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5105 JF

1.1 Ak
1.1.1 f}2.5& IoTDB-Quality

Apache I6TDB (Internet of Things Database) &} FHR SIS HL RS, WP
M PR AR RIS . AEARR BT S5 R E B IR 55

XTI PR N 5, B 2 X E2, IoTDB-Quality £ IoTDB ]/
H & X% (UDF), SEl T — &5 X THIR sk, SRR . Bl i el
S5, BR0HE T Tl s o i i w5k .

L1.2 ediIreG
LR E A TR jar FLAIVEHIAS ;
2. X% jar WA 5] IoTDB 27 H 517 ext\udf HE T
3. izf7 sbin\start-server.bat (¥F Windows | ) B{ sbin\start-server.sh (¥ Linux 5§ MacOS
~) VA3 I6TDB i 554 5
4. X5 ASE 1% IoTDB (A7 Ho F (45 sbin HSRRIZMARE ST ), B4
THSE (WERFL) FHst N A A UDF.

1L.1.3 &R

o Email: iotdb-quality @protonmail.com

1.2 &RGcklbs
1.2.1 InfluxDB v2.0

InfluxDBS2—NAUATHY I PR 2 . InfluxQL 2 BRI EIiE S, Hlo M m iy
Hlum AN % o X L8 e 45 10TDB-Quality ¥ {5 sk B X L UIR (Native $51%pR 5L EL
24> 16TDB {4 Native pR4{SZH, Built-in UDF $§1% %0 4454 10TDB 4% UDF
PRS-


https://github.com/apache/iotdb
https://www.influxdata.com/products/influxdb/

1.3 & LA

IoTDB-Quality [ %4 mi{% e £ InfluxQL 1yt 1] pi 28
Native COUNT()
Distinct DISTINCT()
Integral INTEGRAL()
Native MEAN()
Median MEDIAN()
Mode MODE()
Spread SPREAD()
Stddev STDDEV()
Native SUM()
Built-in UDF BOTTOM()
Native FIRST()
Native LAST()
Native MAX()
Native MIN()
Percentile PERCENTILE()
Sample SAMPLE()
Built-in UDF TOP()
Histogram HISTOGRAM()
Mad
Skew SKEW()
TimeWeighted AVG TIMEWEIGHTEDAVG()
SelfCorrelation
CrossCorrelation

InfluxDB W] {ifi ff] Kapacitor $&fiLf%) UDF IhEEsLHl H & X 550 . T Kapacitor 7]
PAEFH python JHIAS,  [A i Bie = v FH 15 4 4600 ) 5 4 pR AR .
1.3 4 W08

1.3.1 PREFRAA KD U

PR R NN AR, 1T DARYE H SR I, RS NFERR

NEiRE


https://www.influxdata.com/products/influxdb/

o5 2 5 Bodmmi iR

2.1 ACF

2.1.1 eRERIST

AR T B2 BAH R E, BP S5 B B2 B EA KA, IS
2, XCorr BRFICHY .

¥4 ACF

HJEB: (L5 AN A Y41, 2870 INT32 / INT64 / FLOAT / DOUBLE.

el Hd BN E8, 28804 DOUBLE. [R8i3ttuf 2N — 1 M AN,
MER RS LS XCorr pRETCEY .

e

o J¥H ) NaN (Hox 9 20, et RN 0.

2.1.2 fdHpl

NGk
| Time|root.test.dl.s1]|
[2020-01-01T00:00:01.000+08:00| 1]
[2020-01-01T00:00:02.000+08:00| NaN|
[2020-01-01T00:00:03.000+08:00| 3]
[2020-01-01T00:00:04.000+08:00| NaN|
[2020-01-01T00:00:05.000+08:00| 5]
J
FIFAEHI SQL i#47:

[select acf(sl) from root.test.dl where time <= 2020-01-01 00:00:05

NE——

Rk
-

Time|acf(root.test.dl.s1)|
[1970-01-01T08:00:00.001+08:00] 1.0]
[1970-01-01T08:00:00.002+08:00| 0.0]
[1970-01-01T08:00:00.003+08:00| 3.6]
[1970-01-01T08:00:00.004+08:00| 0.0]
[1970-01-01T08:00:00.005+08:00| 7.0]
[1970-01-01T08:00:00.006+08:00| 0.0]
[1970-01-01T08:00:00.007+08:00| 3.6]




2.2 Distinct

[1970-01-01T08:00:00.008+08:00| 0.0]
[1970-01-01T08:00:00.009+08:00| 1.0

2.1.2.1 Zeppelin 7541

HEPZ: <http://101.6.15.213:18181/#/notebook/2GCI1IM5DY >

2.2 Distinct

2.2.1 eHBWIST
AR HCRT LA [l A 751 o A B AN TR TR
Hi%(#: DISTINCT
AT QO ATY, KRBT LR
Bty i AN Ea, RS R
B
o Kyt P A YIS TR B To R SO o i HH W AT R
o BRARAAMZMENF PN, {5 NaN A P2 .
o TR KNG

2.2.2 fdhpl

NG K
| Time|root.test.d2.s2|
[2020-01-01T08:00:00.001+08:00| Hello|
[2020-01-01T08:00:00.002+08:00| hello|
[2020-01-01T08:00:00.003+08:00| Hello|
[2020-01-01T08:00:00.004+08:00| World|
[2020-01-01T08:00:00.005+08:00| World|

MT A SQL 4] :

[select distinct(s2) from root.test.d2

i p 8 -
| Time| distinct(root. test.d2.s2)|
[1970-01-01T08:00:00.001+08:00| Hello|
[1970-01-01T08:00:00.002+08:00)| hello|




2.3 Histogram

‘ [1970-01-01T08:00:00.003+08:00| World|

2.3 Histogram

2.3.1 PRERIST

A BRBUN TR S BB A B o BT

Wil #: HISTOGRAM

HNEH: LS H 0 AR5, 26780k INT32 / INT64 / FLOAT / DOUBLE,
BE:

o min : FERFEREIETEE N TR, BHA{E 5-Double. MAX_VALUE.

o ‘max : FRFTREHETEEIY IR, ERIAMEH Double MAX_VALUE, start [{{HAL/
INTF 5T end .

o count : FRE T EMMIECE, BUAMER 1, HAHMIUNIEREL.

WEsl: B EGHRRE, A i (N 1 RITED) FoREdsaE 5l

min 4 (i — 1) - MO ] min 4 - memin

s

o WERFABAR S EME/NT min , BB 1A AEREA B S SR
T max , BEXWIRALE 1.

o FHHh A E . BIISEFT NaN K2k 200 .

2.3.2 B

EPNGZIE

Time|root.test.dl.s1]|
[2020-01-01T00:00:00.000+08:00| 1.0]
[2020-01-01T00:00:01.000+08:00| 2.0]
[2020-01-01T00:00:02.000+08:00| 3.0]
[2020-01-01T00:00:03.000+08:00| 4.0]
[2020-01-01T00:00:04.000+08:00| 5.0]
[2020-01-01T00:00:05.000+08:00| 6.0]
[2020-01-01T00:00:06.000+08:00| 7.0]
[2020-01-01T00:00:07.000+08:00| 8.0|
[2020-01-01T00:00:08.000+08:00| 9.0]
[2020-01-01T00:00:09.000+08:00| 10.0|
[2020-01-01T00:00:10.000+08:00| 11.0]
[2020-01-01T00:00:11.000+08:00] 12.0]
[2020-01-01T00:00:12.000+08:00| 13.0]

[2020-01-01T00:00:13.000+08:00| 14.0]




2.4 Integral

[2020-01-01T00:00:14.000+08:00]
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00]
[2020-01-01T00:00:17.000+08:00]
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:19.000+08:00|

15.0]
16.0|
17.0|
18.0]
19.0]
20.0

MRy SQL 4] :

[select histogram(s1, "min"="1", "max"="20","count"="10") from root.test.dl

sl

| Time| histogram(root. test.d1.s1, "min"="1", "max"="20", "count"="10")|

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:00.001+08:00]
[1970-01-01T08:00:00.002+08:00|
[1970-01-01T08:00:00.003+08:00|
[1970-01-01T08:00:00.004+08:00|
[1970-01-01T08:00:00.005+08:00|
[1970-01-01T08:00:00.006+08:00|
[1970-01-01T08:00:00.007+08:00|
[1970-01-01T08:00:00.008+08:00|
[1970-01-01T08:00:00.009+08:00|

2|
2|
2|
2|
2|
2|
2|
2|
2|
2|

2.4 Integral

2.4.1 PRERIST

ARRBON TR TR 20 R E R 3 RICARS ) st A b . (e A s 2 il ) 3

L PP LA T T AR
Hi%#: INTEGRAL

BMAFH: ACCEF A AR, 25898 INT32 / INT64 / FLOAT / DOUBLE,

ZH:

o unit © BANSKIEHT BRI ERAL, BUE 1S, "1s", "Im", "TH", "1d" (X3RN

5), AFIRAZERY . BB b JNEE L KON BRATRERLY

B T T E 1s", DARD Ry B
Fihrygl: ik A ys, RACN DOUBLE, Rl (U —NRHREIEC 0. {8

T ARV R
B




2.4 Integral

o BUMEAET Ik B A R A P Eda ORI ) BT i) L F BB TR T AR Z A, R[]
o 1) B A 24 TR AT R A RO A, A58 AR ] B e A s A e e
o ¥t NaN Kf W20 . Irdee AR PASA (8 RO T .
2.4.2 B
24.2.1 BHEH

RO TRV A 1s SR ERLAL

YNGR
Time|root. test.dl.s1]|
[2020~01-01T00:00:01.000+08:00)| 1]
[2020~01-01T00:00:02.000+08:00)| 2|
[2020-01-01T00:00:03.000+08:00)| 5|
[2020~01-01T00:00:04.000+08:00)| 6|
[2020-01-01T00:00:05.000+08:00| 7|
[2020~01-01T00:00:08.000+08:00)| 8|
[2020-01-01T00:00:09.000+08:00| NaN|
[2020-01-01T00:00:10.000+08:00| 10|
J
MT A1) SQL 41 :

N

[select integral(sl) from root.test.dl where time <= 2020-01-01 00:00:10

s
N
| Time|integral (root.test.d1.s1)]
[1970-01-01T08:00:00.000+08:00]| 57.5]
J
LR VAN Wk

%[(14—2)><1+(2+5)><1+(5+6)><1+(6+7)><1~|—(7+8)><3+(8+10)><2]:57.5

2.4.2.2 55E ] YL

FERE PAGY B A i [ B o
BAJFSIE L, T AR SQL AT -

[select integral(sl, "unit"="Im") from root.test.dl where time <= 2020-01-01 00:00:10 }

i ¥ a1



2.5 Mad

Time|integral (root.test.d1.s1)|

[1970-01-01T08:00:00.000+08:00] 0.958|

HAtR AN

1
5 g (LT X L (243) X 14 (546) x 14 (6+7) x 1+ (7+8) x 3+ (8+10) x 2] = 0.958

2.5 Mad

2.5.1 PA%LRisr
AR B Tt By B B R s RS B B A 0 6222, 2% TR 25 A BUE.
5 H b R XA i A R

WAEESE {1,3,3,5,5,6,7,8,9} , HAMECH S, FrA e S 2800 s 4
XHE {0,0,1,2,2,2,3,4, 4}, HAAECh 2, S SRR AT T 6225 2.

H%$: MAD
BRI A AN AP, 287 INT32 / INT64 / FLOAT / DOUBLE,
U

o lerror : AL X P 220 BT RUE A IR ZE A 4 b, BUETEE M [0,1), BRIAMESN 0.
1124 error =0.01 B}, JCKGHAZEXT 1250 a, IR 220 b, A4 0.99a <
b < 1.01a W57, Y4 error =0 B}, TS5 ARG HR 4 G P {7 22 .
wiEH: L RSP, 2RA05H5 DOUBLE, FRa el & — NI RaIECh 0. (E N4
X Hp 7 2 (A B A
Peon: by asE. BREA NaN R 208 .

2.5.2 [ RpI
2.5.2.1 Hifhdxiny

24 error ZHERAA TR 0 I, A RBCH SRR 2 % 7 22
EPNGIIE

| Time|root. test.s0|

[2021-03-17T10:32:17.054+08:00]  0.5319929|
[2021-03-17T10:32:18.054+08:00]  0.9304316|
[2021-03-17T10:32:19.054+08:00] —1.4800133]|




2.5 Mad

[2021-03-17T10:32:20.054+08:00]  0.6114087|
[2021-03-17T10:32:21.054+08:00]  2.5163336|
[2021-03-17T10:32:22.054+08:00] —1.0845392]
[2021-03-17T10:32:23.054+08:00]  1.0562582|
[2021-03-17T10:32:24.054+08:00]  1.3867859|
[2021-03-17T10:32:25.054+08:00] —0.45429882|
[2021-03-17T10:32:26.054+08:00]  1.0353678|
[2021-03-17T10:32:27.054+08:00]  0.7307929|
[2021-03-17T10:32:28.054+08:00]  2.3167255|
[2021-03-17T10:32:29.054+08:00| 2.342443|
[2021-03-17T10:32:30.054+08:00]  1.5809103|
[2021-03-17T10:32:31.054+08:00]  1.4829416|
[2021-03-17T10:32:32.054+08:00]  1.5800357|
[2021-03-17T10:32:33.054+08:00]  0.7124368|
[2021-03-17T10:32:34.054+08:00] —0.78597564|
[2021-03-17T10:32:35.054+08:00]  1.2058644|
[2021-03-17T10:32:36.054+08:00]  1.42150064|
[2021-03-17T10:32:37.054+08:00]  1.2808295|
[2021-03-17T10:32:38.054+08:00] -0.6173715|
[2021-03-17T10:32:39.054+08:00] 0.06644377|
[2021-03-17T10:32:40.054+08:00| 2.349338|
[2021-03-17T10:32:41.054+08:00]  1.7335888|
[2021-03-17T10:32:42.054+08:00]  1.5872132|

Total line number = 10000

M TR SQL 54 -

Eselect mad(s0) from root.test

i ¥4

Time| mad(root.test.s0)|

[1970-01-01T08:00:00.000+08:00]0.6806197166442871|

2.5.2.2 il

24 error ZHUYEA N O I, AR ECH R P Az 22
AT L, AT SQL AT :

[select mad(s0, "error"="0.01") from root.test

NE—/

i e

L I L
t t t

‘ | Time|mad(root.test.s0, "error"="0.01")|




2.6 Median

‘ [1970-01-01T08:00:00.000+08:00| 0.6806616245859518|

: = = J

2.6 Median

2.6.1 BT

A PR HOH T TS 8 B B A RS R SO R A A T LB T HES 1 & 2K
el R E VAR
H¥%: MEDIAN
HNESI: (LS i AR5, 2478k INT32 / INT64 / FLOAT / DOUBLE
BH:
o error : MR E T HEM FRZET /-, BUETER [0,1), BRIAMEN 0. 1
4 error =0.01 B, T P 7 B B SEHERS 1 43 HUAE 0.49~0.51 22 [i]. 4 error =0
i, RS AR AL
sl L EAT, 24055 DOUBLE, P& — NI EECh 0. (E
DL EH A5

2.6.2 {EHI B
L VNEZIIE

| Time|root. test.s0|

[2021-03-17T10:32:17.054+08:00]  0.5319929|
[2021-03-17T10:32:18.054+08:00]  0.9304316|
[2021-03-17T10:32:19.054+08:00] —1.4800133]
[2021-03-17T10:32:20.054+08:00]  0.6114087|
[2021-03-17T10:32:21.054+08:00]  2.5163336|
[2021-03-17T10:32:22.054+08:00] —1.0845392|
[2021-03-17T10:32:23.054+08:00]  1.0562582|
[2021-03-17T10:32:24.054+08:00]  1.3867859|
[2021-03-17T10:32:25.054+08:00] —0.45429882|
[2021-03-17T10:32:26.054+08:00]  1.0353678|
[2021-03-17T10:32:27.054+08:00]  0.7307929|
[2021-03-17T10:32:28.054+08:00]  2.3167255|
[2021-03-17T10:32:29.054+08:00| 2.342443|
[2021-03-17T10:32:30.054+08:00]  1.5809103|
[2021-03-17T10:32:31.054+08:00]  1.4829416|
[2021-03-17T10:32:32.054+08:00]  1.5800357|
[2021-03-17T10:32:33.054+08:00]  0.7124368|
[2021-03-17T10:32:34.054+08:00] —0.78597564|

10




2.7 MinMax

[2021-03-17T10:32:35.054+08:00]  1.2058644|
[2021-03-17T10:32:36.054+08:00]  1.4215064|
[2021-03-17T10:32:37.054+08:00]  1.2808295|
[2021-03-17T10:32:38.054+08:00] -0.6173715|
[2021-03-17T10:32:39.054+08:00] 0.06644377|
[2021-03-17T10:32:40.054+08:00| 2.349338|
[2021-03-17T10:32:41.054+08:00]  1.7335888|
[2021-03-17T10:32:42.054+08:00]  1.5872132|

Total line number = 10000

MR SQL i54) -

[select median(sO, "error"="0.01") from root.test

i a1

| Time|median(root. test.s0, "error"="0.01")|

[1970-01-01T08:00:00.000+08:00| 1.021884560585022]

2.7 MinMax

2.7.1 BB
AR ECR 5 AP min-max JyyE#EATRRELL . B/MEH—2 0, RKEH—F

Hi%f: MINMAX

BIATA: AL A )74, 2580k INT32 / INT64 / FLOAT / DOUBLE,
SH:

o compute : £ H A "batch", NPRFEHEETIEAJG L ; 2 & N "stream" | )75
PR B RAE K e/ IMEREA TR AT B4 . BRIACH "batch”

o min - i AT N ) R/ MEL

o max : IR R AE

)P L A Es), 2825 DOUBLE.

