
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Putting the command in the

menu
menu40220
\&Took&Indude<Tab>
\cahindudke)
\:calindude)

But there is a problem. The commands
disappear in some modes

Let's look at what :menu did

menuToosindude

—Menus—

290 &indudecalindude)
n calindude(<CR>
v calindude(<CR>
s cdindude(<CR>
0 calindude(<CR>
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Define a menu item for all

modes
anenu4029%
\&Tods&indude@)<Tab>
\cahinduok()
\:calindude)

What's happening

v <C-C>:call Include()<CR><C-\><C-G>

V — Visual mode

<C-C> -- Go to normal (one command)
:call Include() -- The command
<C-\><C-G> -- Back go previous mode
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Our menu looks different

amenuToosindude@)

—Menus—

296 &lndude@) Y calindude()
n calindude()<CR>

v <CCe Indude(KCR=<CA<CG>
s <CCAElIndude()<CR<CH<CG>
0 <CCindude(KCR<CA<CG>
i <CO>calindude(<CR>
¢ <CCAIndude()<CR<CH<CG>

Press ENTER ortype commandtoconinue

What's happening

I<C-C>cd Indude(<CR>

i — Insert mode

<C-O> -- Execute a single normal mode
code, then go into insert mode.

.call Include() -- The command
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Adding it to the popup menu

Add the call to the menu which pops up
when you press the right menu button.

anenulb
PopUp&indudecal
Inducke() .cal induok)

(one line)
WARNING: You must have enable the
popup

SetmousemodepopUp

Putting the command in the
toolbar

The menu “Toolbar” is the top level tool
bar.

You can include an icon specification in
the menu command as well as the normal
stuff.

indudeindudexpm 1.l
TooBarindude

calindude)

(one line)
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The new popup menu

Adding a tool tip to the toolbar
icon
Imenu TodBarindude
\Punte#nduceine
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Creating a top level menu

Creates a top level menu C-Tools with a
single item

amaeu0
\ &C-ToosiIndude<Tal>F11
\ ‘el indude()

The function to enable or
disable the C-Tools menu

Depending on file type (&ft) enable the
menu

fundion CVienuChedd)

: F(&="C)| &¢="0pp)

. menuenabe &C-Tods

 ee

. menudsabe &C-Toas

. endlf

endiundion

73
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Enabling and disabling the
menu

Enable

menuenabe &CG-Tooks

Disable

menudsabe &C-Tods
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Automatically Calling the
function

Automatically call the function when a
buffer is entered.

auioomd Buienier*
\ A OmenuChed)
Call it when the file type changes

auocmd HeType*
\ ‘caCVienuChedl()

76



Cheetsheet time

We've now moved on to:

Fandvim

Defining a command

:command! -- Define a user command
-nargs=0 — Number of arguments
-range — Can take a line range as input

Include — Name of the command (User
commands must start with upper case
letter)

:call.... -- Command to execute

<linel>, <line2> -- Start / Ending lines
for the command.

77
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Creating a new command

Defining a user command to do the
includes

command-rags=0
fangeindude
calindudeRange(
<Iel> <de?>)

(one line)

78

Definition of IncludeRange with
debugging code

fundion! iIndudeRangefiist ine, et ine)
: Etlar Ine=afis e

: whie(aur_Ine<abd Ine)

;. calsgpos(), O kour Ine,0,0)
: calindude()

"Debug siuff

edhotar e

reckaw

Seep5

. Elor e=tar ine+1

. endwhie

endiundion
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Starting off

Function takes two arguments, a first line
and a last line.

fncion! indudeRangeist. ine, bt Ine)

Define a variable to loop through the lines
. ktlar ne=afist e

Debug Stuff

Print the current line
Redraw the screen (show partial progress)

Sleep for 5 seconds (to make sure we can
see what happened)

"Debug Siuff

edotar e

redkaw

Seep5

81
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Move the Cursor to the given

line

Loop through each line

- whiear ne<akdt e)

Move the cursor ('.") to the given
[buffer, line, character, offset]

. calsepos(, O tar e,

Q

Call the Include() function

calindude()

Finishing up

. kettar ine=tar Ine+1
;. endnhie
endiuncion

Finishing Up

82

84



Defining a better command

command-rags=0
fange indude?
<tel><ne2>cd
Induoke)
(one line)

If a <range> is specified for :call, then
the function is called once for each line.

