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PostgreSQL, 1ap trinh ca Frontend va Backend

m Frontend:
e Nhirng ngbdn ngtr truy cap dur li¢u tir bén ngoai
e (Cac scripts va nhtrng irng dung

e Libpq, Ecpg (C), Libpg++, Libpgxx (C++), Jdbc (Java), Odbc,
Perl, Python, Pgtclsh (Tcl/Tk), Php

e NET?
e Qt (C++)
= Backend:
e Nhirng ngdn nglt g1ip mo rong tinh nang cua server
e Pl/pgSQL, Pl/Perl, P1/Tcl, Pl/Python, C
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n Ngon ngir PL/pgSQL
Giao di¢n lap trinh C
Giao di¢n 1ap trinh C++

Gi6i thiéu vé& PL/pegSQL - Gwdinlpnis

m PL/pgSQL
e So sanh dugc vo1 PL/SQL cua Oracle
e HO tro dinh nghia: ham, triggers
e Pua cau triuc diéu khién dén véi ngon ngir SQL
e HO tro cho céc tinh toan phuc tap
e Sir dung dugc tat ca kiéu, phép toan, ham san c6 ctia PostgreSQL

e Nhom day 1énh SQL trong mot 161 go1 thu tuc s€ giam dugce chi
phi no1 ket client-server

e D¢ str dung, portable trén PostgreSQL



] Ng. on ngir {’L/p‘gsg )L
Ca1 dat ngon ngtr PL/pgSQL cho coso @ ¢
dit lidu -

ién

ién 1ap trinh C++
ién 1ap trinh JAVA
ién 1ap trinh PHP

o o o e

m Su dung createlang
e (Cai dat ngdn ngit PL/pgSQL cho co s¢ dir 11i€u test
e /usr/bin/createlang plpgsql test

= Su dung psql
e /usr/bin/psql test
test=# CREATE FUNCTION plpgsql call handler()
test-# RETURNS OPAQUE AS '/usr/lib/pgsql/plpgsql.so’
test-# LANGUAGE 'C';

test=# CREATE LANGUAGE 'plpgsql' HANDLER
plpgsql call handler

test-# LANCOMPILER 'PL/pgSQL";



Cau trac khoi ciia PL/pgSQL

| <<label>> ]

| DECLARE
declarations |

BEGIN
statements

END;

m Chu thich chuong trinh
e -- chu thich 1 dong
e /* chu thich 1 doan */

Ngon ngir PL/pgSOL
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CREATE FUNCTION somefunc()
RETURNS integer AS
DECLARE
quantity integer;
BEGIN
-- foo example
quantity := 50*50;
RETURN quantity;
END;
‘ LANGUAGE °‘plpgsql’;
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Khai bao trong PL/pgSQL L Ginodit punhrr

s Khai bdo bién
e Su dung tat ca cac kiéu dir liéu cua SQL
e name | CONSTANT | type [ NOT NULL |
| { DEFAULT | :=} expression |;

e Vidu:

quantity integer DEFAULT 32;

url varchar := 'http://mysite.com’;

user 1d CONSTANT integer := 10;

myrow table2name%ROWTYPE; -- tablename%ROWTYPE
myfield users.user 1d%TYPE; -- tablename.columnname%TYPE
arow RECORD;
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Khai bao trong PL/pgSQL L Ginodit punhrr

= Alias cia nhitng tham s6 ham
e Ham sé& c6 nhitng tham s6 voi nhitng dinh danh : $1, $2, ... $n
e Khai bao Alias cho nhitng dinh danh: name ALIAS FOR $n;
e Hoac CREATE FUNCTION fun name( var 1 type 1, ...)
e Vidu:
CREATE FUNCTION instr(varchar, integer) RETURNS integer AS
DECLARE
v_string ALIAS FOR $1;
index ALIAS FOR $2;
BEGIN
END;
‘ LANGUAGE °‘plpgsql’; 9



Lénh co ban trong PL/pgSQL

Gan, 1dentifier := expression;
e Vidu: user 1d := 1072; tax := subtotal*0.01;

Z

2 BB

=l el = ="

SELECT INTO target select expressions FROM ...;

o target c thé 1a bién record, row hoic bién don
e Vidu: SELECT INTO users rec * FROM users

WHERE user 1d=3;