2.7.2 {7 B
2.7.2.1 EEIREE

NG ZIE

‘ | Time|root.test.s1]|



2.7 MinMax

[1970-01-01T08:00:00.100+08:00| 0.0]
[1970-01-01T08:00:00.200+08:00| 0.0]
[1970-01-01T08:00:00.300+08:00] 1.0]
[1970-01-01T08:00:00.400+08:00| -1.0]
[1970-01-01T08:00:00.500+08:00| 0.0]
[1970-01-01T08:00:00.600+08:00| 0.0]
[1970-01-01T08:00:00.700+08:00| -2.0]
[1970-01-01T08:00:00.800+08:00| 2.0]
[1970-01-01T08:00:00.900+08:00| 0.0]
[1970-01-01T08:00:01.000+08:00| 0.0]
[1970-01-01T08:00:01.100+08:00] 1.0]
[1970-01-01T08:00:01.200+08:00| -1.0]
[1970-01-01T08:00:01.300+08:00| -1.0]
[1970-01-01T08:00:01.400+08:00| 1.0]
[1970-01-01T08:00:01.500+08:00| 0.0]
[1970-01-01T08:00:01.600+08:00] 0.0]
[1970-01-01T08:00:01.700+08:00] 10.0]
[1970-01-01T08:00:01.800+08:00| 2.0
[1970-01-01T08:00:01.900+08:00| -2.0]
[1970-01-01T08:00:02.000+08:00| 0.0]
AT SQL 1A

[select minmax(s1) from root.test

N/

sl

| Time|minmax(root. test.s1)|

[1970-01-01T08:00:00.100+08:00] 0.16666666666666660]|
[1970-01-01T08:00:00.200+08:00] 0.16666666666666666|
[1970-01-01T08:00:00.300+08:00| 0.25]
[1970-01-01T08:00:00.400+08:00] 0.08333333333333333|
[1970-01-01T08:00:00.500+08:00] 0.16666666666666666|
[1970-01-01T08:00:00.600+08:00] 0.16666666666666660]|
[1970-01-01T08:00:00.700+08:00] 0.0]
[1970-01-01T08:00:00.800+08:00] 0.3333333333333333|
[1970-01-01T08:00:00.900+08:00] 0.16666666666666660]|
[1970-01-01T08:00:01.000+08:00] 0.16666666666666666]|
[1970-01-01T08:00:01.100+08:00| 0.25|
[1970-01-01T08:00:01.200+08:00] 0.08333333333333333]
[1970-01-01T08:00:01.300+08:00] 0.08333333333333333|
[1970-01-01T08:00:01.400+08:00| 0.25|
[1970-01-01T08:00:01.500+08:00] 0.16666666666666660]|
[1970-01-01T08:00:01.600+08:00] 0.16666666666666666|
[1970-01-01T08:00:01.700+08:00| 1.0




2.8 Mode

‘ [1970-01-01T08:00:01.800+08:00] 0.3333333333333333]
‘ [1970-01-01T08:00:01.900+08:00| 0.0]
‘ [1970-01-01T08:00:02.000+08:00] 0.16666666666666666|

2.8 Mode

2.8.1 EREWAY

ARRBON TP IR AL, R BB 2 oK .

%% : MODE

BAEH: AR AR, REAT UL .

FHOEE: Gl B, B SR AR, RS —NIRRIECR 0. {0 ARKK
HUEACITIS

B

o WAL MMM ImZ IR, b iLE—1.

o Bl rh A (EANBRARAE R 2 B2, (H NaN A P20

2.8.2 B

NGk
~
Time|root.test.d2.s2|
[1970-01-01T08:00:00.001+08:00)| Hello|
[1970-01-01T08:00:00.002+08:00)| hello|
[1970-01-01T08:00:00.003+08:00)| Hello|
[1970-01-01T08:00:00.004+08:00)| World|
[1970-01-01T08:00:00.005+08:00)| World|
[1970-01-01T08:00:01.600+08:00)| World|
[1970-01-15T09:37:34.451+08:00)| Hello|
[1970-01-15T09:37:34.452+08:00)| hello|
[1970-01-15T09:37:34.453+08:00)| Hello|
[1970-01-15T09:37:34.454+08:00)| World|
[1970-01-15T09:37:34.455+08:00)| World|
T2 SQL 4] :
Eselect mode(s2) from root.test.d2 J
H Ly

K Time|mode(root. test .d2.s2)| |



2.9 MvAvg

‘ [1970-01-01T08:00:00.000+08:00| World|

= = = |

2.9 MvAvg

2.9.1 FREWIAY
RERBTE IR ST
i #: MVAVG
HNEH: (LS aN AR5, 24780k INT32 / INT64 / FLOAT / DOUBLE.,
BH:
o window : FEhE ORI, BRIMEH 10.
H)ys - s AP, 268055 DOUBLE.

2.9.2 B

29.2.1 HREEDKE

WA

Time|root. test.s1]|
[1970-01-01T08:00:00.100+08:00] 0.0]
[1970-01-01T08:00:00.200+08:00| 0.0]
[1970-01-01T08:00:00.300+08:00| 1.0]
[1970-01-01T08:00:00.400+08:00| -1.0]
[1970-01-01T08:00:00.500+08:00| 0.0]
[1970-01-01T08:00:00.600+08:00| 0.0]
[1970-01-01T08:00:00.700+08:00| -2.0]
[1970-01-01T08:00:00.800+08:00| 2.0]|
[1970-01-01T08:00:00.900+08:00| 0.0]
[1970-01-01T08:00:01.000+08:00| 0.0]
[1970-01-01T08:00:01.100+08:00| 1.0]
[1970-01-01T08:00:01.200+08:00| -1.0]
[1970-01-01T08:00:01.300+08:00| -1.0]
[1970-01-01T08:00:01.400+08:00| 1.0]
[1970-01-01T08:00:01.500+08:00] 0.0]
[1970-01-01T08:00:01.600+08:00| 0.0]
[1970-01-01T08:00:01.700+08:00| 10.0]
[1970-01-01T08:00:01.800+08:00| 2.0]|
[1970-01-01T08:00:01.900+08:00| -2.0]
[1970-01-01T08:00:02.000+08:00| 0.0]




2.10 PACF

M2 SQL i :

[select mvavg(sl, "window"="3") from root.test

s

| Time|mvavg(root. test.s1, "window"="3")|

[1970-01-01T08:00:00.300+08:00|
[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.500+08:00]
[1970-01-01T08:00:00.600+08:00|
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.800+08:00|
[1970-01-01T08:00:00.900+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:01.100+08:00]
[1970-01-01T08:00:01.200+08:00|
[1970-01-01T08:00:01.300+08:00|
[1970-01-01T08:00:01.400+08:00|
[1970-01-01T08:00:01.500+08:00|
[1970-01-01T08:00:01.600+08:00|
[1970-01-01T08:00:01.700+08:00|
[1970-01-01T08:00:01.800+08:00|
[1970-01-01T08:00:01.900+08:00]
[1970-01-01T08:00:02.000+08:00|

0.3333333333333333)|
0.0}
-0.3333333333333333
0.0}
~0.6666666666666660|
0.0}
0.6666666666666666|
0.0}
0.3333333333333333)|
0.0}
~0.6666666666666660|
0.0]
0.3333333333333333)
0.0}
3.3333333333333335)
4.0|

0.0}
~0.6666666666666660|

2.10 PACF

2.10.1 eREFIAY

AR SR AR Yule-Walker J5 72, THRFHII W H AR R AL XFTHRFIRA AT

S, TIRERTREBATE, DL ) NaN

% #: PACF

WA ACCEF A AT, 25848 INT32 / INT64 / FLOAT / DOUBLE,

BH:

o lag : HKIFEMEL. BRIAMEN min(10logygn,n — 1) , n FFdhE S84
sl HiH AP, 285445 DOUBLE.

2.10.2 BB
2.10.2.1 il b B

NG 2E




2.11 Percentile

Time|root. test.s1]|

[2019-12-27T00:00:00.000+08:00] 5.0]
[2019-12-27T00:05:00.000+08:00| 5.0]
[2019-12-27T00:10:00.000+08:00| 5.0]
[2019-12-27T00:15:00.000+08:00] 5.0]
[2019-12-27T00:20:00.000+08:00| 6.0]
[2019-12-27T00:25:00.000+08:00| 5.0
[2019-12-27T00:30:00.000+08:00] 6.0]
[2019-12-27T00:35:00.000+08:00| 6.0]
[2019-12-27T00:40:00.000+08:00| 6.0]
[2019-12-27T00:45:00.000+08:00| 6.0]
[2019-12-27T00:50:00.000+08:00| 6.0]

[2019-12-27T00:55:00.000+08:00| 5.982609]
[2019-12-27101:00:00.000+08:00]  5.9652176|
[2019-12-27T01:05:00.000+08:00| 5.947826|
[2019-12-27T01:10:00.000+08:00]  5.9304347|
[2019-12-27T01:15:00.000+08:00]  5.9130435|
[2019-12-27101:20:00.000+08:00]  5.8956523|
[2019-12-27T01:25:00.000+08:00| 5.878261]
[2019-12-27101:30:00.000+08:00]  5.8608694|
[2019-12-27T01:35:00.000+08:00| 5.843478|

Total line number = 18066

M SQL A

[se]ect pacf(sl, "lag"="5") from root.test

s

Time|pacf(root.test.s1, "lag"="5")|
[2019-12-27T00:00:00.000+08:00| 1.0]
[2019-12-27T00:05:00.000+08:00]| 0.3528915091942786|
[2019-12-27T00:10:00.000+08:00| 0.1761346122516304]
[2019-12-27T00:15:00.000+08:00] 0.1492391973294682|
[2019-12-27T00:20:00.000+08:00]| 0.03560059645868398|
[2019-12-27T00:25:00.000+08:00] 0.0366222998995286|

16



2.11 Percentile

2.11 Percentile

2.11.1 eREHEIAY

A% PR T 5 B BB S R A 0 R o
#i%%: PERCENTILE
B (S B A ¥, 2878k INT32 / INT64 / FLOAT / DOUBLE,
SR
o rank : FTRAMIECE A BRI HER B, BUETEREY (0,11, BRAESN 0.5,
W35 0.5 B E A A5
o error : TR BT HER iR 22 E 20 b, BUETE B R [0,1), BRIAME A 0. 2 rank =0.5
H.error =0.01, WITHEH B 40 (80 ELSEHES 43 FEAE 0.49~0.51 22 [7]. 24 error =0
I, PRSI ARE A A
Hys: il EAT S, 288055 DOUBLE, FPALEL & —AIfEECH 0. (H 5
IVRAGOEVEIT=E
P FdlE i, B NaN RF 24 20 .

2.11.2 {5
AT

| Time|root.test.s0|

[2021-03-17T10:32:17.054+08:00]  0.5319929|
[2021-03-17T10:32:18.054+08:00]  0.9304316|
[2021-03-17T10:32:19.054+08:00] -1.4800133]|
[2021-03-17T10:32:20.054+08:00]  0.6114087|
[2021-03-17T10:32:21.054+08:00]  2.5163336|
[2021-03-17T10:32:22.054+08:00] —1.0845392|
[2021-03-17T10:32:23.054+08:00]  1.0562582|
[2021-03-17T10:32:24.054+08:00]  1.3867859|
[2021-03-17T10:32:25.054+08:00] —0.45429882|
[2021-03-17T10:32:26.054+08:00]  1.0353678|
[2021-03-17T10:32:27.054+08:00]  0.7307929|
[2021-03-17T10:32:28.054+08:00]  2.3167255|
[2021-03-17T10:32:29.054+08:00| 2.342443|
[2021-03-17T10:32:30.054+08:00]  1.5809103|
[2021-03-17T10:32:31.054+08:00]  1.4829416|
[2021-03-17T10:32:32.054+08:00]  1.5800357|
[2021-03-17T10:32:33.054+08:00]  0.7124368|
[2021-03-17T10:32:34.054+08:00] —-0.78597564|
[2021-03-17T10:32:35.054+08:00]  1.2058644|
[2021-03-17T10:32:36.054+08:00]  1.4215064|
[2021-03-17T10:32:37.054+08:00]  1.2808295|




2.12 Period

[2021-03-17T10:32:38.054+08:00] -0.6173715|
[2021-03-17T10:32:39.054+08:00] 0.06644377|
[2021-03-17T10:32:40.054+08:00| 2.349338|
[2021-03-17T10:32:41.054+08:00]  1.7335888|
[2021-03-17T10:32:42.054+08:00]  1.5872132|

Total line number = 10000

AT AR SQL 54 :
[select percentile(sO, "rank"="0.2", "error"="0.01") from root.test }
i A
; Time;percentile(root.test.sO, "rank"="0.2", "error"=“0.01");
|=197O—01—01T08200:00.000+08:00=| 0.180146962404251 1=|

2.12 Period

2.12.1 AW

AR BT T A B Z A Y A 0

#i%#: PERIOD

B AES: AUH BN A TS, 2570 INT32 / INT64 / FLOAT / DOUBLE

i REs: G SRS, AN INT32, JE A A5 — SR 0. {50 A 1R
AT

2.12.2 iR

AT
N

Time|root. test.d3.s1|
[1970-01-01T08:00:00.001+08:00] 1.0]
[1970-01-01T08:00:00.002+08:00| 2.0]
[1970-01-01T08:00:00.003+08:00| 3.0]
[1970-01-01T08:00:00.004+08:00| 1.0]
[1970-01-01T08:00:00.005+08:00| 2.0]
[1970-01-01T08:00:00.006+08:00| 3.0]
[1970-01-01T08:00:00.007+08:00| 1.0]
[1970-01-01T08:00:00.008+08:00| 2.0]
[1970-01-01T08:00:00.009+08:00| 3.0]




2.13 QLB

M2 SQL i :

[select period(sl) from root.test.d3

| LA

i ¥4

| Time| period(root.test.d3.s1)|

[1970-01-01T08:00:00.000+08:00| 3]

2.12.2.1 Zeppelin 734

HERE: <http://101.6.15.213:18181/#/notebook/2GEIBUSZ9>

2.13 QLB

2.13.1 BRBRIST

KREEHE A TFIE Qe Goit &, HitEX A pH. p EUNE T8 AT
RENAE RS

FE#: QLB

BIANTEA: A AN A7), 25514 INT32 / INT64 / FLOAT / DOUBLE,

SH:

o lag : 1M MBI HENIERHE, BUENV A 1 2 n-2 Z[AIHEEEL, n S FPoREE
SE ERIAE n-2.

MRS B BN FES, 265 DOUBLE., %542 Qrp Bt &X i p (8, B
) BRI AL B

PR Qe GiitE i M X RECRES, MF ARSI EmIE p E, 7T PAEH Auto-
Correlation PR% .

2.13.2 iRl
2.13.2.1 BN

YNGR
Time|root. test.dl.s1]|
|1970-01-01T00:00:00.100+08:00| 1.22]
[1970-01-01T00:00:00.200+08:00)| -2.78|
[1970-01-01T00:00:00.300+08:00)| 1.53]
|1970-01-01T00:00:00.400+08:00)| 0.70]




2.14 Resample

[1970-01-01T00:00:00.500+08:00]
[1970-01-01T00:00:00.600+08:00|
[1970-01-01T00:00:00.700+08:00|
[1970-01-01T00:00:00.800+08:00]
[1970-01-01T00:00:00.900+08:00|
[1970-01-01T00:00:01.000+08:00|
[1970-01-01T00:00:01.100+08:00]
[1970-01-01T00:00:01.200+08:00|
[1970-01-01T00:00:01.300+08:00|
[1970-01-01T00:00:01.400+08:00]
[1970-01-01T00:00:01.500+08:00|
[1970-01-01T00:00:01.600+08:00|
[1970-01-01T00:00:01.700+08:00|
[1970-01-01T00:00:01.800+08:00|
[1970-01-01T00:00:01.900+08:00|
[1970-01-01T00:00:02.000+08:00|

0.75|
-0.72]
-0.22|
0.28]
0.57|
-0.22]
-0.72]
1.34|
-0.25]
0.17|
2.51]
1.42]
~1.34|
-0.01]
-0.49]
1.63|

T SQL i)

Lselect QB(sl) from root.test.dl

NE—

i ¥4

t

| Time|QB(root. test.d1.s1)|

[1970-01-01T00:00:00.001+08:00|
[1970-01-01T00:00:00.002+08:00|
[1970-01-01T00:00:00.003+08:00|
[1970-01-01T00:00:00.004+08:00|
[1970-01-01T00:00:00.005+08:00|
[1970-01-01T00:00:00.006+08:00|
[1970-01-01T00:00:00.007+08:00|
[1970-01-01T00:00:00.008+08:00|
[1970-01-01T00:00:00.009+08:00]
[1970-01-01T00:00:00.010+08:00|
[1970-01-01T00:00:00.011+08:00|
[1970-01-01T00:00:00.012+08:00|
[1970-01-01T00:00:00.013+08:00|
[1970-01-01T00:00:00.014+08:00|
[1970-01-01T00:00:00.015+08:00]
[1970-01-01T00:00:00.016+08:00|
[1970-01-01T00:00:00.017+08:00]
[1970-01-01T00:00:00.018+08:00|

0.2168702295315677|
0.3068948509261751|
0.4217859150918444|
0.5114539874276656|
0.6560619525616759|
0.7722398654053280]
0.8532491661465290|
0.9028575017542528|
0.9434989988192729|
0.8950280161464689|
0.7701048398839656|
0.7845536060001281|
0.5943030981705825|
0.4618413512531093|
0.2645948244673964|
0.3167530476666645|
0.2330010780351453|
0.0666611237622325|




2.14 Resample

2.14 Resample

2.14.1 sREHEIAY

AR FIOUH AT 91 e B 2 R A T R, UG FORFERIT RAE . HET, ARk
SCRPE FoRAE DT VA AL HE NaN 7575 (NaN). Fi{EIE 583 (FFill), J5{EiE 783k (BFill) DA K
LVEAREYR (Linear); AR pRESCRAI N RFINE N MR A, BEEEFERR(E Max).,
f/ME (Min), E1{E (First), RK{E (Last). “F-¥9{E (Mean) #1944 (Median).
Fi%c$: RESAMPLE
BB (S5 AT, 2567k INT32 / INT64 / FLOAT / DOUBLE,
S
o every : HURFIUR, B MAHMMIES. HElZHIMAA, 452 ms (2
). s (Bb). om’ (438P). b (UNEE) Fird” (R). SECR LA .

o interp : | SREEMYIF(E Y, BUE N NaN’ | FFill’, "BFill’ 3 Linear’ . 7EH45 150
T, ffH NaN H 7tk

o aggr : NREMEBANFE, BUE K’'Max’, "Min’, “First’, "Last’, "Mean’ 5§’ Median’ ,
AT, ARG .

o start : FURFEAVERLGHIE (f27), 2— M= yyyy-MM-dd HH:mm:ss™ [#JH}{A]
TR . TESETEOLT, S — A R S B )

o end : HORMEMLTREIN (M), 22— yyyy-MM-dd HH:mm:ss’ [#H]
[ FAPER . TR OLT , R — A S8 s s [R3

MBS B AASFES], 2%k DOUBLE. %551 W6 55 R B R 4% 25 8] b 43
fiie

P53 B NaN 528k 205

2.14.2 {EHRBI
2.14.2.1 FRFE

Y EORER TR AR, R 2T R

NGk
Time|root.test.d1.s1]|
[2021-03-06T16:00:00.000+08:00| 3.09|
[2021-03-06T16:15:00.000+08:00| 3.53]
[2021-03-06T16:30:00.000+08:00| 3.5]
[2021-03-06T16:45:00.000+08:00| 3.51]
[2021-03-06T17:00:00.000+08:00| 3.41|

