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PL/Lua

https://github.com/pllua/pllua



O00 MHe

Desktop/Database developer (Qt/C++) + CYB[] + javascript(embedding and
extending), python...

HeaBmknmocTtb

MeaouuunHa

CpegnHero pasmepa npoektbl (4o 500 nonb3oBaTtenen)
CYBA: Oracle, Firebird... Postgresq|

Hack and develop pllua



MoTuBauus



[Tpobnembl (Unn He nNpobnembl BOBCe?)

Kon pasmasbiBaeTcs no cxemam (private/public)
HeTpuBnanbHasa o6paboTka CTPYKTYPUPOBAHHbIX AAHHbIX

HeBO3MOXHO MCNOMb30BaTb CTOPOHHNE BubnunoTeku/dyHkumn B B] He aopaboTaB MX HAaNUIbHUKOM
nnbo MHTerpmpysa B cBoK cuctemy (cosgaHue C bnbnuotek/obepTok ans pernctpauum B b/,
BO3MOXXHOCTb COBMaAeHNsA curHatyp doykumMin Nnpyn MMnopTe Kkoaa)

CkopocTb pa3paboTkm (CyObeKTUBHO)

MopaynbHas pa3paboTka, require ?



Migrations/generate sql
' OybnunpoBaHune yHKLMOHanNa
KMNEHT
, cepBep cyb[l
el

se V€

® e
chakra shim?




Lua from Portuguese: lua ['lu.(w)e] meaning moon

MosiBunca B 1993, yHnsepcutet Puo-ge->Xanenpo (bpasnnus)

AsTop: Pobepty Nepysanumckn, Bangemap Cenuw, Jlynw 3Hpuke
an durenpeny

MynbTunapagurmasnbHbin: npoueaypHbiv, YHKUNOHASbHbIN,
0O BbEKTHO-OPNEHTUPOBAHHBLIN (MPOTOTUMHBLIN), BCTPpanBaeMbIi

Tun ucnonHeHns: nHTepnpetTnpyemoln, JIT-komnunmupyembin
Cucrtema TUNoB: OMHaMUYecKasl, CTporasi, «yTuHas»

Peanunsauyunsa: ANSI C

www.lua.org



Lua in 15 Minutes

http://tylerneylon.com/a/learn-lua/



gl i A5
a £ 8, @
Lua Kak BcTpanBaembin a3blK: lua.c AEE Slie
. P U3 ginclude <lauxlib.h>
#include <lualib.h>
int main(void)

Stand-Alone Interpreter {
const char * source = “print(‘hello’)”
Lua library lua_State *L = lua_open();

luaL_openlibs(L);

ua S lualL_loadbuffer(L, source...)
ua_State - MoXHO ncnonb3oBaTb lua_pcall(L, 0, 0, 0)

“HeorpaHM4YeHHO” B OIHOM Unun
HECKOJIbKMX NMOTOKaX.
Henotokobe3onaceH. )

return O;



export.c

Lua kak paclmpsaembln A3bIK #include <lua.h>

#include <lauxlib.h>

#include <lualib.h>

LUALIB_API int luaopen_external_lib(lua_State *L)

{

Stand-Alone Int t

Lua library }

local lib = require ‘external_lib’

*

externa_lib




’ -- mymodule.lua
Lua == “ ' local M = {} -- public interface

Lua KaK paclumMpsiembli sisbik ~ —~ Private
local x = 1

local function baz() print 'test' end

local m = require ‘mymodule’

function M.foo() print("foo", x) end

Stand-Alone Interpreter function M.bar()

. M.foo()
Lua library baz()
« print "bar"
end

return M

LUA



Lua remote debugger
$ luarocks install mobdebug (package managers: luarocks.org, luadist.org)
ZeroBrane Studio->Start Debugger Server

local mobdebug = require('mobdebug')
mobdebug.start()

print('Start')

local foo =0



PL/Lua

Stand-Alone Interpreter 4

Lua library PG library

externa_lib Vh
LUA




client server r

C++ core Stand-Alone Interpreter PL/Lua
Lua library PG library

externa lib




Lua Bepcun



Lua & lua library

10 il 1 2.1 22 24 25 30 3.1 3.2 40 5.0 5.1 5.2 5.3
| | | | | | ]

I 1993] 1994] 1995] 1996| 1997] 1998 | 1999 | 2000] 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | |

Lua 5.1 - Bytecode and Virtual Machine
Luajit - Lua 5.1 API+ABI, Tracing just-in-time compilation, FFI (luajit.org)