Thuc hién phép truy van nhung bo di két qua tra vé

gon ngir PL/pgSOL
o dién 1ap trin
o dién 1ap trin
o dién 1ap trin
o dién 1ap trin

h C

h C++
h JAVA
h PHP

e Chi can thay thé SELECT bang PERFORM trong cAu truy van

Lénh NULL
e Khong lam gi
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Lénh co ban trong PL/pgSQL L Ginodit punhrr

m Thuc thi Iénh dong: EXECUTE command string;
e Lé&nh thao tac trén bang va kiéu dir liéu khac nhau & timg thoi
diém thuc thi
e Vidu:
-- strings concatenation, strl || str2
EXECUTE 'UPDATE tbl SET'
quote ident(colname)

1

quote literal(newvalue)
' WHERE key ="'
quote literal(keyvalue);

m GET DIAGNOSTICS variable=1tem [, ... | ;

5

e Lay trang thai két qua: ROWCOUNT, RESULT OID, OID




Ngon ngir PL/pgSOL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++

Lénh co ban trong PL/pgSQL L Ginodit punhrr

®m Nhitng cau Iénh nhu: SELECT INTO, PERFORM,
UPDATE, INSERT, DELETE, FOR, FETCH
e Lay trang thai két qua: FOUND
e Vidu:
SELECT INTO myrec * FROM emp WHERE empname = myname;
[F NOT FOUND THEN

RAISE EXCEPTION “’employee % not found”’, myname;
END IF;
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Két qua tra vé Lo
m Return expression;
o Tra két qua vé cho 10i goi ham
m Return Next expression;
e Khi ham s dugc khai bao két qua tra vé c6 dang: SETOF ...
e Loi goi ham ciia ham func() tra vé két qua voi Return Next
e SELECT * from func();
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Vidul

test=# CREATE FUNCTION sales tax(real) RETURNS real AS

test-# '

test'# DECLARE

test'#  subtotal ALIAS FOR $1;
test'# BEGIN

test'# RETURN subtotal * 0.06;
test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select sales_tax(25.8);
sales tax

Ngon ngir PL/pgSOL
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Vidu?2

test=# CREATE FUNCTION get tourist name (integer) RETURNS text AS
test-# '

test'# DECLARE

test'# tid ALIAS FOR $1;

test'# fname text;

test'# Iname text;

test'# BEGIN

test# SELECT INTO fname, Iname name, last name FROM tourists WHERE nt = tid;
test'# RETURN fname || Iname;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select get tourist name(3);
get tourist name

DoHiep Thuan
(1 row)
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Vidu 3

test=# CREATE FUNCTION merge fields(id integer) RETURNS text AS

test-# '

test'# DECLARE

test# tl_row tourists% ROWTYPE;

test'# BEGIN

test# SELECT * INTO tl_row FROM tourists WHERE nt=id,;
test# RETURNtl row.name ||"" | tl _row.last name;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select merge fields(4);
merge_fields

Do Thi Bich Hanh

(1 row)
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Vidu4

test=# CREATE FUNCTION merge fields t(id integer) RETURNS text AS
test-# '

test'# DECLARE

test# tl_row tourists% ROWTYPE;

test'# tl _type tourists.type%TYPE;

test'# BEGIN

test# SELECT * INTO tl_row FROM tourists WHERE nt=id,;

test'# tl_type :=tl_row.type;

test# RETURNtl row.name ||"" | t1 _row.last name ||"" || t1_type;
test'# END;

test'# ' LANGUAGE 'plpgsql';

CREATE FUNCTION

test=# select merge fields t(1);

merge fields t

Do Thanh Nghi sportif

(1 row)
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Vidu5

test=# CREATE FUNCTION concat selected fields(in_t cities) RETURNS text AS
test-# '

test'# BEGIN

test# RETURN in tnc| "" | in_t.name;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select concat_selected fields(cities) from cities;
concat_selected fields

4 McGill

2 Hull

3 Laval

1 Montreal

(4 rows)
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Cau trac « IF » trong PL/pgSQL

m [F-THEN
IF boolean-expression THEN

statements
END IF;

m [F-THEN-ELSE
IF boolean-expression THEN

statements
ELSE

statements
END IF;