MTF 2 SQL i) :

21




2.14 Resample

[select resample(sl, every’="5m’, interp’="linear’) from root.test.dl J
iy g

| Time|resample(root.test.d1.s1, "every'="5m", "interp"="linear")|
[2021-03-06T16:00:00.000+08:00| 3.0899999141693115]|
[2021-03-06T16:05:00.000+08:00] 3.2366665999094644]
[2021-03-06T16:10:00.000+08:00| 3.3833332856496177|
[2021-03-06T16:15:00.000+08:00| 3.5299999713897705|
[2021-03-06T16:20:00.000+08:00] 3.5199999809265137|
[2021-03-06T16:25:00.000+08:00| 3.509999990463257|
[2021-03-06T16:30:00.000+08:00] 3.5]
[2021-03-06T16:35:00.000+08:00]| 3.503333330154419]
[2021-03-06T16:40:00.000+08:00| 3.506666660308838|
[2021-03-06T16:45:00.000+08:00| 3.509999990463257|
[2021-03-06T16:50:00.000+08:00] 3.4766666889190674|
[2021-03-06T16:55:00.000+08:00| 3.443333387374878|
[2021-03-06T17:00:00.000+08:00] 3.4100000858306885]|

2.14.2.2 PRAE

YHECORAERAR T B BRI, KF ST RAE
BWAPSIE L, TR SQL BRI :

[select resample(sl, every’="30n’, aggr’=’first’) from root.test.dl

NE—

s
-
Time|resample(root.test.d1l.s1, "every"="3(m", "aggr'="first")|
[2021-03-06T16:00:00.000+08:00] 3.0899999141693115]
[2021-03-06T16:30:00.000+08:00]| 3.5]
[2021-03-06T17:00:00.000+08:00] 3.4100000858306885|

2.14.2.3 R R BRI R BE

AT DA start A1 end WS Z40h E BORFER I [R] B, 8 HH S B IR RIS FRL A 7 70 > 9
KD
AP, AT SQL iHAanT :

[select resample(sl, ’every’="30n’,’ start’="2021-03-06,15:00:00") from root.test.dl J




2.15 Sample

i E A -

Time|resample(root.test.d1.s1, "every"="3(m", "start"="2021-03-06 15:00:00")]|
[2021-03-06T15:00:00.000+08:00)| NaN|
[2021-03-06T15:30:00.000+08:00)| NaN|
[2021-03-06T16:00:00.000+08:00| 3.309999942779541|
[2021-03-06T16:30:00.000+08:00| 3.5049999952316284|
[2021-03-06T17:00:00.000+08:00| 3.4100000858306885|

J

2.15 Sample

2.15.1 AW

AR EO APV IEATRAE , BT 2 Frde Bk s R Bl o il . F AT,
ARRBCFF AR T 5 EKHMRAES: (reservoir sampling) X R IEATRENLRAE, P
AR ORI R AN ) SFHR AR (isometric sampling) 4 I AH <5 149225 | 18] B 4
BT RAE

% %: SAMPLE

BAEH: SRR AR, RET DU LR .

S8
o method : SRAEEHYE, BUHE A reservoir’ o ’isometric’ . FEFRETE LT, RAE KR

o ki RAFEL, B MIEEE, EHEREILNA 1.

Esl: G A, RS AP SRR R, P A
R — R SR B TR AR S

P WEPRRBBOR TR, AR A5 A5 51 B i SRS et

2.15.2 Bl

2.15.2.1 FHKHRAE

4 method 24y reservoir’ BUEREI, R A KR FEEM i A ¥ S AT RAE .
TIRRHIIERA RN, TR 7 2R ] R4S
NS ZIE

Time|root.test.dl.s1]|

[2020-01-01T00:00:01.000+08:00] 1.0
[2020-01-01T00:00:02.000+08:00| 2.0]
[2020-01-01T00:00:03.000+08:00| 3.0]

23



2.16 Segment

[2020-01-01T00:00:04.000+08:00|
[2020-01-01T00:00:05.000+08:00|
[2020-01-01T00:00:06.000+08:00]
[2020-01-01T00:00:07.000+08:00]
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:09.000+08:00|
[2020-01-01T00:00:10.000+08:00|

L I

4.0]
5.0]
6.0]
7.0]
8.0
9.0]
10.0|

M2 SQL A :

[select sample(s1, ‘method’="reservoir’,’k’="5") from root.test.dl

N

i ¥ a1

Time|sample(root. test.d1.s1, "method"="reservoir", "k"="5")|

[2020-01-01T00:00:02.000+08:00]
[2020-01-01T00:00:03.000+08:00|
[2020-01-01T00:00:05.000+08:00|
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00|

2.0]
3.0]
5.0
8.0
10.0|

2.15.2.2 FHRAE

4 method 4y’ isometric” I, 3R 45 B RB M A JFIE TR
B AJFAIRLE, ST SQL iFAT T

Eselect sample(s1, ‘method’="isometric’,’k’="5") from root.test.dl

Hy e
| Time|sample(root. test.d1.s1, "method"="isometric", "k"="5")|
[2020-01-01T00:00:01.000+08:00| 1.0]
[2020-01-01T00:00:03.000+08:00| 3.0|
[2020-01-01T00:00:05.000+08:00| 5.0]
[2020-01-01T00:00:07.000+08:00| 7.0|
[2020-01-01T00:00:09.000+08:00| 9.0|
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2.16 Segment

2.16 Segment

2.16.1 pREHEIAY

A PR B IR B i AL A B R R o 2 1R A, R BRI A R
TeAEEE A A E.

A% #: SEGMENT

AR (SRR N AR, 25504 INT32 / INT64 / FLOAT / DOUBLE

SR

o output : "all" 4 tH A IAE: “first” Hith TSRS AE. BAAK first",

o error : FEfFAEL M IIRE RVFIE. RENE SCN TIPS T L AT

RZELEHERIIE. BHAH 0.1.

i)y FEihEATY), 24055 DOUBLE.

P RECEIA A B SE il a] (R B 207« eRBGEEUIT A 5, &Rl 2, iF
SeiE TR B . AR BIE I EOYE, TR AI BAE W] BB BAME T8 (B
e

2.16.2 iRl

WA
| Time|root.test.s1]|
[1970-01-01T08:00:00.000+08:00| 5.0]
[1970-01-01T08:00:00.100+08:00| 0.0]
[1970-01-01T08:00:00.200+08:00| 1.0]
[1970-01-01T08:00:00.300+08:00| 2.0|
[1970-01-01T08:00:00.400+08:00| 3.0
[1970-01-01T08:00:00.500+08:00| 4.0|
[1970-01-01T08:00:00.600+08:00| 5.0]
[1970-01-01T08:00:00.700+08:00| 6.0|
[1970-01-01T08:00:00.800+08:00| 7.0]
[1970-01-01T08:00:00.900+08:00| 8.0]
[1970-01-01T08:00:01.000+08:00| 9.0|
[1970-01-01T08:00:01.100+08:00| 9.1]
[1970-01-01T08:00:01.200+08:00] 9.2]
[1970-01-01T08:00:01.300+08:00| 9.3|
[1970-01-01T08:00:01.400+08:00| 9.4|
[1970-01-01T08:00:01.500+08:00| 9.5]
[1970-01-01T08:00:01.600+08:00| 9.6|
[1970-01-01T08:00:01.700+08:00| 9.7]
[1970-01-01T08:00:01.800+08:00| 9.8|
[1970-01-01T08:00:01.900+08:00| 9.9|

[1970-01-01T08:00:02.000+08:00| 10.0|

25




2.17 Skew

[1970-01-01T08:00:02.100+08:00]
[1970-01-01T08:00:02.200+08:00|
[1970-01-01T08:00:02.300+08:00|
[1970-01-01T08:00:02.400+08:00]
[1970-01-01T08:00:02.500+08:00|
[1970-01-01T08:00:02.600+08:00|
[1970-01-01T08:00:02.700+08:00|
[1970-01-01T08:00:02.800+08:00|
[1970-01-01T08:00:02.900+08:00|
[1970-01-01T08:00:03.000+08:00]
[1970-01-01T08:00:03.100+08:00|
[1970-01-01T08:00:03.200+08:00|
[1970-01-01T08:00:03.300+08:00|
[1970-01-01T08:00:03.400+08:00|
[1970-01-01T08:00:03.500+08:00|
[1970-01-01T08:00:03.600+08:00|
[1970-01-01T08:00:03.700+08:00|
[1970-01-01T08:00:03.800+08:00]
[1970-01-01T08:00:03.900+08:00|

8.0
6.0]
4.0|
2.0]
0.0}
-2.0]
~4.0]
-6.0]
-8.0]
~10.0]
10.0]
10.0]
10.0]
10.0]
10.0]
10.0]
10.0]
10.0]
10.0]

MTF 2 SQL i)

n_n

Lselect segment(sl,"error

0.1") from root.test

N/

sl

| Time|segment(root.test.s1, "error"="0.1")|

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:01.000+08:00]
[1970-01-01T08:00:02.000+08:00|
[1970-01-01T08:00:03.000+08:00|
[1970-01-01T08:00:03.200+08:00]

L I

5.0]
1.0]
9.0]
10.0|
~10.0]
10.0]

I

2.17 Skew

217.1 BB

AR BN TR A B 2 A0 1 Al P

HiB#: SKEW

HWAFH: B AT, 2828 INT32 / INT64 / FLOAT / DOUBLE
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2.18 Spline

gl f AP, 28800 DOUBLE, Fail i — M RIEC, 0. {HoAE

A 2 P B8

P ARy E. BRA(EA NaN Kf 242

2.17.2 {1
AT

[ Time|ro

ot.test.dl.s1]

[2020-01-01T00:00:00.000+08:00|
[2020-01-01T00:00:01.000+08:00|
[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:03.000+08:00|
[2020-01-01T00:00:04.000+08:00|
[2020-01-01T00:00:05.000+08:00|
[2020-01-01T00:00:06.000+08:00|
[2020-01-01T00:00:07.000+08:00|
[2020-01-01T00:00:08.000+08:00]
[2020-01-01T00:00:09.000+08:00|
[2020-01-01T00:00:10.000+08:00|
[2020-01-01T00:00:11.000+08:00]
[2020-01-01T00:00:12.000+08:00|
[2020-01-01T00:00:13.000+08:00|
[2020-01-01T00:00:14.000+08:00|
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:17.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:19.000+08:00|

1.0]
2.0]
3.0]
4.0
5.0]
6.0]
7.0
8.0
9.0]
10.0|
10.0]
10.0]
10.0]
10.0]
10.0|
10.0]
10.0]
10.0|
10.0|
10.0]

M TR SQL 4] -

[select skew(sl) from root.test.dl

N

i e

Time|

skew(root. test.dl.s1)]|

[1970-01-01T08:00:00.000+08:00|

—0.9998427402292644|
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2.18 Spline

2.18 Spline

2.18.1 pREHIAY

A PR FAR T 506G 7 T =R A5 AU A 5 A E R A

Wi %: SPLINE

TR AN AT, 25704 INT32 / INT64 / FLOAT / DOUBLE.

SR

o points : E RN

WHyA - AP, 288455 DOUBLE.

Peonc AN R B APA R E RBAE, SEIRI R R RAE . SO A SR DT
4 ANEF AT AR

2.18.2 fdifH Rpil

2.18.2.1 e

NGk
| Time|root.test.s1]|
[1970-01-01T08:00:00.000+08:00| 0.0]
[1970-01-01T08:00:00.300+08:00| 1.2]
[1970-01-01T08:00:00.500+08:00| 1.7]
[1970~01-01T08:00:00.700+08:00)| 2.0|
[1970-01-01T08:00:00.900+08:00| 2.1]
[1970-01-01T08:00:01.100+08:00| 2.0|
[1970-01-01T08:00:01.200+08:00)| 1.8]
[1970-01-01T08:00:01.300+08:00| 1.2]
[1970-01-01T08:00:01.400+08:00| 1.0]
[1970-01-01T08:00:01.500+08:00| 1.6]

T & SQL /4] :

[select spline(sl, "points"="151") from root.test }

s 8 -

Time| spline(root.test.s1, "points"="151")|
[1970-01-01T08:00:00.000+08:00)| 0.0]
[1970-01-01T08:00:00.010+08:00| 0.04870000251134237|
[1970-01-01T08:00:00.020+08:00| 0.09680000495910646|
[1970-01-01T08:00:00.030+08:00)| 0.14430000734329226|
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2.18 Spline

[1970-01-01T08:00:00.040+08:00|
[1970-01-01T08:00:00.050+08:00|
[1970-01-01T08:00:00.060+08:00]
[1970-01-01T08:00:00.070+08:00]
[1970-01-01T08:00:00.080+08:00|
[1970-01-01T08:00:00.090+08:00|
[1970-01-01T08:00:00.100+08:00|
[1970-01-01T08:00:00.110+08:00|
[1970-01-01T08:00:00.120+08:00|
[1970-01-01T08:00:00.130+08:00]
[1970-01-01T08:00:00.140+08:00|
[1970-01-01T08:00:00.150+08:00]
[1970-01-01T08:00:00.160+08:00|
[1970-01-01T08:00:00.170+08:00|
[1970-01-01T08:00:00.180+08:00]
[1970-01-01T08:00:00.190+08:00|
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.210+08:00]
[1970-01-01T08:00:00.220+08:00|
[1970-01-01T08:00:00.230+08:00|
[1970-01-01T08:00:00.240+08:00|
[1970-01-01T08:00:00.250+08:00|
[1970-01-01T08:00:00.260+08:00|
[1970-01-01T08:00:00.270+08:00|
[1970-01-01T08:00:00.280+08:00|
[1970-01-01T08:00:00.290+08:00|
[1970-01-01T08:00:00.300+08:00|
[1970-01-01T08:00:00.310+08:00|
[1970-01-01T08:00:00.320+08:00|
[1970-01-01T08:00:00.330+08:00|
[1970-01-01T08:00:00.340+08:00|
[1970-01-01T08:00:00.350+08:00|
[1970-01-01T08:00:00.360+08:00|
[1970-01-01T08:00:00.370+08:00|
[1970-01-01T08:00:00.380+08:00]
[1970-01-01T08:00:00.390+08:00|
[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.410+08:00]
[1970-01-01T08:00:00.420+08:00|
[1970-01-01T08:00:00.430+08:00|
[1970-01-01T08:00:00.440+08:00|
[1970-01-01T08:00:00.450+08:00|
[1970-01-01T08:00:00.460+08:00|
[1970-01-01T08:00:00.470+08:00|
[1970-01-01T08:00:00.480+08:00|
[1970-01-01T08:00:00.490+08:00|
[1970-01-01T08:00:00.500+08:00|

0.19120000966389972|
0.23750001192092896|
0.2832000141143799|
0.32830001624425253|
0.3728000183105469|
0.416700020313263|
0.4600000222524008|
0.5027000241279602|
0.54480002593994 14|
0.5863000276883443|
0.627200029373169|
0.6675000309944153|
0.7072000325520833|
0.7463000340461731|
0.7848000354766846|
0.8227000368436178|
0.8600000381469728|
0.8967000393867494|
0.9328000405629477|
0.9683000416755676|
1.0032000427246095|
1.037500043710073|
1.071200044631958|
1.1043000454902647|
1.1368000462849934|
1.1687000470161437|
1.2000000476837158|
1.2307000483103594|
1.2608000489139557|
1.2903000494873524|
1.3192000500233967|
1.3475000505149364|
1.3752000509548186|
1.402300051335891|
1.4288000516510009]
1.4547000518929958|
1.480000052054723|
1.5047000521290301|
1.5288000521087646|
1.5523000519867738|
1.575200051755905]
1.597500051409006|
1.619200050938924|
1.6403000503385066|
1.660800049600601|
1.680700048718055|
1.7000000476837158|




2.18 Spline

[1970-01-01T08:00:00.510+08:00]
[1970-01-01T08:00:00.520+08:00|
[1970-01-01T08:00:00.530+08:00|
[1970-01-01T08:00:00.540+08:00]
[1970-01-01T08:00:00.550+08:00|
[1970-01-01T08:00:00.560+08:00|
[1970-01-01T08:00:00.570+08:00|
[1970-01-01T08:00:00.580+08:00|
[1970-01-01T08:00:00.590+08:00|
[1970-01-01T08:00:00.600+08:00|
[1970-01-01T08:00:00.610+08:00|
[1970-01-01T08:00:00.620+08:00|
[1970-01-01T08:00:00.630+08:00|
[1970-01-01T08:00:00.640+08:00|
[1970-01-01T08:00:00.650+08:00|
[1970-01-01T08:00:00.660+08:00|
[1970-01-01T08:00:00.670+08:00]
[1970-01-01T08:00:00.680+08:00]
[1970-01-01T08:00:00.690+08:00|
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.710+08:00|
[1970-01-01T08:00:00.720+08:00|
[1970-01-01T08:00:00.730+08:00|
[1970-01-01T08:00:00.740+08:00|
[1970-01-01T08:00:00.750+08:00|
[1970-01-01T08:00:00.760+08:00|
[1970-01-01T08:00:00.770+08:00|
[1970-01-01T08:00:00.780+08:00|
[1970-01-01T08:00:00.790+08:00|
[1970-01-01T08:00:00.800+08:00|
[1970-01-01T08:00:00.810+08:00|
[1970-01-01T08:00:00.820+08:00]
[1970-01-01T08:00:00.830+08:00|
[1970-01-01T08:00:00.840+08:00|
[1970-01-01T08:00:00.850+08:00]
[1970-01-01T08:00:00.860+08:00|
[1970-01-01T08:00:00.870+08:00|
[1970-01-01T08:00:00.880+08:00|
[1970-01-01T08:00:00.890+08:00|
[1970-01-01T08:00:00.900+08:00|
[1970-01-01T08:00:00.910+08:00|
[1970-01-01T08:00:00.920+08:00|
[1970-01-01T08:00:00.930+08:00|
[1970-01-01T08:00:00.940+08:00|
[1970-01-01T08:00:00.950+08:00|
[1970-01-01T08:00:00.960+08:00|
[1970-01-01T08:00:00.970+08:00|

1.7188475466453037]
1.7373800457262996|
1.7555825448831923|
1.7734400440724702]
1.790937543250622]
1.8080600423741364]
1.8247925413995016
1.8411200402832066|
1.8570275389817397]
1.8725000374515897]
1.8875225356492449)
1.902080033531194]
1.9161575310539258)
1.9297400281739288)|
1.9428125248476913|
1.9553600210317021
1.96736751668245|
1.9788200117564232]
1.9897025062101101]|
2.0]
2.0097024933913334
2.0188199867081615)|
2.027367479995188)
2.0353599732971155)
2.0428124666586482|
2.049739960124489)
2.056157453739342)
2.06207994754791]
2.067522441594897]
2.072499935925006|
2.07702743058294|
2.081119925613404]
2.0847924210611]
2.0880599169707317|
2.0909374133870027|
2.0934399103546166|
2.0955824079182768|
2.0973799061226863)|
2.098847405012549)
2.0999999046325684]
2.1005574051201332
2.1002599065303778|
2.0991524087846245)
2.0972799118041947|
2.0946874155104105)|
2.0914199198245944)
2.0875224246680673)|
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2.18 Spline

