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S _IR4: Ubuntu 22.04 + Perl - F3LKIEE

BAVSRMFEED " =E "SR (B, BE. EERS) R, XENENHRE (FIRlHE. B
im) R,

1% £ Ubuntu 22.04 E%3% PostgreSQL ] TimescaleDB

B, BATEHI TimescaleDB BIE /5 PPA (Personal Package Archive), ZAIG%3E,

# 1. ¥f0 TimescaleDB PPA
sudo add-apt-repository ppa:timescale/timescaledb-ppa

# 2. EmBIIR
sudo apt-get update

# 3. &% TimescaleDB

# XeBMEESZFHEM PostgreSQL hrAs ({40 PostgreSQL 14 5§ 15)
# DAK TimescaleDB ¥ &

sudo apt install timescaledb-2-postgresql-14

S BIRIE apt search timescaledb-2 HIERAFEZRFIFRBIRA, I timescaledb-2-

N,

postgresql-15 Y timescaledb-2-postgresql-16 , XEEDA postgresql-14 F9l,

$B24: BEETIERE
TRTRE, EEIE(T timescaledb-tune T EF{t PostgreSQL RIfL B X4

( postgresql.conf ), {FEEESIETT TimescaleDB,

# BTREMNIE, ESRXRER 0] —L(6)H
# WRAHWE, JUEEREEFERRINEEE
sudo timescaledb-tune

# RIEIRR, BERMBH postgresql.conf X4
# BRNEEBEES PostgreSQL FRBFELEAN
sudo systemctl restart postgresql

timescaledb-tune FERPFABHAZRNEF. TERNGFHFESE, HHR TimescaleDB # EBERNINZ!
shared_preload_libraries H,

$E35: IREUERENAF
HTRENEEEZR, BIIATERIE-TTRNEEENRR,

# 1. D3] postgres RLEAF, H#HAN psql &7
sudo -u postgres psql

# 2. 7 psql @<THHITAT SQL &<



— BIE—THAF, BSMERES RNED
CREATE USER power_user WITH PASSWORD 'YourComplexPassword';

— BIE—THREUERE, HEEMBERIAINEIZENAF
CREATE DATABASE power_data OWNER power_user;

—— B psql
\q

FaL: EFHBIEEPRFA TimescaleDB # &
7E, BNNEEEEINFONELN power_data EEE, FHE2MA TimescaleDB,

# 1. DA postgres FBF#E#EE power_data #UEE
sudo —-u postgres psql -d power_data

# 2. 7£ psql &LTHHIT

—— BB timescaledb ¥R
CREATE EXTENSION IF NOT EXISTS timescaledb;

— WA BELXEHEBRE
\dx timescaledb

—— 1B psql
\q

WMR—IGF], EEEF timescaledb HIEY RIIFRTP, I, BEY power_data FIEEEZE
£ 7 TimescaleDB BIFFETHRE!

$54: HIEER - SIEER

BAIREIZ— T AT EEENHIENR, RIRBIFZICRKIREID. iE. AB/C=HBEME,

# UAFRFIF power_user &EiZEIEUERE
psql -U power_user —d power_data
# ARSRTEHRAZANKENED

£ psql HHITBAT SQL:

—-— 1. BIE— P E®r PostgreSQL X
CREATE TABLE measurements (

time TIMESTAMPTZ NOT NULL, —— BJ[E)&;, {£F TIMESTAMPTZ R&{EXLiX
device_id  TEXT NOT NULL, —-— i&&ID, BIWIENDTUSERNES
voltage_a DOUBLE PRECISION, -— AEEE

voltage_b  DOUBLE PRECISION, —- BEEE

voltage_c  DOUBLE PRECISION, -— CHHEE

current_a  DOUBLE PRECISION, —— AMEEER

current_b  DOUBLE PRECISION, —— BIEER



current_c  DOUBLE PRECISION, —— CHE®ER

— BIBURINE ZENFER, WINEK, MEXE

PRIMARY KEY (time, device_id) —— {[FANEFIRFIDIENKE TR
)3

— 2. BEXPMEBEREH®RN TimescaleDB #UEBR
— FM1%5iF TimescaleDB & 'time' FI#HTHKX
SELECT create_hypertable('measurements', 'time');
548
e TIMESTAMPTZ : HATXAIATEIEY, FEAMERBAFMXGFESHTEHNEEHIENEXEE,
e create_hypertable : X0\ <. MAIT/E, measurements REMBBERIZEEZM, B