Z

gon ngir PL/pgSOL
ao dién 1ap trinh C
ao dién 1ap trinh C++
ao dién 13p trinh JAVA
ao dién 1ap trinh PHP

oo e o

m [F-THEN-ELSIF-ELSE
IF boolean-expression THEN

statements

[ ELSIF boolean-expression THEN
statements

[ ELSIF boolean-expression THEN
statements
)]

| ELSE
statements |

END IF;
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Vidub6

test=# CREATE FUNCTION get hotel name(id integer) RETURNS text AS
test-# '

test'# DECLARE

test'# tl _row hotels% ROWTYPE;

test'# BEGIN

test# SELECT * INTO tl row FROM hotels WHERE nh=id;
test# IF NOT FOUND THEN

test'# RAISE EXCEPTION "hotel % not found", id;

test# END IF;

test'# RETURN tl row.name;

test'# END;

test'# ' LANGUAGE 'plpgsql';

CREATE FUNCTION

test=# select get hotel name(3);

get hotel name

Ngon ngir PL/pgSOL
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Cau trac 13p trong PL/pgSQL

= LOOP
[<<label>>]
LOOP

statements
END LOOP;

s EXIT
EXIT [ label ]
[ WHEN expression |;

G
Giao
Gia
G

Qo
1S S
== ==
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Qo
1S S
== ==

Cau trac 13p trong PL/pgSQL

= WHILE-LOOP
[<<label>>]
WHILE expression LOOP

statements
END LOOP;

= FOR (bién lip 1a nguyén)
[<<label>>]
FOR name IN [ REVERSE ] expression .. expression LOOP
statements
END LOOP;
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Qo
1S S
== ==

Cau trac 13p trong PL/pgSQL

= FOR (véi két qua truy van)
[<<label>>]
FOR record or row IN query LOOP

statements
END LOOP;

[<<label>>]
FOR record or row IN EXECUTE text expression LOOP

statements
END LOOP;

23
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Vidu7

test=# CREATE FUNCTION get hotels name () RETURNS text AS'
test# DECLARE

test'# output text :="\n";

test# row data hotels% ROWTYPE;

test'# BEGIN

test'#  -- Iterate through the results of a query.

test# FOR row data IN SELECT * FROM hotels ORDER BY name LOOP
test'#  output := output | row_data.name || "\n";

test'# END LOOP;

test# RETURN output;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select get hotels name();
get_hotels_name

New World

Onmi

Plaza

Royal

Sami

24

(1 row)
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Vidu 8

test=# CREATE FUNCTION demo(in_text text) RETURNS text AS
test-# '

test# DECLARE

test'# 1 integer;

test#  len integer;

test'#  out text text;

test'#  str text;

test'# BEGIN

test'#  str ;= upper(in_text);
test'#  out text :="";

test# 1:=1;

test#  len := length(str);

test#  WHILE i <= len LOOP

test'# out text :=out text || substr(str,1, 1) ||"";
test'# 1:=1+1;

test# END LOOP;

test# RETURN out text;

test# END;

test'# ' LANGUAGE 'plpgsql'; 25
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Vidu9

test=# CREATE FUNCTION get hotels demo () RETURNS text AS
test-#'

test# DECLARE

test'#  output text :="\n";

test# row_data hotels% ROWTYPE;

test'#  demo_text text;

test# BEGIN

test'#  -- Iterate through the results of a query.

test# FOR row_data IN SELECT * FROM hotels ORDER BY name LOOP
test'# select into demo_text demo(row_data.name);

test'# output := output || demo_text || "\n";

test# END LOOP;

test# RETURN output;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select get hotels demo();
get hotels_demo

NEW WORLD
ONMI

PLAZA
ROYAL
SAMI

(1 row)
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Bay 1oi Ep
[ <<label>> ]
| DECLARE
declarations ]
BEGIN
statements
EXCEPTION

WHEN condition [ OR condition ... | THEN
handler statements
| WHEN condition [ OR condition ... | THEN
handler statements

]
END; -
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test=# CREATE FUNCTION check_div(a real, b real) RETURNS real AS

test-# '

test'# DECLARE

test'#  retreal,;

test'# BEGIN

test# ret:=a/b;

test# RETURN ret;

test# EXCEPTION

test'# WHEN division_by zero THEN

test'# RAISE NOTICE "caught division by zero";

test'# RETURN a;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# select check div(7, 2);

check div
3.5

(1 row)

test=# select check div(7, 0);

NOTICE: caught division_by_zero

check div
’ 28
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Cursor trong PL/pgSQL

= Doc mot vai dong cua ket qua phép truy van & mot
thoi diém: tranh tiéu ton bo nhé

e Khai bdao: name CURSOR [ ( arguments ) ] FOR query ;
e M¢ cursor:
OPEN unbound cursor FOR SELECT ...;