[1970-01-01T08:00:00.980+08:00|
[1970-01-01T08:00:00.990+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:01.010+08:00]
[1970-01-01T08:00:01.020+08:00|
[1970-01-01T08:00:01.030+08:00|
[1970-01-01T08:00:01.040+08:00|
[1970-01-01T08:00:01.050+08:00|
[1970-01-01T08:00:01.060+08:00|
[1970-01-01T08:00:01.070+08:00|
[1970-01-01T08:00:01.080+08:00|
[1970-01-01T08:00:01.090+08:00|
[1970-01-01T08:00:01.100+08:00|
[1970-01-01T08:00:01.110+08:00|
[1970-01-01T08:00:01.120+08:00]
[1970-01-01T08:00:01.130+08:00]
[1970-01-01T08:00:01.140+08:00|
[1970-01-01T08:00:01.150+08:00]
[1970-01-01T08:00:01.160+08:00|
[1970-01-01T08:00:01.170+08:00|
[1970-01-01T08:00:01.180+08:00|
[1970-01-01T08:00:01.190+08:00|
[1970-01-01T08:00:01.200+08:00|
[1970-01-01T08:00:01.210+08:00]
[1970-01-01T08:00:01.220+08:00|
[1970-01-01T08:00:01.230+08:00|
[1970-01-01T08:00:01.240+08:00|
[1970-01-01T08:00:01.250+08:00|
[1970-01-01T08:00:01.260+08:00|
[1970-01-01T08:00:01.270+08:00|
[1970-01-01T08:00:01.280+08:00|
[1970-01-01T08:00:01.290+08:00|
[1970-01-01T08:00:01.300+08:00|
[1970-01-01T08:00:01.310+08:00|
[1970-01-01T08:00:01.320+08:00]
[1970-01-01T08:00:01.330+08:00|
[1970-01-01T08:00:01.340+08:00|
[1970-01-01T08:00:01.350+08:00|
[1970-01-01T08:00:01.360+08:00|
[1970-01-01T08:00:01.370+08:00|
[1970-01-01T08:00:01.380+08:00]
[1970-01-01T08:00:01.390+08:00|
[1970-01-01T08:00:01.400+08:00|
[1970-01-01T08:00:01.410+08:00|
[1970-01-01T08:00:01.420+08:00|
[1970-01-01T08:00:01.430+08:00]
[1970-01-01T08:00:01.440+08:00|

2.083039929962151]
2.0780174356281687|
2.0724999415874406|

2.06653244776129)
2.060159954071038)|
2.053427460438006|

2.046379966783517]
2.0390624730288924|

2.031519979095454]
2.0237974849045237|

2.015939990377423|
2.0079924954354746)|

2.0]
1.9907018211101906|
1.9788509124245144)]
1.9645127287932083|
1.9477527250665083|
1.9286363560946513|
1.9072290767278735|
1.8835963418164114]
1.8578036062105014]
1.8299163247603802|
1.7999999523162842]
1.7623635841923329)]
1.7129696477516976|
1.6543635959181928)
1.5890908816156328)|
1.5196969577678319)
1.4487272772986044)]
1.3787272931317647]
1.3122424581911272
1.251818225400506|
1.2000000476837158)|
1.1548000470995912)
1.1130667107899999)
1.0756000393033045)|
1.043200033187868)|

1.016666692992053]
0.9968000192642223)|
0.9844000125527389)]
0.9802666734059655)|
0.9852000023722649)]

1.0]
1.023999999165535|
1.0559999990463256|
1.0959999996423722)
1.1440000009536744)]
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2.19 Spread

[1970-01-01T08:00:01.450+08:00]
[1970-01-01T08:00:01.460+08:00|
[1970-01-01T08:00:01.470+08:00|
[1970-01-01T08:00:01.480+08:00]
[1970-01-01T08:00:01.490+08:00|
[1970-01-01T08:00:01.500+08:00|

1.2000000029802322|
1.264000005722046|
1.3360000091791153|
1.4160000133514405|
1.5040000182390214]
1.600000023841858|

t t

t

2.19 Spread

2.19.1 B

ARRBUN TR AR, BRI E R MER S5

#i%#: SPREAD

HAES]: SR AN ARSI, 267 INT32 / INT64 / FLOAT / DOUBLE.

s A, ELSE AR, RIS AR 0. [E Rz
R A

Pl Ml as i, BRI NaN Ff S

2.19.2 {EHRBI
NSZIIE

L I

I

| Time|root.test.dl.s1]|

t t

t

[2020-01-01T00:00:02.000+08:00| 100.0]
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00] 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0
[2020-01-01T00:00:15.000+08:00] 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0|
[2020-01-01T00:00:18.000+08:00| 116.0|
[2020-01-01T00:00:20.000+08:00| 118.0]
[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0]
[2020-01-01T00:00:30.000+08:00| NaN|

M TR SQL 4] :

[select spread(sl) from root.test.dl where time <= 2020-01-01 00:00:30

N/




2.20 Stddev

sl

| Time|spread(root.test.dl.s1)|

[1970-01-01T08:00:00.000+08:00| 26.0]

2.20 Stddev
2.20.1 PREHAT
AR T B B BRI ) AR bR i 2%
Hi¥(#: STDDEV
HIAFEH]: [T ER A AT, 265k INT32 / INT64 / FLOAT / DOUBLE,
sl fH ERANTES), 288055 DOUBLE. JP A A & — AN ECh 0. fH kR

PRBREZE R A
PR B a(E . BOEMN NaN F5 2 205 .

2.20.2 B

ENGZIE
-

Time|root.test.dl.s1]|
[2020-01-01T00:00:00.000+08:00| 1.0]
[2020-01-01T00:00:01.000+08:00| 2.0]
[2020-01-01T00:00:02.000+08:00| 3.0]
[2020-01-01T00:00:03.000+08:00| 4.0]
[2020-01-01T00:00:04.000+08:00| 5.0]
[2020-01-01T00:00:05.000+08:00| 6.0]
[2020-01-01T00:00:06.000+08:00| 7.0]
[2020-01-01T00:00:07.000+08:00| 8.0|
[2020-01-01T00:00:08.000+08:00| 9.0]
[2020-01-01T00:00:09.000+08:00| 10.0|
[2020-01-01T00:00:10.000+08:00| 11.0]
[2020-01-01T00:00:11.000+08:00] 12.0]
[2020-01-01T00:00:12.000+08:00| 13.0]
[2020-01-01T00:00:13.000+08:00| 14.0|
[2020-01-01T00:00:14.000+08:00| 15.0]
[2020-01-01T00:00:15.000+08:00| 16.0|
[2020-01-01T00:00:16.000+08:00| 17.0|
[2020-01-01T00:00:17.000+08:00| 18.0]
[2020-01-01T00:00:18.000+08:00| 19.0]

[2020-01-01T00:00:19.000+08:00| 20.0]



2.21 IntegralAvg

J

M2 SQL A :

[select stddev(sl) from root.test.dl }

sl

Time|stddev(root. test.dl.s1)]|

[1970-01-01T08:00:00.000+08:00] 5.7662812973353965|

2.21 IntegralAvg

2.21.1 AW

AR BN TSR] e 8 ) e RS (L, RIOPEAH (5] Ik 7] BT R B AR 2 B LAY 91
RIS . 2 X TEER TR E B S % Integral BF%K .
Hi%#: INTEGRALAVG
KATEH: AR AFES, 2589k INT32 / INT64 / FLOAT / DOUBLE,
Hiiypal: g RSP, 28800 DOUBLE, Frail U — M 0. {E A
[ A2 S5 R A A5 R
B
o FRF RIS ) ~F- 359 {1 25 -0 AT B B ) B 47 umit R TR BUE AR S (R IE A
SRS Eie SRR TR E B B A BRI B TR AR Z A
I DA [F] Fof ) BELE T g AP SR INF TR B3, LB S BAACR I RIS TR A2 o 5, BRI
5 1oTDB I [ B0, — 2K«
o Kt Y NaN 5 2 200 o T2k DA I T A7 (RS0 s A
o KIAJFFI I, A AR 05 U — R, it 45 R % s B

2.21.2 Pl

LY NGRIE

Time|root.test.dl.s1]|
[2020-01-01T00:00:01.000+08:00| 1]
[2020-01-01T00:00:02.000+08:00| 2|
[2020-01-01T00:00:03.000+08:00| 5]
[2020-01-01T00:00:04.000+08:00| 6]
[2020-01-01T00:00:05.000+08:00| 7|
[2020-01-01T00:00:08.000+08:00| 8|
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2.22 ZScore

\ [2020-01-01T00:00:09.000+08:00) NN| \
| 12020-01-01T00:00: 10.000+08:00) 10] |
T SQL 154]

N/

[select integralavg(sl) from root.test.dl where time <= 2020-01-01 00:00:10

i A
N
| Time|integralavg(root.test.d1l.s1)|
[1970-01-01T08:00:00.000+08:00]| 5.75]
J
A A

%[(Hz) X1+ (245)x 1+ (5+6) x L+ (6+7) x L+ (7+8) x 3+ (8+10) x 2] /10 = 5.75

2.22 ZScore

2.22.1 BEwiAr

A R B A F A z-score J5 YR TIH—1k .

Hi%$5: ZSCORE

BAFH: QSR RAN TS, 2805 INT32 / INT64 / FLOAT / DOUBLE,
SR

o compute : 7 A "batch”, MIRFEIHE &I A G A 3EE A stream”, W FE
PR J Ty 22064 T Xt S . BRI "bateh”

o avg : MY IIE.

o sd: AT ARIE R .

Hilyral: i ARl A8 DOUBLE,

2.22.2 iR

2.22.2.1 T
PNEZIIE

+ t + W
|
|
|

‘ | Time|root.test.s1]|

[1970-01-01T08:00:00.100+08:00| 0.0]
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2.22 ZScore

[1970-01-01T08:00:00.200+08:00| 0.0]
[1970-01-01T08:00:00.300+08:00| 1.0]
[1970-01-01T08:00:00.400+08:00| -1.0]
[1970-01-01T08:00:00.500+08:00] 0.0]
[1970-01-01T08:00:00.600+08:00| 0.0]
[1970-01-01T08:00:00.700+08:00| -2.0]
[1970-01-01T08:00:00.800+08:00| 2.0
[1970-01-01T08:00:00.900+08:00| 0.0]
[1970-01-01T08:00:01.000+08:00| 0.0]
[1970-01-01T08:00:01.100+08:00] 1.0]
[1970-01-01T08:00:01.200+08:00| -1.0]
[1970-01-01T08:00:01.300+08:00] -1.0]
[1970-01-01T08:00:01.400+08:00| 1.0]
[1970-01-01T08:00:01.500+08:00| 0.0]
[1970-01-01T08:00:01.600+08:00| 0.0]
[1970-01-01T08:00:01.700+08:00| 10.0]
[1970-01-01T08:00:01.800+08:00| 2.0
[1970-01-01T08:00:01.900+08:00] -2.0]
[1970-01-01T08:00:02.000+08:00| 0.0]
MF#EiE) SQL iEA]:

[select zscore(sl) from root.test

i a1

| Time| zscore(root. test.s1)|

[1970-01-01T08:00:00.100+08:00]-0.20672455764868078|
[1970-01-01T08:00:00.200+08:00]-0.20672455764868078|
[1970-01-01T08:00:00.300+08:00] 0.20672455764868078|
[1970-01-01T08:00:00.400+08:00] —-0.6201736729460423|
[1970-01-01T08:00:00.500+08:00]-0.20672455764868078|
[1970-01-01T08:00:00.600+08:00]-0.20672455764868078|
[1970-01-01T08:00:00.700+08:00] —1.033622788243404|
[1970-01-01T08:00:00.800+08:00] 0.6201736729460423|
[1970-01-01T08:00:00.900+08:00]-0.20672455764868078|
[1970-01-01T08:00:01.000+08:00]-0.20672455764868078|
[1970-01-01T08:00:01.100+08:00] 0.20672455764868078|
[1970-01-01T08:00:01.200+08:00] —-0.6201736729460423|
[1970-01-01T08:00:01.300+08:00] —0.6201736729460423|
[1970-01-01T08:00:01.400+08:00] 0.20672455764868078|
[1970-01-01T08:00:01.500+08:00]-0.20672455764868078|
|1970-01-01T08:00:01.600+08:00|-0.2067245576486807§|
[1970-01-01T08:00:01.700+08:00] 3.9277665953249348|
[1970-01-01T08:00:01.800+08:00] 0.6201736729460423|
[1970-01-01T08:00:01.900+08:00] —1.033622788243404]
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2.22 ZScore

‘ [1970-01-01T08:00:02.000+08:00]-0.20672455764868078|
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55 35t Kol iE

3.1 Completeness

3.1.1 eRERIST

ABRBOH TR PR SE R . R A PRI R TN IS EA BRI AT 1
Gr TS RS, IR BT O AR S B RN 7 1 A e
#i%#%: COMPLETENESS
KAFH: AR BRAE A FES, 25808 INT32 / INT64 / FLOAT / DOUBLE,
B
o window : T IA/N, BER—AKT 0 BPEEBECE — A AN IR A AR
— M DRSS , &a— N DR A T RE A A R JeE AR
FIRIN RIS RE , H Al SCRFIA AL, 20l ms” (ZF80). s (B2). 'm’ (53+4h). "k
(/i) Frd (K)o SRATEILT, il AR E T R — D8 .
o downtime : SEHENEVI AR H IR LA H  E R BUECY true” 5 false” , BRIME  "true’ o
TEZ B HIN, AR R Bm SR RF B EAEAL, X se Bt A S i«
ity sl f A, 800 DOUBLE, o g — SR il (1 B 7 L2
(0,17,
Porss HA 45 ORI S ROE B 10 1, A S Tosg e, w, %E D
REw 2, ATl i o

3.1.2 B

3.1.2.1 BHEH

SRR T, A RECRF S AT iR ARIRER A R — A2 D R se Bk
PNEZIIE

Time|root. test.dl.s1]|

[2020-01-01T00:00:02.000+08:00| 100.0]

[2020-01-01T00:00:03.000+08:00] 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00] 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00] 114.0|

[2020-01-01T00:00:18.000+08:00] 116.0]




3.1 Completeness

[2020-01-01T00:00:20.000+08:00| 118.0]

[2020-01-01T00:00:22.000+08:00| 120.0|

[2020-01-01T00:00:26.000+08:00| 124.0]

[2020-01-01T00:00:28.000+08:00| 126.0]

[2020-01-01T00:00:30.000+08:00| NaN|
M TR SQL 4] :

[select completeness(sl) from root.test.dl where time <= 2020-01-01 00:00:30 j
b

| Time|completeness(root. test.d1.s1)]|

[2020-01-01T00:00:02.000+08:00| 0.875]

3.1.2.2 REE 0 Kb

TEARE B H RV NIIGOL T, AR BRESAC B ARG 0 o Ao S se s k.
YNGR

| Time|root.test.dl.s1]|
[2020-01-01T00:00:02.000+08:00| 100.0]
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0
[2020-01-01T00:00:18.000+08:00] 116.0]
[2020-01-01T00:00:20.000+08:00| 118.0]
[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0|
[2020-01-01T00:00:30.000+08:00| NaN|
[2020-01-01T00:00:32.000+08:00| 130.0]
[2020-01-01T00:00:34.000+08:00| 132.0]
[2020-01-01T00:00:36.000+08:00| 134.0]
[2020-01-01T00:00:38.000+08:00| 136.0]
[2020-01-01T00:00:40.000+08:00| 138.0]
[2020-01-01T00:00:42.000+08:00| 140.0]
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3.2 Consistency

[2020-01-01T00:00:44.000+08:00| 142.0]
[2020-01-01T00:00:46.000+08:00| 144.0|
[2020-01-01T00:00:48.000+08:00| 146.0]
[2020-01-01T00:00:50.000+08:00| 148.0]
[2020-01-01T00:00:52.000+08:00| 150.0]
[2020-01-01T00:00:54.000+08:00| 152.0]
[2020-01-01T00:00:56.000+08:00| 154.0]
[2020-01-01T00:00:58.000+08:00| 156.0]
[2020-01-01T00:01:00.000+08:00| 158.0]
MM SQL 41 :
[select completeness(sl, "window"="15") from root.test.dl where time <= 2020-01-01 00:01:00 }
i s p 8 -

| Time|completeness(root. test.d1.s1, "window"="15")|

[2020-01-01T00:00:02.000+08:00| 0.875]
[2020-01-01T00:00:32.000+08:00] 1.0]

3.2 Consistency

3.2.1 AERiAY

AR T B RFI—20 . KA TR T TS EAE S E 1,
TR AN D —BhE IS T SR NI A e TR BRI 7 T AR
Hi%%: CONSISTENCY
BB (U A A4, 272k INT32 / INT64 / FLOAT / DOUBLE
S
o window : IR/, BR—NKT 0 MEBEEE — M E B IEE. aiE e
— AN DE SR SR, a0 OGRS BB TR AL FERERE
ORISR, HESCRFTOM AL, 25l ms (Z8), s (). 'm’ (44h). i’
(/NEF) Frd” (K)o BRATEGLT, 2B ASIEEE T R-— 5.
HithEg: S raAps), 2%0% DOUBLE, A4 — N B5dh a5 i {8 14 3 ol 4T 2
[0,1].
o HUA Y5 O NI EGE S E A 10 B, A ST —EEE. /W, %E O
P20, AT
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3.2 Consistency

3.2.2 B

3.2.2.1 BHEA

TES R RITEOUT , AR R AT AT AR AR VR [l — 57 i — 2otk

NG 2K
| Time|root.test.dl.s1]|
[2020-01-01T00:00:02.000+08:00]| 100.0|
[2020-01-01T00:00:03.000+08:00] 101.0]
[2020-01-01T00:00:04.000+08:00]| 102.0]
[2020-01-01T00:00:06.000+08:00] 104.0|
[2020-01-01T00:00:08.000+08:00] 126.0]
[2020-01-01T00:00:10.000+08:00] 108.0|
[2020-01-01T00:00:14.000+08:00]| 112.0
[2020-01-01T00:00:15.000+08:00] 113.0]
[2020-01-01T00:00:16.000+08:00]| 114.0]
[2020-01-01T00:00:18.000+08:00| 116.0]
[2020-01-01T00:00:20.000+08:00] 118.0]
[2020-01-01T00:00:22.000+08:00]| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00] 126.0]
[2020-01-01T00:00:30.000+08:00]| NaN]|
MY SQL 4] :
Lselect consistency(sl) from root.test.dl where time <= 2020-01-01 00:00:30 j
s