Terra - Terra is a simple, statically-typed, compiled language with manual memory
management. But unlike C, it is designed from the beginning to interoperate with
Lua. Terra functions are first-class Lua values created using the terra keyword.
(LLVM backend terralang.org )



Install PL/Lua

naket postgresql-9.X-pllua version 1.0 (noyemy Alpha?)
(c) 2008 Luis Carvalho

github.com/pllua/pllua dev version

PG_CONFIG ?= pg_config
LUA INCDIR ?= /usr/include/lua5.1
LUALIB ?= -L/usr/local/lib -llua5.1

$ make clean && make && sudo make install && make installcheck
$ psql -c "CREATE EXTENSION pllua" mydb

read access to users pllua.init



PL/Lua 4To BHYTpMH

lua_State *LuaVM[2] = {NULL, NULL);
Datum PG_init(PG_FUNCTION_ARGS) {

trusted pllua untrusted plluau

lua_State *L = luaL_newstate(); lua_State *L = luaL_newstate();

{LUA TABLIBNAME, luaopen_table},
{LUA_STRLIBNAME, luaopen_string}, luaL_openlibs(L);
load all from pllua.init,

return L; return L;



PL/Lua create function

Datum pllua_validator

CREATE FUNCTION func(args) (PG_FUNCTION_ARGS)
RETURNS rettype AS $% /

-- Lua function body *
$$ LANGUAGE [pllua | plluau];

local U, func
func = function(_argnames )
-- Lua function body

LUA REGISTRYINDEX -> end
oid -> return func

function_info -> /
func
lua exec




PL/Lua execute function

SELECT func(args)

—

Datum pllua_call_handler
(PG_FUNCTION_ARGS)

—

<4

LUA REGISTRYINDEX ->
oid ->

(check/reload)function_info ->

func

args>foreach luaP_pushdatum(Datum, Oid)
exec func
result>Datum luaP_todatum




PL/Lua npumep doyHKLMN

CREATE FUNCTION counter()
RETURNS int AS $%
while true do
U= _U+1
coroutine.yield(_U)
end
end
do
U=0
counter = coroutine.wrap(counter)
$$ LANGUAGE pllua;

CREATE FUNCTION counter()
RETURNS int AS $5

U= U+1
return U
end
do
U=0

$$ LANGUAGE pllua:




PL/Lua npumep dpyHKLUNK

CREATE FUNCTION counter()
RETURNS int AS $%

U= _U+1
return _U
end
do
U=0

$$ LANGUAGE pllua:

local _U, counter
counter = function()

U= _U+1

return U
end
do

U=0
end

return counter

_U={ saved plan = server.prepare(cmd, {...}):save() }




PL/Lua shared values

CREATE FUNCTION getvalue() CREATE FUNCTION setvalue(v integer)
RETURNS integer AS $$ RETURNS void AS $$
if shared.value == nil then if shared.value == nil then
setshared("value", 0) setshared("value", v)
end else
return value value = v
$$ LANGUAGE pllua; end
$3 LANGUAGE pllua;

setshared aktyanbHo anga trusted Bepcuun, T.K. co3gaHue HoBbIX He local
nepemMeHHbIX HeocTyrnHO. CTPoKK, kak pesyrnbTaTt Select OyayT oTOpoLleHbl npu
3aBepLleHn PYHUNN\TpaH3aKLum




PL/Lua npumep pyHKUNU - MHOTOCTPOYHbLIN pe3ynbTaT
nnun Set-returning functions (SRFs)

CREATE FUNCTION nrows(n int4)
RETURNS setof int AS $$
fori=1,ndo

coroutine.yield(i)
end
$$ LANGUAGE pllua;




PL/Lua noggepxka TUnos



PL/Lua noggep>ka Tunos

PostgreSQL type Lua type
bool boolean
float4, float8, int2, int4 number
text, char, varchar string
Base, domain userdata
Arrays, composite table

onepauun Hag CTpokamMm MoryTb notpeboBaTb AONONHUTENIBHON BMBNMOTEKN
anga pabotel ¢ UTF-8 (konnpoBaHue noagCcTpOoK, BblYMCNEHNE OANNHBI...)