OPEN unbound cursor FOR EXECUTE query string;
OPEN bound cursor [ ( argument values ) |;

e Doc dong ké tiép: FETCH cursor INTO target;
e Dong cursor: CLOSE cursor;

e Keét qua tra v€ la cursor: sir dung refcursor

29



Vidu 11

test=# CREATE FUNCTION reffunc(refcursor) RETURNS refcursor AS
test-#'

test'# BEGIN

test'# OPEN $1 FOR SELECT * FROM museums;

test# RETURN $1;

test'# END;

test'# ' LANGUAGE 'plpgsql';

test=# BEGIN;
test=# SELECT reffunc('funccursor’);
reffunc

test=# FETCH ALL IN funccursor;
nm | nc| name

N S T
1| 1 |CULTURE
2|1 |ROI

1| 2 |LOUVRE
1| 4 |HISTOIRE

2| 4 |SIECLE
3| 1 |CHARLIE
(6 rows)

test=# COMMIT:

Ngon ngir PL/pgSOL
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Vidu 12

test=# CREATE FUNCTION myfunc(refcursor, refcursor) RETURNS SETOF refcursor AS
test-# '

test'# BEGIN

test'# OPEN $1 FOR SELECT * FROM cities;

test# RETURN NEXT $1;

test'# OPEN $2 FOR SELECT * FROM museums;

test# RETURN NEXT $2;

test# RETURN;

test'# END;

test'# ' LANGUAGE 'plpgsql';
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Vidu 13

test=# BEGIN;

test=# SELECT * FROM myfunc('cursor_cities', 'cursor museums');

test=# FETCH ALL FROM cursor_cities;

nc | name | pop | nb_museums
o Frem o From -

4 |McGill | 5000 | 2

2 | Hull | 900 | 1

3 | Laval | 9800 | 0

1 | Montreal | 150000 | 3
(4 rows)

test=# FETCH ALL FROM cursor _museums;
nm | nc| name

S O
1 | 1 |CULTURE
2 | 1 |ROI

1 | 2 |[LOUVRE
1 | 4 | HISTOIRE
2 | 4 | SIECLE

3 | 1 |CHARLIE
(6 rows)

test=# COMMIT:

Ngon ngir PL/pgSOL
Giao dién 1ap trinh C
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Thong bao & 16i trong PL/pgSQL

m RAISE level “’format™ [, variable [, ...]];

e Level: DEBUG, LOG, INFO, NOTICE, WARNING,
EXCEPTION. EXCEPTION

Qo
1S S
== ==

Ngon ngir PL/pgSOL

i én 1ap trinh C
én 1ap trinh C++
én 1ap trinh JAVA
ao dién 1ap trinh PHP
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Vidu 14

test=# CREATE FUNCTION func() RETURNS integer AS
test-# '

test'# DECLARE

test'# quantity integer := 30;

test'# BEGIN

test# RAISE NOTICE "Quantity here is %", quantity;
test'# quantity := 50;

test# -- Create a subblock

test# DECLARE

test'# quantity integer := 80;

test# BEGIN

test'# RAISE NOTICE "Quantity here is %", quantity;
test'# END;

test# RAISE NOTICE "Quantity here is %", quantity;
test# RETURN quantity;

test'# END;

test'# ' LANGUAGE 'plpgsql';

Ngon ngir PL/pgSOL
Giao dién 1ap trinh C
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test=# select func();
NOTICE: Quantity here is 30
NOTICE: Quantity here is 80
NOTICE: Quantity here is 50
func

(I row) 34



Thu tuc trigger trong PL/pgSQL

Ngon ngir PL/pgSOL
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= Nhiing bién dic biét

e NEW: gia tr1 mé1 cua mau tin

OLD: gia tri cl ctia mau tin

TG NAME: tén trigger

TG WHEN: BEFORE|AFTER khi dinh nghia trigger
TG LEVEL: ROW|STATEMENT khi dinh nghia trigger
TG _OP: INSERT|UPDATE|DELETE.