Time| consistency(root.test.dl.s1)|

[2020-01-01T00:00:02.000+08:00|

0.9333333333333333|

3.222 $5EHE KD

TEFEET DR/ IR, ARE S0 ABIER 2 T4 05— 2ok
NI

Time|root.test.dl.s1]|

[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:03.000+08:00|

100.0|
101.0|
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3.3 Timeliness

[2020-01-01T00:00:04.000+08:00|
[2020-01-01T00:00:06.000+08:00|
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00]
[2020-01-01T00:00:14.000+08:00|
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:20.000+08:00|
[2020-01-01T00:00:22.000+08:00|
[2020-01-01T00:00:26.000+08:00|
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|
[2020-01-01T00:00:32.000+08:00|
[2020-01-01T00:00:34.000+08:00|
[2020-01-01T00:00:36.000+08:00|
[2020-01-01T00:00:38.000+08:00|
[2020-01-01T00:00:40.000+08:00|
[2020-01-01T00:00:42.000+08:00|
[2020-01-01T00:00:44.000+08:00|
[2020-01-01T00:00:46.000+08:00|
[2020-01-01T00:00:48.000+08:00|
[2020-01-01T00:00:50.000+08:00|
[2020-01-01T00:00:52.000+08:00]
[2020-01-01T00:00:54.000+08:00|
[2020-01-01T00:00:56.000+08:00|
[2020-01-01T00:00:58.000+08:00|
[2020-01-01T00:01:00.000+08:00|

102.0|
104.0|
126.0|
108.0|
112.0|
113.0|
114.0|
116.0|
118.0|
120.0|
124.0|
126.0|

NaN|
130.0|
132.0|
134.0]
136.0|
138.0|
140.0|
142.0|
144.0|
146.0|
148.0|
150.0|
152.0|
154.0|
156.0|
158.0|

AT MR SQL 141

Eselect consistency(sl, "window"="15") from root.test.dl where time <= 2020-01-01 00:01:00

sl

| Time| consistency(root.test.dl.s1, "window"="15")|

[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:32.000+08:00|

0.9333333333333333|
1.0|




3.3 Timeliness

3.3 Timeliness

3.3.1 BT

AR BN TS T PSR RO . R A PR3 s T8 EA B BB 1
O TSR AR, A R T 10 SR — SRS ) R T R 7 0 e I R
% #: TIMELINESS
BAFEH: AR A FS, 25894 INT32 / INT64 / FLOAT / DOUBLE
B
o window : %I/, ER—KT 0 BEBLEGE — VA B IEE. miE iR
— MO EENEIE R, e DR T RE A A R JaE AR E
FRIRIBS R, H Al SCRF A AL, sl ms (Z8). s (B2). 'm’ (504f). "k
(/i) Frd (K)o SRETEILT, 2 AL E T R — D8 .
it yy sl i A, 800 DOUBLE, g — N Hi sl 1 B 7 L2
(0,11,
o HA M5 O AR S RE 10 i, A ST RO AL W, %
RER S, ATl i

3.3.2 B

3.3.2.1 A

TEZHIRE IO, AR BRECRF AT 4wl AR VA R — A SRR
L VNGRIE

| Time|root.test.dl.s1]|

[2020-01-01T00:00:02.000+08:00| 100.0]

[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0
[2020-01-01T00:00:18.000+08:00| 116.0]
[2020-01-01T00:00:20.000+08:00] 118.0]
[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00] 124.0]
[2020-01-01T00:00:28.000+08:00] 126.0]

[2020-01-01T00:00:30.000+08:00| NaN]|
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3.3 Timeliness

M2 SQL i :

Lselect timeliness(s1) from root.test.dl where time <= 2020-01-01 00:00:30

NE—

i ¥4

| Time| timeliness(root. test.d1.s1)|

[2020-01-01T00:00:02.000+08:00|

0.9333333333333333]

3.3.2.2 R o kR

TEARE B H O/ NIOL T, AR R ESAT B AR 70 S A2 S et

YNGR

L I

I

| Time|root.test.dl.s1]|

t t

[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:03.000+08:00|
[2020-01-01T00:00:04.000+08:00|
[2020-01-01T00:00:06.000+08:00|
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00|
[2020-01-01T00:00:14.000+08:00|
[2020-01-01T00:00:15.000+08:00]
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:20.000+08:00|
[2020-01-01T00:00:22.000+08:00|
[2020-01-01T00:00:26.000+08:00|
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|
[2020-01-01T00:00:32.000+08:00|
[2020-01-01T00:00:34.000+08:00|
[2020-01-01T00:00:36.000+08:00|
[2020-01-01T00:00:38.000+08:00]
[2020-01-01T00:00:40.000+08:00|
[2020-01-01T00:00:42.000+08:00|
[2020-01-01T00:00:44.000+08:00|
[2020-01-01T00:00:46.000+08:00|
[2020-01-01T00:00:48.000+08:00|
[2020-01-01T00:00:50.000+08:00]
[2020-01-01T00:00:52.000+08:00|
[2020-01-01T00:00:54.000+08:00|
[2020-01-01T00:00:56.000+08:00]

t

100.0]
101.0|
102.0|
104.0|
126.0|
108.0|
112.0|
113.0|
114.0|
116.0|
118.0|
120.0|
124.0|
126.0|

NaN|
130.0|
132.0|
134.0|
136.0|
138.0|
140.0|
142.0|
144.0|
146.0|
148.0|
150.0|
152.0|
154.0|
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3.4 Validity

‘ [2020-01-01T00:00:58.000+08:00] 156.0]
‘ [2020-01-01T00:01:00.000+08:00| 158.0]

‘ t . : J
M SQL iEH):

[select timeliness(sl, "window"="15") from root.test.dl where time <= 2020-01-01 00:01:00

itk ) -
Time| timeliness(root. test.d1.s1, "window"="15")|
[2020~01-01T00:00:02.000+08:00)| 0.9333333333333333|
[2020~01-01T00:00:32.000+08:00| 1.0]

3.4 Validity

3.4.1 BRI

AR BUN TS PP A R R A PSR TS EA BB 1
ST S AN DR AL A 7 SR B I TR R 7 A R
H%#: VALIDITY
MR S AN AT, 2870k INT32 / INT64 / FLOAT / DOUBLE
B
o window : % HR/N, ER—AKT 0 BREBE — A RO IER. RrE RS
— MO EENEIR R, fa— I E DA RS A }:%Aﬁ%%f&zl
HRIRIBERE, H Al sCRr A AL, 7052 ms (Z8), s (B2). 'm’ (5+4f). *h
(/Np) Ard (R). SRETEILT, 2l ABRERE T R —A 5 1.
ity sl i A, 80 DOUBLE, Hor g — SR il (1 ELY T L2
(0,17,
Bt FUE 4% ORI AECH L 10 1, A SRR B, e
RER 2, ATl i

3.4.2 {EHRBI

3.4.2.1 BEGE

ESHREITTI T, AR ST A A KRR R — A 3 Rk
L VNGSIE

‘ | Time|root. test.dl.s1]|
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3.4 Validity

[2020-01-01T00:00:02.000+08:00] 100.0]
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00] 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0]
[2020-01-01T00:00:18.000+08:00] 116.0]
[2020-01-01T00:00:20.000+08:00| 118.0]
[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0|
[2020-01-01T00:00:30.000+08:00| NaN|
M SQL A

[select validity(sl) from root.test.dl where time <= 2020-01-01 00:00:30

N

i e

Time| validity (root.test.d1.s1)|

[2020-01-01T00:00:02.000+08:00| 0.8833333333333333)|

3.4.2.2 ¥EE 0

TEFGE T D R/MYE IR, AR E S0 ABIER o R T4 DB wiek .
AT

| Time|root.test.d1.s1|
[2020-01-01T00:00:02.000+08:00| 100.0]
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0|
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0]
[2020-01-01T00:00:18.000+08:00| 116.0]
[2020-01-01T00:00:20.000+08:00| 118.0]
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3.4 Validity

[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0|
[2020-01-01T00:00:28.000+08:00| 126.0|
[2020-01-01T00:00:30.000+08:00] NaN|
[2020-01-01T00:00:32.000+08:00| 130.0]
[2020-01-01T00:00:34.000+08:00| 132.0]
[2020-01-01T00:00:36.000+08:00| 134.0]
[2020-01-01T00:00:38.000+08:00| 136.0]
[2020-01-01T00:00:40.000+08:00| 138.0]
[2020-01-01T00:00:42.000+08:00| 140.0]
[2020-01-01T00:00:44.000+08:00| 142.0
[2020-01-01T00:00:46.000+08:00| 144.0]
[2020-01-01T00:00:48.000+08:00| 146.0]
[2020-01-01T00:00:50.000+08:00| 148.0|
[2020-01-01T00:00:52.000+08:00] 150.0]
[2020-01-01T00:00:54.000+08:00| 152.0]
[2020-01-01T00:00:56.000+08:00] 154.0|
[2020-01-01T00:00:58.000+08:00] 156.0]
[2020-01-01T00:01:00.000+08:00| 158.0]
MTF 2 SQL i)

Lselect validity (sl,"window"="15") from root.test.dl where time <= 2020-01-01 00:01:00

N/

By
| Time| validity (root.test.d1.s1, "window"="15")|
[2020-01-01T00:00:02.000+08:00)| 0.8833333333333333|
[2020-01-01T00:00:32.000+08:00)| 1.0]
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o4 4 5 Bonies

4.1 ValueFill

4.1.1 BRI

H¥#4: ValueFill
IS BB EEE, 252004 INT32 / INT64 / FLOAT / DOUBLE
ZH:

o method : {"mean", "previous", "linear", "likelihood", "AR", "MA", "SCREEN"}, ZtiA
Jy"linear”, HHr, “mean” $EGEHIEIAMYTTIA; “previous” 15 B {H AN
ik “linear” R0 MAB(EIANTIL;  “likelihood” : S 3T A IE S0 A1 Y
BRIk “AR” 45 H AR “MA” 353 3P R T4
"SCREEN" $8 2y HANT ¥4 SR TEIL T “linear”.

FEs: NS R ERYEF S .
ik ARBADRH ARD), BHPHIFE R E BT, 5 MR H Bl (O,

0.0).

4.1.2 [ pl
4.1.2.1 {§i}H] linear J; ¥ EF T HURD

24 method G4 BURE Y linear” I, A% AR O VB (EL T VA2 EA TIRCHD
PNEZIIE

| Time|root.test.d2.s1]|

[2020-01-01T00:00:02.000+08:00| NaN|

[2020-01-01T00:00:03.000+08:00] 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00| NaN|
[2020-01-01T00:00:15.000+08:00] 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0
[2020-01-01T00:00:18.000+08:00| 116.0]
[2020-01-01T00:00:20.000+08:00| NaN]|
[2020-01-01T00:00:22.000+08:00| NaN|
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0]

[2020-01-01T00:00:30.000+08:00| 128.0]




4.1 ValueFill

TR SQL i

[se]ect valuefill(sl) from root.test.d2

sl

| Time| valuefill (root. test.d2)|

[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:03.000+08:00|
[2020-01-01T00:00:04.000+08:00]
[2020-01-01T00:00:06.000+08:00|
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00]
[2020-01-01T00:00:14.000+08:00|
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:20.000+08:00|
[2020-01-01T00:00:22.000+08:00]
[2020-01-01T00:00:26.000+08:00|
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|

NaN|
101.0|
102.0|
104.0]
126.0|
108.0]|
108.0]
113.0|
114.0|
116.0|
118.7|
121.3|
124.0|
126.0|
128.0|

4.1.2.2 {1 previous J; ILitATHLAD

24 method HUfEL >y’ previous™ i, A bR BCRF G B {ELAECKM 5 YA EA TR (EL
AP L, TR SQL AT :

bi- |

>~

*

b

Eselect valuefill(s1, "method"="previous") from root.test.d2

i ¥4

Time| valuefill (root. test.d2,"meth

n_n

previous") |

[2020-01-01T00:00:02.000+08:00|
[2020-01-01T00:00:03.000+08:00|
[2020-01-01T00:00:04.000+08:00|
[2020-01-01T00:00:06.000+08:00]
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00|
[2020-01-01T00:00:14.000+08:00]
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00|
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NaN|
101.0|
102.0|
104.0|
126.0|
108.0]
110.5]
113.0]
114.0|




4.2 TimestampRepair

[2020-01-01T00:00:18.000+08:00]
[2020-01-01T00:00:20.000+08:00|
[2020-01-01T00:00:22.000+08:00|
[2020-01-01T00:00:26.000+08:00|
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|

116.0|
116.0|
116.0|
124.0|
126.0|
128.0|

4.2 TimestampRepair

4.2.1 PRETRIST

A BB T I TE) A 52 o ARAJE 4 5 R AR HE IS (8] [B] ) , R ) e/ IMEIE AR Y O 18
A SR N TR BB BT, 7 DA P T AR ) A 8 A8 52 o At 458 ) P e . A
ARG TEARME TR ] BRI DL R, A BREICRS B i i ] B 94 (32 4K (mediian) . AX%K (mode)

BERIHUL (cluster) AT ARHERT [A] [ .
Fi%#: TIMESTAMPREPAIR

BWAFH: B AT, 28208 INT32 / INT64 / FLOAT / DOUBLE

B

o interval : FRiEMITAIAIRG (BAALRZRD), B IERE. TESVEROLT, FHiads

SE RIS

o method : ¥ FRIHE R E] 8] B8 119 5%, BUYE A median’ . ’mode’ % cluster’ , {{¥F interval i
BHRERL TEFAEREOLT, R 8O s T
Bl AT, KBS AFSME . RT I REE R AT .

4.2.2 fEHI»pl

4.2.2.1 5@ bryemt ) ) b

1E45 7€ interval ZEUATEOLT , AN s AR IR 9 R (Vs v s ] [R] fe A T2 52

NS ZIE

Time|root.test.d2.s1]|

[2021-07-01T12:00:00.000+08:00]
[2021-07-01T12:00:10.000+08:00|
[2021-07-01T12:00:19.000+08:00|
[2021-07-01T12:00:30.000+08:00|
[2021-07-01T12:00:40.000+08:00|
[2021-07-01T12:00:50.000+08:00|
[2021-07-01T12:01:01.000+08:00]
[2021-07-01T12:01:11.000+08:00|
[2021-07-01T12:01:21.000+08:00|

1.0]
2.0]
3.0]
4.0
5.0]
6.0]
7.0]
8.0
9.0]
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4.3 ValueRepair

‘ [2021-07-01T12:01:31.000+08:00]

10.0]|

MR SQL 54 -

[select timestamprepair(sl,’interval ’="10000") from root.test.d2

H e

Time| timestamprepair(root. test.d2.s1, "interval"="10000")|
[2021-07-01T12:00:00.000+08:00] 1.0]
[2021-07-01T12:00:10.000+08:00| 2.0]
[2021-07-01T12:00:20.000+08:00| 3.0]
[2021-07-01T12:00:30.000+08:00] 4.0]
[2021-07-01T12:00:40.000+08:00| 5.0]
[2021-07-01T12:00:50.000+08:00| 6.0]
[2021-07-01T12:01:00.000+08:00| 7.0]
[2021-07-01T12:01:10.000+08:00| 8.0]
[2021-07-01T12:01:20.000+08:00| 9.0]
[2021-07-01T12:01:30.000+08:00| 10.0]

4.2.2.2 [ ZHET bR ) P

WA interval ZECBCA L, AN RSO H ISR A0 b 2 Pk 7] ] B AT 18 52

BAFYIE L, HFAER SQL i :

[select timestamprepair(sl) from root.test.d2

NE——

i a1

t t

| Time| timestamprepair(root. test.d2.s1)|

[2021-07-01T12:00:00.000+08:00|
[2021-07-01T12:00:10.000+08:00|
[2021-07-01T12:00:20.000+08:00|
[2021-07-01T12:00:30.000+08:00|
[2021-07-01T12:00:40.000+08:00|
[2021-07-01T12:00:50.000+08:00]
[2021-07-01T12:01:00.000+08:00|
[2021-07-01T12:01:10.000+08:00|
[2021-07-01T12:01:20.000+08:00]
[2021-07-01T12:01:30.000+08:00|

1.0
2.0]
3.0]
4.0
5.0]
6.0]
7.0
8.0]
9.0]
10.0]
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4.3 ValueRepair

4.3 ValueRepair

4.3.1 pAERIIT

AR TR R F AN BEHA T . HEl, ARECCRMESE 771 Screen
e PR BUE A IR, FEf/ NS BT RTSE N AT I AT & BI{H 2K 5 Ls-
Greedy /2 FilE TR AR T E, Rl AR =il o, HH R ST Sk
PRACALL IR R o
Hi%(#: VALUEREPAIR
KIATEH: AR AJFS, 2580k INT32 / INT64 / FLOAT / DOUBLE,
ZH:
o method : EIIRMITTIL, HUE N Screen’ 5’ LsGreedy’ . FEBAHILT, ]
Screen JrikiATIBA -
o minSpeed : ZSHAAEM Screen JyIARARL. 2 B/ N EI S BAUERUE
S RMPMER o« FEGRAE TGO A AL R0R 25 = A2 xt i 7 2%
o maxSpeed : ZSHAAENE] Screen JIARAR . 2 R TAA(EI & PO/ (E
SR RMPMER . FEBAETFOL T 2 ALRO b = A 2oxt 2=
o center : XS KAEM I LsGreedy Jrykm AR, X B AR b 311 L 1 e S A 2
HHL . FEBRAHOL T 0.
o sigma : ZSHNAEME ] LsGreedy JyyAMIA R W REAR 7311 8 A7 1Y g T2
MRS . FESRETTOL T RS 22
Fihr gl G A Es, KA SR AFIIME. %R B EIRHE AR
BrR: HA RS AP NaN fEB 5 2 B2 SedbA 7 4 M (E IR

4.3.2 fEhxpl

4.3.2.1 fi}{] Screen Jjikitiriz5d

4 method B4 SR N Screen I, AR pREICKF8 ] Screen Tk TAUEE K
NG 2IE

| Time|root.test.d2.s1|

[2020-01-01T00:00:02.000+08:00| 100.0]

[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00] 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0]
[2020-01-01T00:00:10.000+08:00] 108.0]
[2020-01-01T00:00:14.000+08:00| 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]

[2020-01-01T00:00:16.000+08:00] 114.0




4.3 ValueRepair

[2020-01-01T00:00:18.000+08:00] 116.0]

[2020-01-01T00:00:20.000+08:00| 118.0]

[2020-01-01T00:00:22.000+08:00| 100.0]

[2020-01-01T00:00:26.000+08:00| 124.0]

[2020-01-01T00:00:28.000+08:00| 126.0]

[2020-01-01T00:00:30.000+08:00| NaN|
AT 2 SQL i)

[select valuerepair(sl) from root.test.d2

NE——

H e
| Time| valuerepair(root. test.d2.s1)|
[2020-01-01T00:00:02.000+08:00| 100.0]
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00| 104.0]
[2020-01-01T00:00:08.000+08:00| 106.0|
[2020-01-01T00:00:10.000+08:00| 108.0|
[2020-01-01T00:00:14.000+08:00| 112.0|
[2020-01-01T00:00:15.000+08:00] 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0|
[2020-01-01T00:00:18.000+08:00| 116.0|
[2020-01-01T00:00:20.000+08:00| 118.0]
[2020-01-01T00:00:22.000+08:00| 120.0]
[2020-01-01T00:00:26.000+08:00| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0]
[2020-01-01T00:00:30.000+08:00| 128.0]

4.3.2.2 f§ifl] LsGreedy Jj ik Efr&5

24 method HU{H >}y’ LsGreedy’ B}, ASpRECRHE ] LsGreedy AT 8{EE & .
gAFANE L, HTERE SQL iEAan T

[select valuerepair(s1, ‘'method’="LsGreedy’) from root.test.d2

o E A -

Time| valuerepair(root.test.d2.s1, "method"="LsGreedy") |
[2020~01-01T00:00:02.000+08:00)| 100.0|
[2020~01-01T00:00:03.000+08:00)| 101.0|
[2020~01-01T00:00:04.000+08:00)| 102.0|
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4.3 ValueRepair

[2020-01-01T00:00:06.000+08:00|
[2020-01-01T00:00:08.000+08:00|
[2020-01-01T00:00:10.000+08:00|
[2020-01-01T00:00:14.000+08:00]
[2020-01-01T00:00:15.000+08:00|
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:20.000+08:00|
[2020-01-01T00:00:22.000+08:00|
[2020-01-01T00:00:26.000+08:00]
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|

104.0|
106.0|
108.0|
112.0|
113.0]
114.0|
116.0|
118.0|
120.0|
124.0|
126.0|
128.0|
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o455 5 B

5.1 Cov

5.1.1 EEWA

AR B T S P B B R ) R A P T 22

W COV

HATH: AN AR, 2R INT32 / INT64 / FLOAT / DOUBLE,

s G NP, 2840 DOUBLE. JP8IALEL & — NN B 0. {H 0 &
ENVYERIESEe

P

o MARIATHIRH A H . BUR(EEI NaN IR ATHa I 2 B 5

o WEREIEH FrA AT B2 , R ECR it NaN .

