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PMACONTROL TIME-SERIES AGGREGATION MONITORING ARCHITECTURE

MULTI-RESOLUTION TIME-SERIES AGGREGATION
10s raw = 1min - lhr -» 1lday — inspired by Prometheus + Graphite

RAW 10s 1 MINUTE 1 HOUR 1 DAY
~8.6M points/day avg + last + stddev avg + last + stddev avg + last + stddev
retention: 7 days retention: 30 days retention: 1 year retention: forever
ts_value_general_int 144K points/day 2.4K points/day 100 points/day
stddev stored alongside avg Auto query routing
Enables anomaly detection without scanning raw data Dashboard picks coarsest resolution for requested range

8.6M raw points/day - 100 daily points = 86,000x compression
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CREATE TABLE ts aggregated 1min (
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server_id INT,

metric_id INT,

timestamp DATETIME,

last value DOUBLE, - - [T
avg value DOUBLE, - - [T
stddev_value DOUBLE, - - [T

PRIMARY KEY (server_id, metric_id, timestamp)

(ITTTT100 11T

3.02 I11VO

2.16 [111V0O

4380 [T11¥0

180 [ITDVO


http://pmacontrol.com/zh/site/blog_post/aggregation-time-series/

)5

[TBEE]vatue []

ARNRNRRRNANARARNRNRNANNRARNRNRNNNRNRNRNRRRRRREEE

[lekblvatue []

[TTTTTTCPYU T T

[[slthfév_vatue [TT1T]

IRNNNRRNRNRNRNRNRRRNRNRNRNREY

[TI1110 CPU [IIITITT 45 %l[I111]

o [TIIAPU [1T]142% [] 48%=45%] stddev=2%
o [TIMEPU [15% [] 85% ¢FHbEI T btddev=28%

[T B O

RNRNRNRNRNRRERNNNE

IF current_stddev > 3 x average stddev_last 30 days

THEN alert: [IIIIITJ
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INSERT INTO ts_aggregated 1min (server_id, metric_id, timestamp, last value, avg value,
stddev_value)
SELECT

server_id,

metric_id,

DATE_FORMAT (timestamp, '%Y-%m-%d %H:%1:00') AS minute,

-- last value: [IITIIITITIT]

(SELECT value FROM ts raw r2
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WHERE r2.server id = ts_raw.server id
AND r2.metric_id = ts_raw.metric_id
AND r2.timestamp >= DATE FORMAT(ts raw.timestamp, 'SY-%m-%d %H:%i:00")
AND r2.timestamp < DATE FORMAT(ts raw.timestamp, 'SY-%m-%d %H:%1i:00') + INTERVAL 1
MINUTE
ORDER BY r2.timestamp DESC LIMIT 1),
AVG(value),
STDDEV (value)
FROM ts raw
WHERE timestamp >= NOW() - INTERVAL 1 MINUTE

GROUP BY server id, metric_id, minute;
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DELETE FROM ts raw WHERE timestamp < NOW() - INTERVAL 7 DAY;

DELETE FROM ts aggregated 1min WHERE timestamp < NOW() - INTERVAL 30 DAY;
DELETE FROM ts aggregated 1lhr WHERE timestamp < NOW() - INTERVAL 1 YEAR;
-- ts aggregated lday: [1I0J
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function selectResolution(int $timeRangeSeconds): string {
if ($timeRangeSeconds <= 3600) { // <=1
return 'ts raw'; // 10 1M

} elseif ($timeRangeSeconds <= 86400 * 2) { // <=2 [
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return 'ts aggregated 1min'; // 1 110
} elseif ($timeRangeSeconds <= 86400 * 90) { // <= 90 []

return 'ts aggregated lhr'; // 1 110
} else {
return 'ts aggregated lday'; // 1 II[
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e threads_running [&¥§] stddev = 2.1, stddev stddev = 0.8
o Ffdflev = 14.3
e [[12.3 - 2.1) / 0.8 = 15.25 [[IIMTH]
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