TG RELID: OID cua bang sinh ra 101 go1 trigger

TG RELNAME: tén cua bang sinh ra 101 go1 trigger

TG NARGS: so lugng tham sb cua thu tuc trigger

TG ARGV[]: tham s6 cta thi tuc trigger
35
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Gi1ao di¢én 1ap trinh C

m Chuong trinh C giao tiép voi server:
e Su dung thu vién: libpq
e Phai include tap tin header: libpg-fe.h
e Trinh tu cua chuong trinh
e Tao két ndi téi co sé dir lidu trén server
e Gtri cAu lénh truy van SQL t6i server
e Server thuc hién cau I€nh truy van
o Lay két qua tra vé cua 1énh truy van
e Hién thi hodc xur 1y két qua tra vé
e Dong két noi tdi co s dir lidu

Ngon ngit PL/pgSQL
Giao dién lap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Tao néi két dén CO’ Sé’ di‘i' liéu : Giao dién 1ap trinh PHP

= Su dung ham PQsetdbLogin

PGconn *PQsetdbLogin (
const char *pghost,
const char *pgport,
const char *pgoptions,
const char *pgtty,
const char *dbName,
const char *login,
const char *pwd );

e Cac ham khac: PQsetdb, PQconnectdb, etc.

e Trang thai két ndi: PQstatus
38



Ngon ngit PL/pgSQL
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Gé,i Céu truy Vén tO”i Server : Giao dién 1ap trinh PHP

® St dung ham PQexec

PGresult *PQexec(PGconn *conn, const char *command);

e Cac ham khac: PQexecParams, PQprepare, PQexecPrepared, etc.
e Trang thai két qua: PQresultStatus

o Lay két qua tra vé: PQntuples, PQnfields, PQgetvalue, etc.

int PQntuples(const PGresult *res);

int PQnfields(const PGresult *res);

char *PQgetvalue(const PGresult *res, int row_no, int column_no);

39
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Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA

Két thuc két no1 to1 server Ly

m Trudce hét nén giai phong két qua va sau do sé dong noi két
dén server, st dung ham PQclear va PQfinish
void PQclear(PGresult *res);
vold PQfinish(PGconn *conn);

40



Chuong trinh vi du, testlibpg.c

/*
* libpq sample program
*/

#include <stdio.h>
#include <stdlib.h>
#include <pgsql/libpg-fe.h> /* libpq header file */

int main() {

char query_string[256];
PGconn  *conn;
PGresult *res;

int 1

Ngon ngit PL/pgSQL
Giao dién lap trinh C
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Giao dién 1ap trinh PHP
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Chuong trinh vi du, testlibpg.c

/* connect to the database */

conn = PQconnectdb("dbname=test host=m-nghi2 port=5432 user=nghi password=xxxxxx");

/* did the database connection fail? */

if (PQstatus(conn) == CONNECTION_BAD) {
fprintf(stderr, "Connection to database failed.\n");
fprintf(stderr, "%s", PQerrorMessage(conn));
exit(1);

/* create an SQL query string */
sprintf(query_string, "SELECT name FROM cities");

/* send the query */

res = PQexec(conn, query_string);

42



m Ngon ngit PL/pgSQL
m Giao dién lap trinh C
n Giao dién 1ap trinh C++
\ 14 ° n Giao dién 1ap trinh JAVA
Chuong trinh vi du, testlibpg.c e Gl g P
if (PQresultStatus(res) != PGRES TUPLES OK) { /* did the query fail? */
fprintf(stderr, "SELECT query failed.\n");
PQclear(res);
PQfinish(conn);
exit(1);
b
/* loop through all rows returned */
for (1= 0; 1 < PQntuples(res); 1++)
printf("%s\n", PQgetvalue(res, 1, 0)); /* print the value returned */
PQclear(res); /* free result */
PQfinish(conn); /* disconnect from the database */
return O;
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Dich chuong trinh

m Chu y dén vi tri thu vién libpq
m Dich: gce —o testlibpq testlibpq.cc -lpq
=> s¢€ cO chuong trinh thuce thi testlibpq

Ngon ngit PL/pgSQL
Giao dién lap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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= Ngon ngtr PL/pgSQL
® Giao dién 14p trinh C
m Giao dién lap trinh C++

m Giao di¢n lap trinl

n JAVA

m Giao di¢n lap trinl

n PHP
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Gi1ao dién 1ap trinh C++

m Chuong trinh C++ giao tiép voi server:
e Su dung thu vién: libpg++
e Phai include tap tin header: libpg++.h
e Trinh tu cua chuong trinh ciing gom céac budc
e Tao két ndi téi co sé dir lidu trén server
e Gtri cAu lénh truy van SQL t6i server
e Server thuc hién cau I€nh truy van
o Lay két qua tra vé cua 1énh truy van
e Hién thi hodc xur 1y két qua tra vé
e Dong két noi tdi co s dir lidu