5.1.2 fEHxpl

NG K
| Time|root.test.d2.s1|root.test.d2.s2|
[2020-01-01T00:00:02.000+08:00| 100.0] 101.0]
[2020-01-01T00:00:03.000+08:00| 101.0] null |
[2020-01-01T00:00:04.000+08:00| 102.0] 101.0]
[2020-01-01T00:00:06.000+08:00| 104.0] 102.0]
[2020-01-01T00:00:08.000+08:00| 126.0] 102.0]
[2020-01-01T00:00:10.000+08:00] 108.0] 103.0]
[2020-01-01T00:00:12.000+08:00| null | 103.0]
[2020-01-01T00:00:14.000+08:00| 112.0] 104.0]
[2020-01-01T00:00:15.000+08:00| 113.0] null |
[2020-01-01T00:00:16.000+08:00| 114.0| 104.0|
[2020-01-01T00:00:18.000+08:00| 116.0] 105.0]
[2020-01-01T00:00:20.000+08:00| 118.0] 105.0]
[2020-01-01T00:00:22.000+08:00| 100.0] 106.0]
[2020-01-01T00:00:26.000+08:00| 124.0] 108.0]
[2020-01-01T00:00:28.000+08:00| 126.0] 108.0]
[2020-01-01T00:00:30.000+08:00| NaN| 108.0]

MT&M SQL 4] :

[select cov(sl,s2) from root.test.d2

i a1



5.2 XCorr

Time|cov(root.test.d2.s1, root.test.d2.s2)]|

[1970-01-01T08:00:00.000+08:00] 12.291666666666666|

5.2 XCorr

5.2.1 pRERiA

A RRBON T 5P A% IS 1B P 8 1A EAH SRR, X RS RUP SIT 75, HARH  BR RCRT DA
TN

ZS1 1Sa[m + n]

TR 557 PN FEAN R0 55 2544 AL

PRI #: XCORR

HAEH: AU A AT, 288k INT32 / INT64 / FLOAT / DOUBLE,

e il AN, 2880585 DOUBLE. J7 41 i3t 5 2N — 1 AN85f i, Hohik
HUO BB A P47 91 BR TS e X S M 5 R B AR R (B4R T DA B A CR(0)
), BREER A ERRN AT G — 2 AT ) B PR BB BA R B, H R MARITIIK
HEANESES (AESEESBENNEEHR CR(-N) =0.0 ), ek, A
Forh (ARG I T IFIETHED -

OS[i] = CR(—N +1) = Zsl N—i+m],ifi<=N
2N —1
OSlil = CR(i— N) = = 3" Si[i— N + m|Syfm], if i > N
Nm:l 7

B
PIZ5 5 ) null H1 NaN (H2 920, R RN 0.

5.2.2 fEHxpl

YNGR
Time|root.test.d1l.s1|root.test.dl.s2|
[2020-01-01T00:00:01.000+08:00| null | 6|
[2020~01-01T00:00:02.000+08:00)| 2| 7|
[2020~01-01T00:00:03.000+08:00)| 3] NaN|
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5.3 Dtw

‘ [2020-01-01T00:00:04.000+08:00| 4] 9]
‘ [2020-01-01T00:00:05.000+08:00| 5] 10]
T2 SQL i)

Lselect xcorr(sl, s2) from root.test.dl where time <= 2020-01-01 00:00:05

N

i ¥4

| Time|xcorr(root.test.d1l.s1, root.test.d1.s2)|

[1970-01-01T08:00:00.001+08:00|
[1970-01-01T08:00:00.002+08:00|
[1970-01-01T08:00:00.003+08:00|
[1970-01-01T08:00:00.004+08:00|
[1970-01-01T08:00:00.005+08:00|
[1970-01-01T08:00:00.006+08:00|
[1970-01-01T08:00:00.007+08:00|
[1970-01-01T08:00:00.008+08:00|
[1970-01-01T08:00:00.009+08:00]

0.0}
4.0|
9.6
13.4]
20.0]
15.6]
9.2
11.8]
6.0]

5.3 Dtw

5.3.1 AR

ARFH TR BUE R0 DTW BH
##: DTW

W AJEB: AR A TS, 287489 INT32 / INT64 / FLOAT / DOUBLE,
iyl Fm AP, 2880 DOUBLE, Pl (U4 & —MNRIECH 0. (H P

ANHHEIFES ) DTW BE BH
PoR:

o WIRFATHA T S (H . BR(EE NaN , ZATHARIF S 2

o WIREE T T M TAS L ZZMG , RECRF S Hi 0.

5.3.2 {HBi

NG K
| Time|root.test.d2.s1|root.test.d2.s2|
[1970-01-01T08:00:00.001+08:00)| 1.0] 2.0]
|1970-01-01T08:00:00.002+08:00)| 1.0] 2.0|
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5.4 PtnSym

[1970-01-01T08:00:00.003+08:00|
[1970-01-01T08:00:00.004+08:00|
[1970-01-01T08:00:00.005+08:00|
[1970-01-01T08:00:00.006+08:00]
[1970-01-01T08:00:00.007+08:00|
[1970-01-01T08:00:00.008+08:00|
[1970-01-01T08:00:00.009+08:00|
[1970-01-01T08:00:00.010+08:00|
[1970-01-01T08:00:00.011+08:00|
[1970-01-01T08:00:00.012+08:00|
[1970-01-01T08:00:00.013+08:00|
[1970-01-01T08:00:00.014+08:00|
[1970-01-01T08:00:00.015+08:00|
[1970-01-01T08:00:00.016+08:00|
[1970-01-01T08:00:00.017+08:00|
[1970-01-01T08:00:00.018+08:00|
[1970-01-01T08:00:00.019+08:00|
[1970-01-01T08:00:00.020+08:00|

—_ = = = = = e = e e e e e e e e e

0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]
0]

2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0]
2.0
2.0]

MR SQL i54) -

[se]ect dtw(sl,s2) from root.test.d2

N—

i ¥ a1

Time|dtw(root.test.d2.s1, root.test.d2.s2)]|

[1970-01-01T08:00:00.000+08:00|

5.4 PtnSym

54.1 pR¥ERIST

ARRHN T 475 h A SRR /N T BUER AR T 751 . WFREE s DTW 115,

(BB IMUR SR PRI B o

HE#%: PTNSYM

WA ACZEF— AP, 25848 INT32 / INT64 / FLOAT / DOUBLE,

BH:

o window : MFRTIFAIRIKEE, & IERE, BOAEN 10.

o threshold : XFFREEFIME, Je— ARG, A XIFRE/NTSETRERXITR TS 4

SPdE . FESETEOLT, FrAR TSI S g -



5.5 Pearson

MRS R AN F, 26800 DOUBLE. 551 f4 — AN B s I T — A
WA, IHRIBCR TS B R I 2], (EAXIFRIE .

5.4.2 fEHI»pl

LY NGRIE
| Time|root.test.d1.s4|
[2021-01-01T12:00:00.000+08:00| 1.0]
[2021-01-01T12:00:01.000+08:00)| 2.0]
[2021-01-01T12:00:02.000+08:00| 3.0]
[2021-01-01T12:00:03.000+08:00| 2.0]
[2021-01-01T12:00:04.000+08:00| 1.0]
[2021-01-01T12:00:05.000+08:00| 1.0]
[2021-01-01T12:00:06.000+08:00| 1.0]
[2021-01-01T12:00:07.000+08:00| 1.0]
[2021-01-01T12:00:08.000+08:00| 2.0]
[2021-01-01T12:00:09.000+08:00| 3.0]
[2021-01-01T12:00:10.000+08:00| 2.0]
[2021-01-01T12:00:11.000+08:00| 1.0]

J
AT SQL 54

NE—

[select ptnsym(s4, ’window’=’5", ’threshold’=’0") from root.test.dl

itk )

N
| Time|ptnsym(root. test.d1.s4, "window"="5", "threshold"="0")|
[2021-01-01T12:00:00.000+08:00)| 0.0]
[2021-01-01T12:00:07.000+08:00)| 0.0]

5.5 Pearson

5.5.1 PREWAY

AR EUN T P R B ) B R AR K R L

#i%#: PEARSON

Wi NJEB: AT A TS, 283039 INT32 / INT64 / FLOAT / DOUBLE,

iyl AR, IS0 DOUBLE., Al (U405 — AN RIECH 0. {58 &
IRFRA R R A
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5.5 Pearson

P
o WIRFATH AT S(EH . BREE NaN |, ZATHIIF S0 20
o WREE A A TEM S 2, eRCRF &t NaN .

5.5.2 fHIxpl

NG ZIE
| Time|root.test.d2.s1|root.test.d2.s2|
[2020-01-01T00:00:02.000+08:00| 100.0] 101.0]
[2020-01-01T00:00:03.000+08:00| 101.0] null|
[2020-01-01T00:00:04.000+08:00| 102.0] 101.0]
[2020-01-01T00:00:06.000+08:00| 104.0] 102.0]
[2020-01-01T00:00:08.000+08:00| 126.0] 102.0]
[2020-01-01T00:00:10.000+08:00| 108.0] 103.0]
[2020-01-01T00:00:12.000+08:00| null | 103.0|
[2020-01-01T00:00:14.000+08:00| 112.0] 104.0]
[2020-01-01T00:00:15.000+08:00| 113.0] null |
[2020-01-01T00:00:16.000+08:00| 114.0] 104.0]
[2020-01-01T00:00:18.000+08:00| 116.0] 105.0]
[2020-01-01T00:00:20.000+08:00] 118.0] 105.0]
[2020-01-01T00:00:22.000+08:00| 100.0] 106.0]
[2020-01-01T00:00:26.000+08:00| 124.0] 108.0]
[2020-01-01T00:00:28.000+08:00| 126.0] 108.0]
[2020-01-01T00:00:30.000+08:00| NaN| 108.0|

MT A SQL 4] :

Eselect pearson(sl,s2) from root.test.d2

sl

| Time|pearson(root.test.d2.s1, root.test.d2.s2)|

[1970-01-01T08:00:00.000+08:00| 0.5630881927754872|
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46 5 SRk

6.1 IQR

6.1.1 pRELRIA
A RBH TR IR E R P 1.5 4% IQR AR 431 S 3

%t IQR
IS AN AT, 25504 INT32 / INT64 / FLOAT / DOUBLE,
BH:

o method : 5 E N "batch”, WK AT AGRN; #7iEy "stream”, W5 ]
Pt B P A TRt A I . BRI "batch”

o ql : FEFIUREITE IR P %K

o g3 MEFIIRAITEA IS B B %L

Ftly g G A ps), 26440 DOUBLE,

B IQR = Q3 — 1

6.1.2 {7 Bl

6.1.2.1 2 Biit

NG IR
| Time|root.test.s1]|
[1970-01-01T08:00:00.100+08:00| 0.0]
[1970-01-01T08:00:00.200+08:00] 0.0]
[1970-01-01T08:00:00.300+08:00| 1.0]
[1970-01-01T08:00:00.400+08:00| -1.0]
[1970-01-01T08:00:00.500+08:00| 0.0]
[1970-01-01T08:00:00.600+08:00| 0.0]
[1970-01-01T08:00:00.700+08:00| -2.0]
[1970-01-01T08:00:00.800+08:00| 2.0]|
[1970-01-01T08:00:00.900+08:00| 0.0]
[1970-01-01T08:00:01.000+08:00] 0.0]
[1970-01-01T08:00:01.100+08:00| 1.0]
[1970-01-01T08:00:01.200+08:00| -1.0]
[1970-01-01T08:00:01.300+08:00| -1.0]
[1970-01-01T08:00:01.400+08:00| 1.0]
[1970-01-01T08:00:01.500+08:00| 0.0]
[1970-01-01T08:00:01.600+08:00| 0.0]
[1970-01-01T08:00:01.700+08:00| 10.0]

[1970-01-01T08:00:01.800+08:00| 2.0|




6.2 KSigma

‘ [1970-01-01T08:00:01.900+08:00] -2.0]

‘ [1970-01-01T08:00:02.000+08:00| 0.0]
AT SQL i

[select iqr(sl) from root.test j
s

| Time|iqr(root.test.s1)|

[1970-01-01T08:00:01.700+08:00| 10.0|

6.2 KSigma

6.2.1 PRETAT

A R HIOR] 307 K-Sigma FEIF T RERN . E—NEON, 5FEMZERBEL
Kk FE bR 22 M E R S I

F%: KSIGMA

BN (2R AN AT, 2E805% INT32 / INT64 / FLOAT / DOUBLE

T

o k: TEZNAS K-Sigma 5k, 7 FH AR HEZE T EURE, BRINER 3.

o window : ZfE K-Sigma FYERIEShE O A/, BRIAE M 10000,

ksl ER AT, KBS HE AT IR .

s kK BRT 0, AR IMPREAE S H o

6.2.2 il

6.2.2.1 5w k

NGk
| Time|root.test.dl.s1]|
[2020-01-01T00:00:02.000+08:00| 0.0]
[2020-01-01T00:00:03.000+08:00| 50.0]
[2020-01-01T00:00:04.000+08:00| 100.0]
[2020-01-01T00:00:06.000+08:00| 150.0]
[2020-01-01T00:00:08.000+08:00| 200.0|
[2020-01-01T00:00:10.000+08:00| 200.0|
[2020-01-01T00:00:14.000+08:00| 200.0|




6.3 LOF

[2020-01-01T00:00:15.000+08:00]
[2020-01-01T00:00:16.000+08:00|
[2020-01-01T00:00:18.000+08:00|
[2020-01-01T00:00:20.000+08:00]
[2020-01-01T00:00:22.000+08:00|
[2020-01-01T00:00:26.000+08:00|
[2020-01-01T00:00:28.000+08:00|
[2020-01-01T00:00:30.000+08:00|

200.0]
200.0]
200.0]
150.0]
100.0|
50.0]
0.0]
NaN|

AT 2 SQL i) :

Eselect ksigma(sl,"k"="1.0") from root.test.dl where time <= 2020-01-01 00:00:30

Ly
| Time |ksigma(root.test.d1.s1,"k"="3.0")|
[2020-01-01T00:00:02.000+08:00| 0.0]
[2020-01-01T00:00:03.000+08:00| 50.0]
[2020-01-01T00:00:26.000+08:00| 50.0]
[2020-01-01T00:00:28.000+08:00| 0.0]

6.3 LOF

6.3.1 R Rif

S PR RSCRE J JRy B B G T v T A R T A B B S SRR SR LAY 26 K B R
WA B B RUA T (lof) BI(E, FIMT AR 25 0 B, BRI 4 nim

LOF .
##: LOF

BRI L4 AJE5), 257k INT32 / INT64 / FLOAT / DOUBLE

ZH:

o method : A HALINJ5I5 . BRIAN default, PARZERARITIT. BEN series, $f—
ZE R 18] Py 5 A v RS A
o ko (A k HEES IR B AL A 1. B 3.

o window : FF BRI B HKEE . BRIAK 10000,

o windowsize : fii f series FiEH}, FEAbEER R4, EIERANE DRI/ BRIA

NS,

g i B E] P81, 26485 DOUBLE.