TimescaleDB ELEEENEEEF T BaIZ XHlH. FIABERLT, 8 TR(Chunk) =FME7RH
HiE, IRNTASEIRENT A ERIFIE.

566 (£ Perl 5 TimescaleDB 32 H

Perl @12 DBI (Database Independent Interface) #1 DBD::Pg (Database Driver for PostgreSQL) &
R ER PostgreSQL/TimescaleDB,

1. B3 Perl &R

# WEER cpanm REEER
sudo cpan App::cpanminus

# %% DBI #1 DBD::Pg
sudo cpanm DBI DBD::Pg

&, BEAMERARNEEERS:

sudo apt—get install libdbd-pg-perl

2. Perl Rf5I{HES
TEHE—1TEN Perl BIZA, 8RR T UNEERE. EAFIBNEZEEUE.

timescale_demo.pl:

#!/usr/bin/perl

use strict;

use warnings;

use DBI;

use Time::HiRes qw(time);

# — BIEEEERER —
my $dbname = "power_data";



"localhost";

"5432";

"power_user";

"YourComplexPassword"; # &EERNIENZRG

my $host
my $port
my $user
my $password

# ——— DSN (Data Source Name) —-—-—
my $dsn = "DBI:Pg:dbname=$dbname;host=$host;port=$port";

# —— 1. EEBUEE —
print "Connecting to database '$dbname’'...\n";
my $dbh = DBI->connect($dsn, $user, $password, {
RaiseError => 1, # WMIRK&EHEIR, ZF5 die
AutoCommit => 1, # TRIAFEBIER
}) or die "Database connection not made: $DBI::errstr";
print "Connection successful!\n\n";

# ——— 2. AR —

# NFEMEN, [EFRM%mIFED (prepare) MHEEELF

print "Preparing to insert data...\n";

my $insert_sql = g{
INSERT INTO measurements (time, device_id, voltage_a, voltage_b, voltage_c, curren
VALUES (NOW(), 2, ?, 2, ?, ?, 7, ?)

b

my $sth_insert = $dbh—>prepare($insert_sql);

# BEREAFE KRB ARIRE R
my @mock_data = (

{
device_id => 'DTU-001',
voltage_a => 220.1, voltage_b => 219.9, voltage_c => 220.5,
current_a => 5.1, current_b => 5.0, current_c => 5.2,
o
{
device_id => 'METER-A-08',
voltage_a => 221.3, voltage_b => 221.0, voltage_c => 221.1,
current_a => 12.5, current_b => 12.4, current_c => 12.6,
}’

);

foreach my $data (@mock_data) {
$sth_insert—>execute(
$data—>{device_id},
$data—>{voltage_a}, $data—>{voltage_b}, $data—>{voltage_c},
$data—>{current_a}, $data—>{current_b}, $data—>{current_c},
);
print "Inserted data for device: $data->{device_id}\n";
}

print "Data insertion complete.\n\n";

# —— 3. THEHE —



# HBWIPRA FKNEMIREORIT—FEIE
print "Querying latest measurement for DTU-001...\n";
my $query_latest_sql = qg{

SELECT * FROM measurements WHERE device_id = ? ORDER BY time DESC LIMIT 1
¥
my $sth_latest = $dbh->prepare($query_latest_sql);
$sth_latest—>execute('DTU-001"');

if (my $row = $sth_latest->fetchrow_hashref) {

print "Latest data for $row—>{device_id} at $row—>{time}:\n";

print " Voltage A: $row—>{voltage_a} V, Current A: $row—>{current_a} A\n";
}

print "\n";