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién lap trinh C
Giao dién 1ap trinh C++
Giao dién lap trinh JAVA

Tao néi két dén CO’ Sé’ di‘i liéu : Giao dién 1ap trinh PHP

= St dung 16p PgConnection hay PgDatabase ké thira tir
16p PgConnection

PgConnection::PgConnection(const char *conninfo)
PgDatabase::PgDatabase(const char *conninfo)

e Trang thai két ndi

bool PgConnection::ConnectionBad() const
ConnStatusType PgConnection::Status()
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C

ao dién lap trinh C++
ao dién 13p trinh JAVA
ao dién 1ap trinh PHP

GO1 cau truy van to1 server

m Su dung cac phuong thirc
ExecStatusType PgConnection::Exec(const char* query)
int PgConnection::ExecCommandOk(const char *query)
int PgConnection::ExecTuplesOk(const char *query)

e Lay thong tin 10i:
const char *PgConnection::ErrorMessage()

o Lay két qua tra vé: PgDatabase:: Tuples(), PgDatabase::Fields(),
PgDatabase::GetValue(...), etc.

int PgDatabase::Tuples() const
int PgDatabase::Fields()
const char *PgDatabase::GetValue(int tup no, int field no) 48



Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP

Chuong trinh vi du, testlibpg++.cc

//
/I 1libpq++ sample program
//

#include <iostream>
#include <pgsql/libpg++.h> // libpg++ header file
using namespace std;

int main() {

char query_string[256];
int 1

49



Chuong trinh vi du, testlibpg++.cc

// connect to the database
PgDatabase conn("dbname=test host=m-nghi2 port=5432 \

user=nghi password=xxxxxxx");

// did the database connection fail?
if (conn.ConnectionBad()) {
cerr << "Connection to database failed." << endl
<< "Error returned: " << conn.ErrorMessage() << end];
exit(1);

b

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Chuong trinh vi du, testlibpg++.cc

// create an SQL query string
sprintf(query_string, "SELECT name FROM cities");

// send the query

if (!conn.ExecTuplesOk(query_string)) {
cerr << "SELECT query failed." << end];
exit(1);

}

// 1oop through all rows returned
for (int 1=0; 1 < conn.Tuples(); i++)
// print the value returned

cout << conn.GetValue(1,0) << end];

return O;

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA

D i Ch Chu O’ng trinh : Giao dién 1ap trinh PHP

m Chu y dén vi tri thu vién libpg++
m Dijch: g++ -DHAVE NAMESPACE_STD
-DHAVE_CXX_STRING HEADER -DDLLIMPORT=%"
-I/usr/include/pgsql
-0 testlibpq++ testlibpg++.cc
-L/usr/lib -lpq++

=> s¢€ cO chuong trinh thuc thi testlibpq++
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Gi1ao dién 1ap trinh C++

» Chuong trinh C++ giao tiép vdi server:
e Su dung thu vién: libpgxx
e Phai include tap tin header:
#include <pgxx/pgxx>

using namespace pqxx;

e Trinh tu cua chuong trinh cling gom cac budc

e Tao két noi téi co sé dir lidu trén server
e Gtri cAu lénh truy van SQL t6i server

e Server thuc hién cau Ié€nh truy van

o Lay két qua tra vé cua 1énh truy van

e Hién thi hodc xur 1y két qua tra vé

o Dong két ndi ti co s& dit lidu

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién lap trinh C
Giao dién 1ap trinh C++
Giao dién lap trinh JAVA

Tao néi két dén CO’ Sé’ di‘i liéu : Giao dién 1ap trinh PHP

= Su dung 1op connection
pgxx::connection C(const std::string & dbstring)
dbstring c6 dang:

(14

"dbname=... user=... password=... hostaddr=... port=...