PL/Lua & composite type

CREATE TYPE person AS (name text, surname text);

CREATE FUNCTION smith () RETURNS person AS $$
return {name="John", surname = "Smith"}
$$ LANGUAGE pllua;

SELECT surname, name FROM smith ()



PL/Lua & array type
CREATE FUNCTION array_test (list text[]) CREATE FUNCTION array_test (list text[])

RETURNS text[] AS $$ RETURNS text[] AS $$

list[7] = 'check list[-2] = 'check

return list return list

$$ LANGUAGE pllua; $$ LANGUAGE pllua;

select array_test(ARRAY['q','w','e']) select array_test(ARRAY['q','w','e'])

{q,w,e,NULL,NULL,NULL,check} [-2:3]={check,NULL,NULL,q,w,e}



PL/Lua “Henogaep>xmBaemble TUMbI”

create extension hstore with schema dft;

select 'foo=>x, bar=>qwerty, zzz=>yyy"..dt.hstore

do $$

local value = fromstring('dt.hstore’, 'foo=>x, bar=>qwerty, zzz=>yyy")
local del = pgfunc('dt.delete(dt.hstore,text)’)

print (value)

value = del(value, 'bar')

print(value)

$$ language pllua

INFO: llbar"=>"qwerty"’ "fOO"=>"X", ||ZZZ"=>"yyy"
INFO: "fOO"=>"X", IIZZZII=>IIynyI



Lua Error Handling and
Exceptions

foo ()
unexpected_condition error() end

print(afi]) -- potential error: "a' may not be a table

Then, you call foo with pcall:
pcall(foo)
-- no errors while running “foo'

-- “foo' raised an error: take appropriate actions

status, err = pcall( () error({code=121})
print(err.code) --> 121

pllua dev

PostgreSQL
Subtransactions

plan = server.prepare([[
UPDATE accounts
SET balance = balance + $2
WHERE account_name = $1
returning account_name
11, {"text","int4"})
moneyTransfer = (from, to, amount)
X
x = plan:execute{from, (-1)*amount}
assert(x, 'error transfer from '..from)
X = plan:execute{to, amount}
assert(x, 'error transfer to '..to)
true

status, info = pcall( moneyTransfer , 'mary', 'joe', 30)

print(status, info)



pllua dev

PostgreSQL Error Handling and Exceptions

do $$
error({message="error message", hint="error hint", detail="error detail"})
$$language pllua;

ERROR: error message
DETAIL: error detail
HINT: error hint
CONTEXT:
stack traceback(trusted):
[C]: in function 'error’
[string "anonymous"]:2: in main chunk

+ info, warning, log



PL/Lua stack traceback

create or replace function a() returns void as $$
server.execute('select b()')
$$ language pllua

create or replace function b() returns void as $$
server.execute('select c()")
$$ language plluau

create or replace function c¢() returns void as $$
server.execute('select d()')
$$ language pllua

create or replace function d() returns void as $$
error('Custom exception')
$$ language plluau

pllua dev

ERROR: Custom exception
CONTEXT:
stack traceback(untrusted):
[C]: in function 'error’
[string "d"]:2: in function <[string "d"]:1>
[C]: in function 'execute’
[string "b"]:2: in function <[string "b"]:1>
SQL statement "select d()"
SQL statement "select c¢()"
SQL statement "select b()"
stack traceback(trusted):
[C]: in function 'execute'
[string "c"]:2: in function <[string "c"]:1>
[C]: in function 'execute’
[string "a"]:2: in function <[string "a"]:1>
SQL statement "select c()"
SQL statement "select b()"
SQL statement "select b()"



CREATE OR REPLACE FUNCTION mymodule(internal)
PL/Lua & mOdU|eS RETURNS internal AS
$BODY$S
local m = require ‘'mymodule’ local M = {} -- public interface
-- private
local x = 1
local function baz() print 'test' end
function M.foo() print("foo", x) end

/usr/local/share/lua/5.1...

Npes n3 plv8 -> find_function e [LEE

M.foo()
baz()
do $% print "bar"
d
local m = pgfunc "mymodule(internal)" =
m.bar() return M

$$ language pllua; $BODY$ LANGUAGE pllua;



PL/Lua & gocTtyn K gaHHbIM (3anpochl)

Cnwucok 3anucen:
list = server.execute(“SELECT/UPDATE ...)

NTepaTtop:
for row in server.rows(cmd) do
row.column ...
end

[naH:
plan = server.prepare(cmd...); plan:execute(...); plan:rows(...)

Kypcop:
cursor = plan:getcursor(args...) ; cursor:fetch(...); cursor:move(...)



PL/Lua & trigger value

trigger = {
["old"] = "tuple: 0xd084d8",
['name"] = "trigger_name",
["when"] = "after",
["operation"] = "update”,
["level"] = "row",
["row"] = "tuple: 0xd244f8",
["relation"] = {
['namespace”] = "public”,
["attributes"] = {
["test _column"] =0,

}1
["name"] = "table_name",
["oid"] = 59059



Cnacunbo 3a BHMMaHue