85

Improving the Include function

Checks local directories for the file
If local puts in #include “file.h”
Checks system directories

If found puts in #include <file.h>

87

Review: What we can do with
functions
1. Call them directly (:call)
2. Map them to a key (:map)
3. Put them in the menu (:amenu)
4. Put them in the toolbar (:amenu toolbar)

5. Put them in the popup menu (;amenu
popup)

6. Create a user command to call them
(:command)
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Cheat Cheat

Moving on we reach the cheat sheet

88



Improved Include function

First some definitions

Loop through the dirs

fortour_dringlocalindudes

. f(lereadsbietar dr'1'ine)

\

kettine=

“de\"linet”
cal sefine(” tine)
reun

o endf
: endior

Do the same thing for the system dirs
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Define the function

Some starting code to get the line
fundion! indude)

. "Gettheaurertine

. lettine=geting(")

Debugging the function

To start the debugger
Jebug calindude)

Debugging commands
ecdho—Display expresson
Sep—Snge Sep
next—Skpoverfundion

90
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Debugging the function

Setting a breakpoint
hrededdiunc<ine>
<undion>

Saving the output

To log the output
recklogix

To stop logging
TedrEND
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Debugging Commands

Running a command with the debug:

Jebug calindude)

Turning on the verbose chatter:
16vehosecalindLoe)

Setting the verbose level:

Setverbose=16

94

The Configuration Problem

We must configure the thing by setting
two global variables.

There is a Vim option called path. Why
can't we use that?
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Cheat Sheet

Almost done with include. Take a look at:

ipaihvim

Revised Function

Loop through each entry looking for the
file

fortour drintr It
(iereacboe(
tour di'/'tine))

97
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Revised Function

Turn the path option (&path) into a list of
directories.

Eldr b=
\ Soi&path,”)

Revised function

System directory?

if (maich(tour o,
\"lusinduce’)=0)

. kettine=
\'"thhdude<'line'>"

98
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Demonstration of
Fancy Include
Function

Cheat Sheet

The cheat sheet for this is

101
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GUI Version of the Include

This version asks you which type of
include (system, local) you want and does
the work accordingly.

Displaying a Dialog Box

Let's display a dialog box with three
choices:

. kettchoce=

confim(\Whetypeof#ndude
5"tine"?"

"&Syseminél ocalNo \&Change')

102
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The Dialog Box

Dealing with the result

- fldhoe=1)
. Etie="tde<ine'>"
- calselne("" tine)
ToEun

- e fchooe=2)

. ltine="¢noLck e
. colselne("" tine)

T Eun

: eleftchoce=3)

D Eun

: elef(tchoce=0)

: thow"WARNING: Youdosedthedialog!!
D ee

. throw'BERROR Thereisnodhoce
:endf

105

107

confirm() return values

1. System

2. Local

3. No Change

0. Dialog was closed manually

Demonstration
GUI Based #include
generator



Congradulations

#include 1s now
exhausted

Cheat Sheet

Our first java cheat sheets:
glvm
beanpva

109
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Java Editing Function

Define a function to make Java editing
easier

Automatically adds the “getter” for a java
program.

110

Java — Adding the getter

What we have

dasshean{
piveentvale:
)

112



What we want

dbssbean{
piaenvaLE

publcintgetvale(){
reum (vale),
}
)

1. Parsing the line

funcion! Getier)
 "Gethelnedeinnghevaiisbe
. ther ine=geine()

. Ettpo=subsiuie(var e,
VIWAWHWAHS L)

. Ettype=sUbsiLiefver e
WVAVAVAWHWAWAS L)

: Iethver =subsiuie(ver e,
VAV L )

113
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Algorithm

1. Parse the line under the cursor.
Determine the variable's name and type.

2. Search backward for “class”
3. Search forward for “{*

4. Finding matching “}”

5. Insert the getter code.

114

Notes on step 1.