R AERRBIRT AN, A5, WATRC Y BREA




6.3 LOF

6.3.2 i {l7nfl
6.3.2.1 ik B %

NG 2IE

| Time|root.test.d1.s1|root.test.dl.s2|

[1970-01-01T08:00:00.100+08:00]
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.300+08:00|
[1970-01-01T08:00:00.400+08:00]
[1970-01-01T08:00:00.500+08:00|
[1970-01-01T08:00:00.600+08:00|
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.800+08:00|
[1970-01-01T08:00:00.900+08:00|

0.0]
0.0]
1.0]
1.0]
0.0]
-1.0|
-1.0|
2.0
0.0]

0.0]
1.0]
1.0]
0.0]
-1.0|
-1.0|
0.0]
2.0]

null |

HiIEH:

[select lof(sl,s2) from root.test.dl where time<1000

iy e

Time|lof (root.test.d1.s1, root.test.d1.s2)|

[1970-01-01T08:00:00.100+08:00]
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.300+08:00|
[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.500+08:00|
[1970-01-01T08:00:00.600+08:00]
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.800+08:00|

3.8274824267668244]
3.0117631741126156]
2.838155437762879|
3.0117631741126156]|
2.73518261244453|
2.371440975708148|
2.73518261244453|
1.7561416374270742|

6.3.2.2 LW 4] 7 51

NG 2R

Time|root. test.dl.s1]|

[1970-01-01T08:00:00.100+08:00]
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.300+08:00|

1.0]
2.0
3.0
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6.3 LOF

[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.500+08:00|
[1970-01-01T08:00:00.600+08:00]
[1970-01-01T08:00:00.700+08:00]
[1970-01-01T08:00:00.800+08:00|
[1970-01-01T08:00:00.900+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:01.100+08:00|
[1970-01-01T08:00:01.200+08:00|
[1970-01-01T08:00:01.300+08:00]
[1970-01-01T08:00:01.400+08:00|
[1970-01-01T08:00:01.500+08:00]
[1970-01-01T08:00:01.600+08:00|
[1970-01-01T08:00:01.700+08:00|
[1970-01-01T08:00:01.800+08:00]
[1970-01-01T08:00:01.900+08:00|
[1970-01-01T08:00:02.000+08:00|

4.0]
5.0]
6.0]
7.0]
8.0
9.0]
10.0|
11.0]
12.0]
13.0|
14.0|
15.0]
16.0|
17.0|
18.0]
19.0|
20.0]

iR

[select lof(sl, "method"="series") from root.test.dl where time<1000

sl

| Time| lof (root.test.d1.s1)|

[1970-01-01T08:00:00.100+08:00|
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.300+08:00|
[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.500+08:00]
[1970-01-01T08:00:00.600+08:00|
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.800+08:00]
[1970-01-01T08:00:00.900+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:01.100+08:00|
[1970-01-01T08:00:01.200+08:00|
[1970-01-01T08:00:01.300+08:00]
[1970-01-01T08:00:01.400+08:00]
[1970-01-01T08:00:01.500+08:00|
[1970-01-01T08:00:01.600+08:00|

3T7TTTTTTTTT778|
4.32727272727273|
4.85714285714286|
5.40909090909091|
5.94999999999999]
6.43243243243243|
6.79999999999999|

7.0]

7.0]
6.79999999999999|
6.43243243243243|
5.94999999999999|
5.40909090909091|
4.85714285714286|
4.32727272727273|
3TTTTTTTTTTITT8|

65




6.4 MissDetect

6.3.2.3
6.4 MissDetect

6.4.1 ERELTAT

AS BB TS I EcH PP A i 2k S o AE— SRRl b, R S DA B (D, A
Burh M BLsE L&t Br, HaxX 8 R BUEAE KRR . A s ol s A e A5l A i 2t

SESRLRAE T BORAG B 73
H%%: MISSDETECT

HWAFEH: AR AT, 28208 INT32 / INT64 / FLOAT / DOUBLE,

B

o minlen : WHRIC NI TERLN A BN/ ME, 2 RTET 10 L,

FROAEA 10,

Fihrye g g s~ Es, 2804 BOOLEAN,  HINZ A mie 75 ik 5
BirR s K NaN KF S 200 .

6.4.2 i Hilxpil
VNS ZIE

| Time|root.test.d2.s2|

[2021-07-01T12:00:00.000+08:00|
[2021-07-01T12:00:01.000+08:00|
[2021-07-01T12:00:02.000+08:00|
[2021-07-01T12:00:03.000+08:00|
[2021-07-01T12:00:04.000+08:00]
[2021-07-01T12:00:05.000+08:00|
[2021-07-01T12:00:06.000+08:00]
[2021-07-01T12:00:07.000+08:00]
[2021-07-01T12:00:08.000+08:00|
[2021-07-01T12:00:09.000+08:00|
[2021-07-01T12:00:10.000+08:00|
[2021-07-01T12:00:11.000+08:00|
[2021-07-01T12:00:12.000+08:00|
[2021-07-01T12:00:13.000+08:00]
[2021-07-01T12:00:14.000+08:00|
[2021-07-01T12:00:15.000+08:00]
[2021-07-01T12:00:16.000+08:00|
[2021-07-01T12:00:17.000+08:00|
[2021-07-01T12:00:18.000+08:00]
[2021-07-01T12:00:19.000+08:00|
[2021-07-01T12:00:20.000+08:00|

0.0]
1.0
0.0]
1.0
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
0.0]
1.0]
0.0]
1.0
0.0]
1.0
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6.5 Range

TRy SQL 4] :
Eselect missdetect(s2, 'minlen’=’10") from root.test.d2 J
e

| Time| missdetect(root. test.d2.s2, "minlen"="10")|
[2021-07-01T12:00:00.000+08:00| false|
[2021-07-01T12:00:01.000+08:00] false|
[2021-07-01T12:00:02.000+08:00| false|
12021-07-01T12:00:03.000+08:00| false|
[2021-07-01T12:00:04.000+08:00| true|
[2021-07-01T12:00:05.000+08:00| true|
[2021-07-01T12:00:06.000+08:00| true |
[2021-07-01T12:00:07.000+08:00| true|
[2021-07-01T12:00:08.000+08:00| true|
[2021-07-01T12:00:09.000+08:00| true|
[2021-07-01T12:00:10.000+08:00| true|
[2021-07-01T12:00:11.000+08:00| true|
[2021-07-01T12:00:12.000+08:00] true|
[2021-07-01T12:00:13.000+08:00| true|
[2021-07-01T12:00:14.000+08:00| true|
[2021-07-01T12:00:15.000+08:00] true|
[2021-07-01T12:00:16.000+08:00| false|
[2021-07-01T12:00:17.000+08:00| false|
[2021-07-01T12:00:18.000+08:00] false|
[2021-07-01T12:00:19.000+08:00| false|
[2021-07-01T12:00:20.000+08:00| false|
6.5 Range

6.5.1 FRELWIAT

AR N T A P RS e . RHRIESR Bt B TRA, bR AR 2
MG, RISRR, A SR SR R A
#i%#: RANGE
Wi NJEBI: AR BN A TS, 2821 INT32 / INT64 / FLOAT / DOUBLE
S
o lower_bound : i il S HE AR I AY T 5L
L B S A M 1 LR

e upper_bound :
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6.6 TwoSidedFilter

FHOEE: A, KA SEAF SR .
$err: Wi £ upper_bound KT lower_bound , 5 MR A .

6.5.2 i Hlpil

6.5.21 e RS FR

NG IR
Time|root. test.dl.s1]|
[2020-01-01T00:00:02.000+08:00] 100.0|
[2020-01-01T00:00:03.000+08:00| 101.0]
[2020-01-01T00:00:04.000+08:00| 102.0]
[2020-01-01T00:00:06.000+08:00] 104.0]
[2020-01-01T00:00:08.000+08:00| 126.0|
[2020-01-01T00:00:10.000+08:00| 108.0]
[2020-01-01T00:00:14.000+08:00] 112.0]
[2020-01-01T00:00:15.000+08:00| 113.0]
[2020-01-01T00:00:16.000+08:00| 114.0
[2020-01-01T00:00:18.000+08:00] 116.0]
[2020-01-01T00:00:20.000+08:00| 118.0]
[2020-01-01T00:00:22.000+08:00] 120.0]
[2020-01-01T00:00:26.000+08:00]| 124.0]
[2020-01-01T00:00:28.000+08:00| 126.0]
[2020-01-01T00:00:30.000+08:00] NaN|
MR SQL 4] :
‘ select range(sl, "lower_bound"="101.0","upper_bound"="125.0") from root.test.dl where time <= 2020—01—01)
o 00:00:30 J
51
| Time |range(root.test.d1.s1,"lower_bound"="101.0","upper_bound"="125.0")|
[2020-01-01T00:00:02.000+08:00| 100.0]
[2020-01-01T00:00:28.000+08:00] 126.0]

6.6 TwoSidedFilter

6.6.1 pRELRIA
A BRI T U 11 A I X6 i A 2 R ) S A T
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6.6 TwoSidedFilter

#i%#: TWOSIDEDFILTER

sl ACE AN TS, 20 INT32 / INT64 / FLOAT / DOUBLE
sl G A, KBS EAME, AR SRR
S

o len : WLAE HARINA T 1A/, BUEFERE Y R, BOAECY 5. 4124 len =3
i, BIRIEET. SO 3 T H, AR 1R R SRR

o threshold : J# ERYBI(E, WAL (0.1), BIAMEN 0.3 BI{EBE, REOHT
S L EA A RE o A

6.6.2 {7 pil

NG 2IE
N
| Time|root. test.sO|
[1970-01-01T08:00:00.000+08:00| 2002.0]
[1970-01-01T08:00:01.000+08:00| 1946.0|
[1970-01-01T08:00:02.000+08:00] 1958.0]
[1970-01-01T08:00:03.000+08:00| 2012.0|
[1970-01-01T08:00:04.000+08:00| 2051.0|
[1970-01-01T08:00:05.000+08:00| 1898.0]
[1970-01-01T08:00:06.000+08:00| 2014.0|
[1970-01-01T08:00:07.000+08:00| 2052.0]
[1970-01-01T08:00:08.000+08:00] 1935.0]
[1970-01-01T08:00:09.000+08:00| 1901.0|
[1970-01-01T08:00:10.000+08:00| 1972.0|
[1970-01-01T08:00:11.000+08:00| 1969.0|
[1970-01-01T08:00:12.000+08:00| 1984.0|
[1970-01-01T08:00:13.000+08:00| 2018.0]
[1970-01-01T08:00:37.000+08:00| 1484.0|
[1970-01-01T08:00:38.000+08:00| 1055.0]
[1970-01-01T08:00:39.000+08:00| 1050.0]
[1970-01-01T08:01:05.000+08:00| 1023.0]
[1970-01-01T08:01:06.000+08:00| 1056.0]|
[1970-01-01T08:01:07.000+08:00| 978.0|
[1970-01-01T08:01:08.000+08:00| 1050.0]
[1970-01-01T08:01:09.000+08:00| 1123.0]
[1970-01-01T08:01:10.000+08:00] 1150.0]
[1970-01-01T08:01:11.000+08:00| 1034.0|
[1970-01-01T08:01:12.000+08:00| 950.0]
[1970-01-01T08:01:13.000+08:00| 1059.0]
t t t )
MR SQL i54) -

(select TwoSidedFilter(sO, ’len’=’5", ’threshold’=’0.3") from root.test
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6.6 TwoSidedFilter

i ¥4

t t

| Time|root. test.sO]

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:02.000+08:00|
[1970-01-01T08:00:03.000+08:00|
[1970-01-01T08:00:04.000+08:00|
[1970-01-01T08:00:05.000+08:00]
[1970-01-01T08:00:06.000+08:00|
[1970-01-01T08:00:07.000+08:00|
[1970-01-01T08:00:08.000+08:00|
[1970-01-01T08:00:09.000+08:00|
[1970-01-01T08:00:10.000+08:00|
[1970-01-01T08:00:11.000+08:00]
[1970-01-01T08:00:12.000+08:00|
[1970-01-01T08:00:13.000+08:00|
[1970-01-01T08:01:05.000+08:00|
[1970-01-01T08:01:06.000+08:00|
[1970-01-01T08:01:07.000+08:00]
[1970-01-01T08:01:08.000+08:00|
[1970-01-01T08:01:09.000+08:00|
[1970-01-01T08:01:10.000+08:00]
[1970-01-01T08:01:11.000+08:00|
[1970-01-01T08:01:12.000+08:00|
[1970-01-01T08:01:13.000+08:00|

y I

2002.0]
1946.0]
1958.0]
2012.0]
2051.0]
1898.0]|
2014.0]
2052.0]
1935.0|
1901.0]
1972.0]
1969.0|
1984.0|
2018.0]
1023.0|
1056.0|

978.0|
1050.0|
1123.0]
1150.0]
1034.0]

950.0]
1059.0|
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o5 7 R PAHIDE

7.1 Conv

7.1.1 BRI

AR RO A AP AT AR, RIZ TRk .

FiEc#%: CONV

HIAFEH: T E A AJFS, 2589854 INT32 / INT64 / FLOAT / DOUBLE
snbesl: AN TY], 28805 DOUBLE, B2 N TG R . JP ol

B O T4, SUH TR MY -
P H AT AP NaN R4 200

7.1.2 {EHIHI

LY NGAE
| Time|root.test.d2.s1|root.test.d2.s2|
[1970-01-01T08:00:00.000+08:00)| 1.0] 7.0|
[1970-01-01T08:00:00.001+08:00)| 0.0] 2.0]
[1970-01-01T08:00:00.002+08:00)| 1.0] null |
AT A #IE) SQL 54 :

[select conv(sl,s2) from root.test.d2

sl

| Time|conv(root. test.d2.s1, root.test.d2.s2)|

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:00.001+08:00|
[1970-01-01T08:00:00.002+08:00]
[1970-01-01T08:00:00.003+08:00|

7.0
2.0|
7.0
2.0|

7.2 Deconv

7.2.1 EREWAT

AR AF AT E SR, WE2TERRiEE.




7.2 Deconv

#i%#: DECONV

W AJEB: AN A TS, 203 INT32 / INT64 / FLOAT / DOUBLE

B

o result : FNHRUNLR, A quotient” B’ remainder”, 43X B A B R AN

RE AEHETTOUT, i RGBT

B g i EAFS, 268008 DOUBLE. BH4 —NFSIMEE — N Fs &
BB CE—APPIRASE AP0 4R . JPaIRImTRIEO 0 JFah, BUH T2y«

PR B AP P NaN R 208 .

7.2.2 {EHIHI
7.2.2.1 WRLEEBUR
2 result ZHUHE B0 quotient” I, AR HEGBUNT

NGk
| Time|root.test.d2.s3|root.test.d2.s2|
[1970-01-01T08:00:00.000+08:00)| 8.0| 7.0|
[1970-01-01T08:00:00.001+08:00| 2.0] 2.0]
[1970-01-01T08:00:00.002+08:00| 7.0] null |
[1970-01-01T08:00:00.003+08:00)| 2.0] null |
AT SQL 41 :
[select deconv(s3,s2) from root.test.d2 }
s p 8 -
| Time|deconv(root. test.d2.s3, root.test.d2.s2)|
[1970-01-01T08:00:00.000+08:00| 1.0]
[1970-01-01T08:00:00.001+08:00| 0.0]
[1970-01-01T08:00:00.002+08:00| 1.0]

7.2.2.2 WELEBMARE
24 result 24}y remainder” I, ARECOTEEGERRE. WAFHIE E, 1T
) SQL & HI R :

Eselect deconv(s3,s2, result’="remainder’) from root.test.d2

sl




7.3 DWT

Time|deconv(root. test.d2.s3, root.test.d2.s2, "result"="remainder") |

[1970-01-01T08:00:00.000+08:00] 1.0

[1970-01-01T08:00:00.001+08:00| 0.0]
[1970-01-01T08:00:00.002+08:00| 0.0]
[1970-01-01T08:00:00.003+08:00| 0.0]
7.3 DWT

7.3.1 PRECRIST

A R RO R AP B EA T — 4 B R N A R

M $i: DWT
BB UCCH AN A ¥ 51, 252 INT32 / INT64 / FLOAT / DOUBLE
S

o method : /N JEIRZEAL $i{i Haar’, "DB4’, "DB6’, "'DBS’ , H. 71 DB 511 Daubechies.
RIS, W PR N R, R ANS.

o coef : /NEJEIII R FIRANZSEL, W R SGES) 4 HIS W, ARt
HHEMS.

o layer : PEATACHLIUCER, S5t 0 ) & N EEE R T layer + 1. BRIAE L.
e Eib YY), K405 DOUBLE, K25 HAFHA.

s HAJTIRK BN 2 IR .

7.3.2 {EHapl

7.3.2.1 Haar 25k

NG K
| Time|root.test.dl.s1]|
[1970-01-01T08:00:00.000+08:00| 0.0]
[1970-01-01T08:00:00.100+08:00| 0.2]
[1970-01-01T08:00:00.200+08:00| 1.5]
[1970-01-01T08:00:00.300+08:00| 1.2]
[1970-01-01T08:00:00.400+08:00| 0.6]
[1970-01-01T08:00:00.500+08:00| 1.7]
[1970-01-01T08:00:00.600+08:00| 0.8|
[1970-01-01T08:00:00.700+08:00| 2.0]
[1970-01-01T08:00:00.800+08:00| 2.5]
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7.4 FFT

[1970-01-01T08:00:00.900+08:00| 2.1]
[1970-01-01T08:00:01.000+08:00| 0.0]
[1970-01-01T08:00:01.100+08:00| 2.0]
[1970-01-01T08:00:01.200+08:00] 1.8]
[1970-01-01T08:00:01.300+08:00| 1.2]
[1970-01-01T08:00:01.400+08:00| 1.0
[1970-01-01T08:00:01.500+08:00| 1.6]
M2 SQL A :

[select dwt(s1, "method"="haar") from root.test.dl

N

i ¥ a1

Time|dwt(root.test.d1.

s1, "method"="haar") |

[1970-01-01T08:00:00.000+08:00]
[1970-01-01T08:00:00.100+08:00|
[1970-01-01T08:00:00.200+08:00|
[1970-01-01T08:00:00.300+08:00]
[1970-01-01T08:00:00.400+08:00|
[1970-01-01T08:00:00.500+08:00|
[1970-01-01T08:00:00.600+08:00|
[1970-01-01T08:00:00.700+08:00|
[1970-01-01T08:00:00.800+08:00|
[1970-01-01T08:00:00.900+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:01.100+08:00]
[1970-01-01T08:00:01.200+08:00|
[1970-01-01T08:00:01.300+08:00|
[1970-01-01T08:00:01.400+08:00]
[1970-01-01T08:00:01.500+08:00|

0.14142135834465192]
1.909188342921157
1.6263456473052773|
1.9798989957517026|
3.252691126023161|
1.414213562373095|
2.1213203435596424
1.8384776479437628|
-0.14142135834465192|
0.21213200063848547|
—0.7778174761639416|
—0.8485281289944873|
0.2828427799095765|
—1.414213562373095|
0.42426400127697095|
-0.42426408557066786|

74 FFT

7.4.1 EEWA

7S pR O B A S A PR e L A 4

HE%: FFT
BTSSR A AJFS, 25504 INT32 / INT64 / FLOAT / DOUBLE
BH:

o method : {8 B M-8 il 2 7Y BU{E >4 uniform’ B nonuniform’ , 45 ¢ K 2~ uniform’ ,
2 HUE A uniform” B, B [R]BCRERE 200, BT £ s iR e AV E SR R, 5 4%
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7.4 FFT

Pl o B I BB s 24 B R nonuniform” Fif,  REAR S [R] 2 1 P =l 45 B plesst 1 L

MEE (RFEI).

o result : fHHIMNARHAGLER | BUE K'real’ . ’imag’. ’abs’ @ angle’, 43 A% F4E

BRI SR B, BAIIE A . TEBRETEOL T, AR B

o [compress : JEAIZHL, B (0,11, AT HUEAIRMAAER O, GRS

N, AT

Hiiypal: g RS, 28800 DOUBLE, KIESHEAMEE. FFAREEMN 0

THE . SUHF2RIY -

BoR: HA RS A NaN R 20 .