# *xTiHH=B: {FH time_bucket HTRET Ik
# ITEIEE 'METER-A-08' SR TIIEE
print "Querying l-minute average voltage for METER-A-08...\n";
my $query_agg_sql = q{
SELECT
time_bucket('1l minute', time) AS minute_bucket,
AVG(voltage_a) AS avg_voltage_a,
AVG(voltage_b) AS avg_voltage_b,
AVG(voltage_c) AS avg_voltage_c
FROM measurements
WHERE device_id = ? AND time > NOW() - INTERVAL '1 hour'
GROUP BY minute_bucket
ORDER BY minute_bucket DESC
b
my $sth_agg = $dbh->prepare($query_agg_sql);
$sth_agg->execute('METER-A-08");

print "Minute | Avg Voltage A | Avg Voltage B | Avg Voltage C\n";
print " \n";
while (my $row = $sth_agg->fetchrow_hashref) {
printf("%-25s | %-13.2f | %-13.2f | %-13.2f\n",

$row—>{minute_bucket},

$row—>{avg_voltage_a} || O,

$row—>{avg_voltage_b} || 0,

$row—>{avg_voltage_c} || ©

);
}

print "\n";

# —— 4. WIFTRESE ——
$dbh—>disconnect;
print "Disconnected from database.\n";

exit 0;

BITHIZA



chmod +x timescale_demo.pl
./timescale_demo.pl

F78: RESHSINL (BEE! )

HIBMARR LA&IE1T/E, AT TimescaleDB 45 EEBEXEE:

1. IR EEIREYR

fEELUIESMIEK, FHEMASHRA—NEM, BN EE —ErNEaIREEHITESE.

—— 7£ psql 4T

— 1. BREX measurements REIEFEH

ALTER TABLE measurements SET (
timescaledb.compress,
timescaledb.compress_segmentby = 'device_id'

);

— 2. FIN—ERS, BHEARISTRIE
SELECT add_compression_policy('measurements', INTERVAL '7 days');

e compress_segmentby = 'device_id' : XE— ML, BEiF TimescaleDB E/&4E0T, J5E
—MRENBIERAE—R, XEMAMIRBE device_id HT WHERE JTIRMIEIANE,

2. ix BRI SRR
WREHNWSAIBEXRAFRFRIBEYE, ATLORE— B MFRRE.

—— 7£ psql HHIT
—— BBk measurements RHHEBIT 1 FRIEUER
SELECT add_retention_policy('measurements', INTERVAL 'l year');

XE—TIEESNHVERIE, izttt DELETE G EIR,
3. BIEEERE

AMRERFIRNAFERARR T S)\NERXNFY/EX/&VARE"FER, EERGERERE.

—— 7 psql HHAT
— 1. BIBE—PEERSNE, iTtEESMNES/ ) \WHNFBENHRAKBER
CREATE MATERIALIZED VIEW hourly_summary
WITH (timescaledb.continuous) AS
SELECT
time_bucket('1l hour', time) AS hour_bucket,
device_id,
AVG(voltage_a) AS avg_voltage_a,
MAX(current_a) AS max_current_a



FROM
measurements
GROUP BY
hour_bucket, device_ id;

—— 2. AI—THRE, 1EX N ME BRI
— ELS/NRIFI—R, BEROVNRNHETE, WREEEHRTNEE
SELECT add_continuous_aggregate_policy('hourly_summary',
start_offset => INTERVAL '2 hours',
end_offset => INTERVAL '1 hour"',
schedule_interval => INTERVAL '1 hour');

ZE, BH Perl 2R A AEZEW hourly_summary X PRE, MAREHEEE AR measurements
xR, EHERESGSIEEEZTENREH.

# 17 Perl hEEEERES

my $query_summary_sql = 'SELECT x FROM hourly_summary WHERE device_id = ? ORDER BY hou
my $sth_summary = $dbh->prepare($query_summary_sql);

$sth_summary—>execute('DTU-001");

# ... EENEZE ...

x
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