Can you make the regular expressions a
little more complex?

A: Absolutely You should see my talk on
regular expressions.

What do they all mean?

A: Use the :match command in Vim to find
out. It highlights text matched by a
regular expression.
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Regular Expression Exploded

V — Make all the following characters
special except digits and letters

N _- Start of line

W —- Whitespace (\W) zero or more times
(*)

(W  -- Place matching item in \1. Word
characters (\w), one or more times (+)

117

A short demonstration of
‘match

119

Regular Expression Exploded

WA -- Whitespace (\W) one or more times
(+)
.*
(*)
$ -- End of line.

-- Any character (.) zero or more times

Sanity Checking

1({fprot=joubdic)

\&& (oot =jrvete)

\&& ([prat=

\ oeded)

: thow"BRROR: Unable
opasevaidelne”

endf

118
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2. Reverse search for “class” 3. Forward search for “{*

T(Search( T(Search(
\ dass,b)=0) £9=0
endf endf
121 122
4. Finding the matching “}” 5. Compute the function name

Substitute in l:var

O Everything (.*)
/0 Make next (first) character upper case
(\u) and then everything else the same

(&)
Simple wasn't it. - lethun name=

subsiue(ver,

X
"

123 \{&) 124



Computing the text to insert

Ettoeter=[" A,
*Getthe curentvabe o b,

*@reurs'har,

L

]

' publc"Hype!"get'tn neme!({,
reLn(hary;
oy

Demonstration

Live Demo of Getter Version 1

125
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Insert the text

ethwhere=Ine()
‘ethwhere=hnhere-1
:calappend(

\  where tgete)

But what about mean
programmers?
dassmean{
fFoommentwin
*dass'nit
*andYaswd
¥

126
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Cheat Sheet Time

We now go to the nasty bean and the
getter for it.

meangva

QMM

Function syniD

gnD( Ieodtans
line — Line number of the item
col — Column number of the item

trans — If set transparent items are
reduced to the base syntax

129
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Fixing the problem

We don't have to get clever because Vim
already is.

We just need to look for “class” which is
syntax colored as a Java keyword.

To find the name syntax item the cursor
IS sitting on:

edhosyniDatir( syniDY(
\Ine(;), (), 2),
\'name) 130

Function syniDattr

syniDai( o whet )
id — The syntax id number

what — What to get (‘name’ is the name of
the item.)
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Revised “class” search

whie(l)
 Fseach(cass b)=0)

.emif

: FlyniDet(

\ syniDine(’), 00, 2),

\  name)=javaClassDed)
: break

: endf

endwhie

Vim and Perl
Programming

133
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getter Limitations

Does not handle complex types such as:

pvaulMapioo;

Solution: Better regular expressions

Does not indent the function properly
Solution: Use Vim's :indent command.

First Lesson of Programming

Remember Vim has a filter command (!)
that let's you filter text through an
external program.

Use that and you don't have to mess
around with Vim programming

134
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Introducing the Players

tab.pom — Module containing one
function: make_tab.

Turns a series of lines into column aligned
lines.

tab.pl — Program that passes all it's input
through make_tab.

perl.vim — Interface module between Vim
and tab.pm.

137

First step: Vim and Perl

Perl is not compiled in by default

Always make sure you have the module
before defining a script

1! hes(per))

. throw'BERROR Ths
versonofVimhasnoPet
featue”

encf

139

Getting Started

The program tab.pl is a stand alone filter
that can be run from the command line.

We can use it (without special work) from
withing Vim by using the filter (!)
command.

Perl Related Commands

Putting Perl Code in Vim
Pel<<€OF

.peloode...