C.is_open() cho phép mo lgét ndi, phuong thire tra vé true néu mo
ket no1 thanh cong, tra vé false néu that bai

C.disconnect() cho phép dong két noi
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GO1 cau truy van to1 server

= Su dung transaction
pgxx::work W(C)
W.exec(const std::string & sql)
W.commit()

W.abort()

= Su dung nontransaction
pqxx::nontransaction N(C)
N.exec(const std::string & sql)

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++

|
2 /4
* A * A 4 " Giao dién lap trinh JAVA
Hlen thl ket qua- n Giao dién 1ap trinh PHP

= Vi du hién thi két qua

result R(N.exec(sql));

// List down all the records

for (result::const iterator ¢ = R.begin(); ¢ != R.end(); ++c) {
cout << "[D =" << ¢[0].as<int>() << end];
cout << "Name =" << ¢[]].as<string>() << endl;
cout << "Age =" << c[2].as<int>() << endl;
cout << "Address =" << ¢[3].as<string>() << endl;

cout << "Salary =" << c[4].as<float>() << endl;
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Chuong trinh vi du, testlibpgxx.cc

//
/I libpgxx sample program
//

#include <iostream>

#include <pgxx/pgxx>

using namespace std;

using namespace pqxx;

int main() {

char query string[256];

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP

Chuong trinh vi du, testlibpgxx.cc

try{
// connect to the database

connection C("dbname=test hostaddr=m-nghi2 port=5432 \
user=nghi password=xxxxxxx");
if (C.is_open()) {
cout << "Opened database successfully: " << C.dbname() << endl;
} else {

cout << "Can't open database" << endl; return 1;

// Create SQL statement

sprintf(query_string, "SELECT name FROM cities");
// Create a non-transactional object.

nontransaction N(C);

// Execute SQL query

result R(N.exec(query_string));
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Chuong trinh vi du, testlibpgxx.cc

// List down all the records
for(result::const_iterator ¢ = R.begin(); ¢ != R.end(); c++)

cout << c¢[0].as<string>() << end];

cout << "Operation done successfully" << endl;
// Close connection
C.disconnect();
} /] try
catch (const std::exception &e) {
cerr << e.what() << std::endl; return 1;

return O;

} // main

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++
Giao dién 1ap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién lap trinh C++

D i Ch Chu Ong trinh : Giao dién 1ap trinh JAVA

Giao dién 1ap trinh PHP

= Chu y dén vi tri thu vién libpgxx
m Dich: g++ -0 testlibpgxx testlibpgxx.cc -lpgxx
=> s€ cO chuong trinh thuce thi testlibpgxx
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= Ngon ngtr PL/pgSQL
® Giao dién 14p trinh C

m Giao dien lap trinh C++
m Giao dién lap trinh JAVA

® Giao dién 1ap trinh PHP
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Gi1ao dién 1ap trinh Java

= Chuong trinh Java giao tiép vdi server:
e Su dung thu vién: jdbc (download pg  jdbc.jar)
e Chi duong dan dén thu vién, CLASS PATH
e Phai import java.sql.*
e Trinh tu cua chuong trinh
e Tao két noi téi co sé dir lidu trén server
e Gtri cAu lénh truy van SQL t6i server
e Server thuc hién cau I€nh truy van
o Lay két qua tra vé cta 1énh truy van
e Hién thi hodc xur 1y két qua tra vé
e Dong két noi tdi co s dir lidu

Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++

Tao no1 két dén co so dur licu L G i PP

m Loading jdbc driver:
Class.forName("org.postgresql.Driver");

m Tao két ndi dén server
Connection DriverManager::getConnection (

"1dbc:postgresql://host:port/database name",

"nn

"username", "password")

e Lay thong tin 16i két ndi: try ... catch (SQLException)
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Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA

Gé,i Céu truy Vén tO”i Server : Giao dién 1ap trinh PHP

= Khai tao cdu truy van va guii cau truy van dén server
Statement Connection::createStatement();
ResultSet Statement::executeQuery(String query);
int  Statement::executeUpdate(String query);

e Lay thong tin 15i tra vé: try ... catch(SQLException)

o Lay két qua tra vé: ResultSet::next(), ResultSet::getString(),
ResultSet::getlnt(), etc.

boolean ResultSet::next();

String ResultSet::getString(int column no);

ResultSetMetaData ResultSet::getMetaData();

int ResultSetMetaData.getColumnCount(); ...etc 64



Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA

Két thuc két no1 to1 server N e

m Trudce hét nén g1al phong két qua va sau do s€ dong noi két
dén server
void ResultSet::close();
void Statement::close();
void Connection::close();
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Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA
Giao dién 1ap trinh PHP