EOF

Filter a set of lines through perl

<tange>peido <command>

138
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Perl / Vim Interface

Output a message
VIM:Msy(HeloWorld),

Vim also supplies you with a set of
Window and Buffer objects with which to
play width:

my3nindow=3maincuwn;
my Gow, $ooumn)=
Bnindon=>Cursan)

pei<<EOF
#Redwokdonehere
requretsbpm;

sbth nesd)
my$sat=shi;
my$end=shif;
my$our buf=$manzcutf,

my @ines=

Sour bubE>Get$siart. $end);
@ines=make_tal(@ines)
Sour buE>Set$start, @ines);

141
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Getting help
For information about the Vim/Perl
interface:
heb e

142

Initial work

Bring in the other module
el <<EOF
#Redwokdonehere
requie tabpn;

Define a function with two arguments

subtab Ines$hy
my$siat=shif;
my$end=ghit;

144



Process the lines

Get the lines, push them through the
function, put them back in the buffer
my$our buf=$maincutou
my @ines=

$our buB>Getisiart $end),
@ines=meke_BH(@ires);
$our_bub>Seisiart, @ines),

Perl
Demonstration

145
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Now link the perl function to a
Vim command

command-nargs=0+ange Table
\ pertab Iney(
\ <Iel> <dne2>)

146

More Perl / Vim Interface

Global variables
Smaitouwin

The current window object.

$mainouuf

The current buffer object.
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Message Functions

Simple Message
VIM:Ms( Text)

Message with highlighting
VIM:MsY(

\ "femaik’"Comment)

Buffer and Window Information

Get a list of buffer
@bulist=VIM:Builers()
Get buffers for a specific file
@buf=
(VIM:Buiers(iie)
Get Window List

@WnE=VIMAWINOons)

149
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Option Related Functions

Set option
VIM:SeiOpion( opt)
Getting an option
my$opt=
VIMB/a(&ot);

Window Operations

Set height
$windows>SetHeghi(10)
Get cursor location (row, column)
(how, $oo)=

Bnindon=>Cursan)
Set cursor location
Bnindon=>CursorGrow, Sool)

Get the buffer for the window

Smybuf=Fouwn>Butier)

150
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Buffer Information

Get the buffer's name
$rame=Sufier>Name)

Get the buffer's number
$rumber=$bufier>Nurmbex()

Get the number of lines in the buffer

$ines=%oufier>Count)

Buffer Data

Deleting lines

$hufie>Dele@ne)
$huffier>Delete(
st $end)
Adding lines
$oufler>Append(
$rumber, $ie)
$oufler>Append(
$umber, @ine_aray)

153
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Buffer Data

Get a line or array of lines

$ne=oufier>Gethumbey)
@ines=$ulier>Ge{
@number_anay)

Setting a line or set of lines

Foufler>Sef

mﬂer>Sel($stat_mrber
@ire_aray)

Advanced Topics
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Dictionaries

Defining a dictionary variable
Etgdd={
‘key2’:\vae2'}

Getting a value

edoddfkey]

Setting a value

HCWK:.}B]:‘\HBS" 157

Plugins

Plugins are automatically loaded with Vim
starts

Local Plugins

~imipLgi/ fie  Mvm

Global Plugins
SVIMRUNTMIE UG e vm

159

Exceptions
1y
: “dosomething
Caich/ERROR/
: “Ixsomething
frely
: “Ashup
endy

Special Plugins

Syntax coloring files

SIVRUNTIVESyrtan!

Indentation functions

PVIMRUNTIMEAdEeY

by Mn
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Autoloading Functions Autloading

1.Define your functions

Please don't autoload 2.Put them in the file:
Unless you really ~vmeLiooecievm |
3. Call the function using the magic call:
reaIIy have to calietiCalViel)
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Improvements Yet to be made Getting Scripts
All scripts can be improved. Here are The Vim site (http://www.vim.org)
some things we didn't do in the scripts for contains a link to a script library.

this class. Lots of scripts of varying quality are

1. Use findfile() to locate the #include available
instead of going through the directory list
one at a time.

2. Use expand('<cword>") to get the word
under the cursor in our getter function.
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lrony

This class presented many many different
ways of automatically generating
#include lines.

What way does the author use?

ab#Hnduce

When #i is types in Vim, #include will be
inserted.
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Please Donate

ICCF Holland - helping
children in Uganda 167

Finally: Remember

Vim is
Charity-Ware
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