Chuong trinh vi du, TestJdbc.java

/*
* Java sample program
*/

import java.io.*;

import java.sql.*;

public class TestJdbc {
Connection conn; // holds database connection
Statement stmt; // holds SQL statement

public TestJdbc() throws ClassNotFoundException, FileNotFoundException, IOException,
SQLException {

// load database interface

Class.forName("org.postgresql.Driver");
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Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA
Giao dién 1ap trinh PHP

Chuong trinh vi du, TestJdbc.java

// connect to the database

conn = DriverManager.getConnection("jdbc:postgresql://m-nghi2:5432/test", "nghi", “xxxxxxxx");

9

// send the query
stmt = conn.createStatement();
ResultSet res = stmt.executeQuery("SELECT name FROM cities");

if (res != null)
while(res.next())

System.out.println(res.getString(1));

// free the result

res.close();

stmt.close();

// disconnect from the database

conn.close();
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Chuong trinh vi du, TestJdbc.java

public static void main(String args[]) {

try {
TestJdbc test = new TestJdbc();

}

catch(Exception exc) {
System.err.println("Exception caught.\n" + exc);
exc.printStackTrace();

} // main

} // class TestJdbc

Ngon ngit PL/pgSQL

Giao dién 1ap trinh C

Giao dién 1ap trinh C++
Giao dién lap trinh JAVA
Giao dién 1ap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++

DlCh ChlIO'n g trinh : Giao dién 1ap trinh JAVA

Giao dién 1ap trinh PHP

m Chu y dén vi tri thu vién pg  jdbce.jar
m Dich: javac TestJdbc.java

=> chuong trinh thyuc thi trén may ao java TestJdbc
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= Ngon ngtr PL/pgSQL

® Giao dién 14p trinh C

® Giao di€én 13p trinh C++

® Giao di€én 13p trinh JAVA
m Giao dién lap trinh PHP
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++

Giao dién 1ap trinh PHP " o dit iy winh P

= Chuong trinh PHP giao tiép véi server:
e Trinh tu cua chuong trinh
e Tao két noi téi co sé dir lidu trén server
e Gtri cAu lénh truy van SQL t6i server
e Server thuc hién cau Ié€nh truy van
o Lay két qua tra vé cta 1énh truy van
e Hién thi hoic xtr 1y két qua tra vé trinh duyét dang HTML
e Dong két noi tdi co s dir lidu
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++

Tao no1 két dén co so dir licu G din lp ok 1AYA

Giao dién lap trinh PHP

m Tao két ndi dén server
$dbconn = pg connect("host=... dbname=...

username=... password=...")

e Lay thong tin 16i: pg last error()
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA

Gé,i Céu truy Vén tO”i Server : Giao di¢n l4p trinh PHP

= Thuc thi ciu truy van dén server
$result = pg query(“SQL ...”)

e Lay thong tin 16i: pg last error()

e Lay két qua tra vé: pg_num_rows(), pg_num_fields(),
pg fetch array(), pg fetch row(), etc.

int pg_num_rows(resource result );

int pg num_fields(resource result );

array pg_fetch array(resource result) ;
array pg_fetch row(resource result); ...etc
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA

Két thuc két no1 to1 server A

m Trudc hét nén gia1 phong ket qua va sau do s€é dong no1 két
dén server
bool pg free result (resource result);

bool pg_close (resource connection);
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Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA
Giao dién lap trinh PHP

Chuong trinh vi du, Test.php

<html>
<body>
<?php

$conn = pg pconnect("host=localhost port=5432
dbname=mydb user=userl password=1234")
or die ("connect failure". pg_last error());
$result = pg_query($conn, "select * from cities");
echo "<TABLE BORDER=1>";

echo "<TR><TH> NC </TH> <TH> NAME </TH> <TH> POP </TH>
<TH> NB_MUSEUMS </TH> </TR>";
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Chuong trinh vi du, Test.php

while ($row = pg_fetch array($result)) {
echo "<TR>";
echo "<TD>" . $row["nc"]. " </TD>";
echo "<TD>" . $row["name"]. " </TD>";
echo "<TD>" . $row["pop"]. " </TD>";
echo "<TD>" . $row["nb_museums"]. " </TD>";
echo "</TR>";

b
echo "</TABLE>";

pg_free result (Sresult);

pg_close ($conn);

7>

</body>
</html>

Ngon ngit PL/pgSQL
Giao dién 1ap trinh C
Giao dién 1ap trinh C++
Giao dién 1ap trinh JAVA
Giao dién lap trinh PHP
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