7.4.2 g R p

7.4.2.1 SEEp (IR i

24 type ZAAE BN uniform’ IR, AN RIS TS R BN AR 4

NG 2K

| Time|root.

test.dl.s1]|

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:02.000+08:00|
[1970-01-01T08:00:03.000+08:00|
[1970-01-01T08:00:04.000+08:00|
[1970-01-01T08:00:05.000+08:00|
[1970-01-01T08:00:06.000+08:00|
[1970-01-01T08:00:07.000+08:00|
[1970-01-01T08:00:08.000+08:00|
[1970-01-01T08:00:09.000+08:00|
[1970-01-01T08:00:10.000+08:00]
[1970-01-01T08:00:11.000+08:00|
[1970-01-01T08:00:12.000+08:00|
[1970-01-01T08:00:13.000+08:00|
[1970-01-01T08:00:14.000+08:00|
[1970-01-01T08:00:15.000+08:00|
[1970-01-01T08:00:16.000+08:00|
[1970-01-01T08:00:17.000+08:00|
[1970-01-01T08:00:18.000+08:00|
[1970-01-01T08:00:19.000+08:00|

2.902113]
1.1755705
~2.1755705)
-1.9021131]
1.0]
1.9021131]
0.1755705|
~1.1755705]
-0.902113)
0.0]
0.902113)
1.1755705
-0.1755705]
~1.9021131]
-1.0|
1.9021131]
2.1755705)
~1.1755705|
~2.902113)
0.0]

M TR SQL 54 -

Eselect fft(sl) from root.test.dl

i a1
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7.4 FFT

Time|

fft(root.test.dl.s1)|

[1970-01-01T08:00:00.000+08:00]

0.0]

[1970-01-01T08:00:00.001+08:00] 1.2727111142703152E~-8|

[1970-01-01T08:00:00.002+08:00|
[1970-01-01T08:00:00.003+08:00|
[1970-01-01T08:00:00.004+08:00|
[1970-01-01T08:00:00.005+08:00|

2.385520799101839E-7|
8.723291723972645E-§|
19.999999960195904]
9.999999850988388|

[1970-01-01T08:00:00.006+08:00] 3.2260694930700566E~7|

[1970-01-01T08:00:00.007+08:00|
[1970-01-01T08:00:00.008+08:00|

8.723291605373329E~ 8|
1.108657103979944E-7|

[1970-01-01T08:00:00.009+08:00] 1.2727110997246171E-8§|
[1970-01-01T08:00:00.010+08:00]1.9852334701272664E-23|
[1970-01-01T08:00:00.011+08:00] 1.2727111194499847E-8|

[1970-01-01T08:00:00.012+08:00|
[1970-01-01T08:00:00.013+08:00|
[1970-01-01T08:00:00.014+08:00|
[1970-01-01T08:00:00.015+08:00|
[1970-01-01T08:00:00.016+08:00|
[1970-01-01T08:00:00.017+08:00]

1.108657103979944E-7|
8.723291785769131E~-8|
3.226069493070057E-7|
9.999999850988388|
19.999999960195904|
8.723291747109068E-8§|

[1970-01-01T08:00:00.018+08:00] 2.3855207991018386E~7|
[1970-01-01T08:00:00.019+08:00] 1.2727112069910878E-8§|

W HAFINRM v = sin(2nt/4) + 2sin(27t/5) , KHEEH 20, FIAEH $ 55 d

k=4Hk=>5bARIE.

7.4.2.2 SEHEEIES RIS
W AJPAE E, T SQL 1A :

‘select fft(sl, ’result’="real’, ’compress’=’0.99’), fft(sl, ’result’="imag’,’compress’="0.99") from

root. test.dl

T

i ya

fft(root.test.dl.s1,| fft(root.test.dl.sl,|

"result"="real",| "result"="imag" ,|

"

"compress"="0.99")|

"

"compress"="0.99")|

[1970-01-01T08:00:00.000+08:00|

0.0] 0.0]

[1970-01-01T08:00:00.001+08:00] —3.932894010461041E-9| 1.2104201863039066E-8|
[1970-01-01T08:00:00.002+08:00|-1.4021739447490164E~7| 1.9299268669082926E-7|
[1970-01-01T08:00:00.003+08:00] —7.057291240286645E-8| 5.127422242345858E-8|

[1970-01-01T08:00:00.004+08:00|

19.021130288047125]  —6.180339875198807|
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7.5 HighPass

‘ [1970-01-01T08:00:00.005+08:00| 9.999999850988388| 3.501852745067114E-16|
‘ [1970-01-01T08:00:00.019+08:00] —3.932894898639461E-9|-1.2104202549376264E-8|

+= = = = |

W BT RN R S, RS R R T2k RIS N ESE S
B, MARITRN m A B A S, BRI R R R L BB A e PR e B R A
FRFHNKIE

7.5 HighPass

7.5.1 EETA

ABREOS S AP ST R IR, RIGE T RUERA R A TS I R R
B, PR AL E R

#i%#: HIGHPASS

B AES: AUE BN A TS, 2570 INT32 / INT64 / FLOAT / DOUBLE

B

o wpass : IH—{LJRRYEIEAR, HED (0.1), AR .

s g A, 8005 DOUBLE, B2uERn i Fsl, K5 E Y
S5

Pere H AT NaN R 2 m

7.5.2 iRl

WA
| Time|root.test.dl.s1]|
[1970-01-01T08:00:00.000+08:00| 2.902113|
[1970-01-01T08:00:01.000+08:00| 1.1755705|
[1970-01-01T08:00:02.000+08:00| —2.1755705|
[1970-01-01T08:00:03.000+08:00| —-1.9021131]
[1970-01-01T08:00:04.000+08:00| 1.0]
[1970-01-01T08:00:05.000+08:00| 1.9021131]
[1970-01-01T08:00:06.000+08:00| 0.1755705]
[1970-01-01T08:00:07.000+08:00| —-1.1755705|
[1970-01-01T08:00:08.000+08:00| -0.902113]
[1970-01-01T08:00:09.000+08:00| 0.0]
[1970-01-01T08:00:10.000+08:00| 0.902113]
[1970-01-01T08:00:11.000+08:00| 1.1755705|
[1970-01-01T08:00:12.000+08:00| —0.1755705|
[1970-01-01T08:00:13.000+08:00| -1.9021131]
[1970-01-01T08:00:14.000+08:00| -1.0|
[1970-01-01T08:00:15.000+08:00| 1.9021131]
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7.6 IFFT

[1970-01-01T08:00:16.000+08:00| 2.1755705]
[1970-01-01T08:00:17.000+08:00| —-1.1755705|
[1970-01-01T08:00:18.000+08:00| -2.902113|
[1970-01-01T08:00:19.000+08:00] 0.0]

MR SQL 54 :

[se]ect highpass(sl, 'wpass’="0.45") from root.test.dl

NE—

i a1

Time|highpass(root.test.d1.s1, "wpass"="0.45")|

[1970-01-01T08:00:05.000+08:00|
[1970-01-01T08:00:06.000+08:00]
[1970-01-01T08:00:07.000+08:00|
[1970-01-01T08:00:08.000+08:00|
[1970-01-01T08:00:09.000+08:00|
[1970-01-01T08:00:10.000+08:00|
[1970-01-01T08:00:11.000+08:00]
[1970-01-01T08:00:12.000+08:00|
[1970-01-01T08:00:13.000+08:00|

[1970-01-01T08:00:19.000+08:00|

[1970-01-01T08:00:00.000+08:00| 0.9999999534830373|
[1970-01-01T08:00:01.000+08:00] 1.7462829277628608E-8§|
[1970-01-01T08:00:02.000+08:00| -0.9999999593178128|
[1970-01-01T08:00:03.000+08:00] —4.1115269056426626E~-8§|
[1970-01-01T08:00:04.000+08:00| 0.9999999925494194|

3.328126513330016E-§|
—1.0000000183304454]
6.260191433311374E-10|
1.0000000018134796|
—3.097210911744423E-17|
—1.0000000018134794|
—6.260191627862097E-10|
1.0000000183304454|
—3.328126501424346E-8]|

[1970-01-01T08:00:14.000+08:00| -0.9999999925494196]
[1970-01-01T08:00:15.000+08:00| 4.111526915498874E-8|
[1970-01-01T08:00:16.000+08:00] 0.9999999593178128|
[1970-01-01T08:00:17.000+08:00] —1.7462829341296528E~8§|
[1970-01-01T08:00:18.000+08:00| —0.9999999534830369|

—1.035237222742873E-16]|

Y MAJFIUMRA y = sin(2mt/4) + 2sin(2mt/5) | KK 20, HILRGEIENZ 1Y
HHFIIIRM y = sin(2rt/4) .

7.6 IFFT

7.6.1 BERELTAY

A R ACRT S A A Py 910 A R SIS R R R — NS4, AT

R il B A 4, -

M ER S fa ABEIRE NS W FFT e B0y it , I SCRpA FET o 80T 405 1
AR A BRI A o
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7.6 IFFT

Wi % IFFT
BB SCHPIANEATS, 288189, INT32 / INT64 / FLOAT / DOUBLE
S

o start : iy th PR IGI ], 22— U0 yyyy-MM-dd HH:mm:ss” [ ] “F4F
. TEEVE TR, A71970-01-01 08:00:00°,

o interval : i th SRS ARG, @A BAIRIERG HRSCRRA AL, 235
a'ms (Z#). s (). 'm* (738h). b (hig) Afird” (K). FESEEILT, h
Is,

HiEH: G EAASES, 2684 DOUBLE. %842 — N HE A F45), ErE

Je R A B MU SRy S A R A A T 30 PRl A L A e ) 45
B WUERFATEIE A& S (B NaN |, 24 T80 R S 1 20

7.6.2 il
PNEZIIE

Time| root.test.dl.re| root.test.dl.im|

[1970-01-01T08:00:00.000+08:00| 0.0] 0.0]
[1970-01-01T08:00:00.001+08:00] —3.932894010461041E-9| 1.2104201863039066E-8|
[1970-01-01T08:00:00.002+08:00|-1.4021739447490164E~7| 1.9299268669082926E~7|
[1970-01-01T08:00:00.003+08:00] —7.057291240286645E-8| 5.127422242345858E-8|
[1970-01-01T08:00:00.004+08:00| 19.021130288047125]  —6.180339875198807|
[1970-01-01T08:00:00.005+08:00| 9.999999850988388| 3.501852745067114E-16|
[1970-01-01T08:00:00.019+08:00] —3.932894898639461E-9|-1.2104202549376264E-8|

M Ty SQL 41 :
[select ifft(re, im, ’interval’="Im’, ’start’="2021-01-01_00:00:00’) from root.test.dl

s p 4 -
| Time| ifft(root.test.dl.re, root.test.dl.im, "interval"="Im",|
| | "start"="2021-01-01 00:00:00")|
[2021-01-01T00:00:00.000+08:00| 2.902112992431231|
[2021-01-01T00:01:00.000+08:00)| 1.1755704705132448|
[2021-01-01T00:02:00.000+08:00)| -2.175570513757101|
[2021-01-01T00:03:00.000+08:00)| —1.9021130389094498|
[2021-01-01T00:04:00.000+08:00)| 0.9999999925494194|
[2021-01-01T00:05:00.000+08:00)| 1.902113046743454|
[2021-01-01T00:06:00.000+08:00)| 0.17557053610884188|
[2021-01-01T00:07:00.000+08:00)| —1.1755704886020932|
[2021-01-01T00:08:00.000+08:00| —-0.9021130371347148|
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7.7 LowPass

[2021-01-01T00:09:00.000+08:00]
[2021-01-01T00:10:00.000+08:00|
[2021-01-01T00:11:00.000+08:00|
[2021-01-01T00:12:00.000+08:00]
[2021-01-01T00:13:00.000+08:00|
[2021-01-01T00:14:00.000+08:00|
[2021-01-01T00:15:00.000+08:00|
[2021-01-01T00:16:00.000+08:00|
[2021-01-01T00:17:00.000+08:00|
[2021-01-01T00:18:00.000+08:00]
[2021-01-01T00:19:00.000+08:00|

3.552713678800501E-16|
0.9021130371347154]
1.1755704886020932]
—0.17557053610884144]
—-1.902113046743454]
-0.9999999925494196|
1.9021130389094498|
2.1755705137571004
—1.1755704705132448|
—2.902112992431231|
-3.552713678800501E~16|

7.7 LowPass

7.7.1 RIS

AR B AP SV BT AREDE R , PRIBURT UL BRI 2> 5. H AT 91 (IS R
B, A B AR B RS Y

%4 : LOWPASS

HWAFEH: AR AT, 25808 INT32 / INT64 / FLOAT / DOUBLE

B

o 'wpass : H—fLFHIEUEAR, BUEN (0,1), AR
MR kAN F 5], 265055 DOUBLE, 2B TS, KR 5y

HiA—H.

BrR: H AR A NaN Rf 5 200 .

7.7.2 {EHIp
PNEZIIE

| Time|root.

test.dl.s1]|

[1970-01-01T08:00:00.000+08:00|
[1970-01-01T08:00:01.000+08:00]
[1970-01-01T08:00:02.000+08:00|
[1970-01-01T08:00:03.000+08:00|
[1970-01-01T08:00:04.000+08:00]
[1970-01-01T08:00:05.000+08:00|
[1970-01-01T08:00:06.000+08:00|
[1970-01-01T08:00:07.000+08:00|
[1970-01-01T08:00:08.000+08:00|
[1970-01-01T08:00:09.000+08:00|

2.902113]
1.1755705
~2.1755705)
-1.9021131]
1.0]
1.9021131]
0.1755705)
~1.1755705]
~0.902113)
0.0]
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7.7 LowPass

[1970-01-01T08:00:10.000+08:00] 0.902113]
[1970-01-01T08:00:11.000+08:00| 1.1755705|
[1970-01-01T08:00:12.000+08:00| -0.1755705|
[1970-01-01T08:00:13.000+08:00] —-1.9021131]
[1970-01-01T08:00:14.000+08:00| -1.0|
[1970-01-01T08:00:15.000+08:00| 1.9021131]
[1970-01-01T08:00:16.000+08:00| 2.1755705|
[1970-01-01T08:00:17.000+08:00| —-1.1755705|
[1970-01-01T08:00:18.000+08:00| -2.902113]
[1970-01-01T08:00:19.000+08:00] 0.0]

MTF#if SQL A

[select lowpass(sl, ’wpass’="0.45") from root.test.dl

NE—/

i a1

Time|lowpass(root.test.dl.s1, "wpass

n_n

0.45")|

[1970-01-01T08:00:00.000+08:00]
[1970-01-01T08:00:01.000+08:00|
[1970-01-01T08:00:02.000+08:00|
[1970-01-01T08:00:03.000+08:00]
[1970-01-01T08:00:04.000+08:00|
[1970-01-01T08:00:05.000+08:00|
[1970-01-01T08:00:06.000+08:00|
[1970-01-01T08:00:07.000+08:00|
[1970-01-01T08:00:08.000+08:00|
[1970-01-01T08:00:09.000+08:00|
[1970-01-01T08:00:10.000+08:00|
[1970-01-01T08:00:11.000+08:00]
[1970-01-01T08:00:12.000+08:00|
[1970-01-01T08:00:13.000+08:00|
[1970-01-01T08:00:14.000+08:00]
[1970-01-01T08:00:15.000+08:00|
[1970-01-01T08:00:16.000+08:00|
[1970-01-01T08:00:17.000+08:00|
[1970-01-01T08:00:18.000+08:00|
[1970-01-01T08:00:19.000+08:00|

1.9021130073323922|
1.1755704705132448|
—-1.1755705286582614]
—1.9021130389094498|
7.450580419288145E-9|
1.902113046743454|
1.1755705212076808|
-1.1755704886020932]
—-1.9021130222335536]
3.552713678800501E~16|
1.9021130222335536]
1.1755704886020932|
—-1.1755705212076801|
—1.902113046743454|
—7.45058112983088E-9|
1.9021130389094498|
1.1755705286582616|
—1.1755704705132448|
—-1.9021130073323924|
—2.664535259100376E-16|

t t

t

W WAFIIRM y = sin(2mt/4) + 2sin(2nt/5) , KBEH 20, BIILAGE MG R
PR y = 2sin(27t/5) .
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558 T PRI

8.1 RegexMatch

8.1.1 PEWA

AR RO T 1 W Rk VT BE SOAS ) BAA N A R [1]
Hi%#: REGEXMATCH

WA QEH A A TS, KA04 TEXT,

S5
o regex : VL iE M ZE3h5, S5 BT A Java 1F 325018 | Hotn \d-H\\d+\\d-+\.\d+ %
£y JURT 75 IPv4 Hbdik.

o group : Mt WICECATS, MG java.util.regex BLE, 26 0 4HEAIE N FIkK,
Wi ) 2L 4 B 245 R B DU MR i
1 AB(CD)) 3LA =141, % 04 AB(CD)) , % 1 41 B(CD) 5 241 CD .
iyl A s, REh TEXT.
PR AS{EEUTOVA PEECE 5 1) 1 W2k i Bt oA i 452

8.1.2 fdi il

LNG2IE
-
| Time| root.test.dl.s1]|
[2021-01-01T00:00:01.000+08:00| [192.168.0.1] [SUCCESS]|
[2021-01-01T00:00:02.000+08:00| [192.168.0.24] [SUCCESS]|
[2021-01-01T00:00:03.000+08:00| [192.168.0.2] [FAIL]|
[2021-01-01T00:00:04.000+08:00| [192.168.0.5] [SUCCESS]|
[2021-01-01T00:00:05.000+08:00| [192.168.0.124] [SUCCESS]|
AT AR SQL 4]
Eselect regexmatch(sl, "regex"="\d+\.\d+\.\d+\.\d+", "group"="0") from root.test.dl j
i e
| Time|regexmatch(root. test.d1.s1, "regex"="\d+\.\d+\.\d+\.\d+", "group"="0")|
[2021-01-01T00:00:01.000+08:00| 192.168.0.1]|
[2021-01-01T00:00:02.000+08:00| 192.168.0.24|
[2021-01-01T00:00:03.000+08:00| 192.168.0.2|




8.2 RegexReplace

‘ [2021-01-01T00:00:04.000+08:00| 192.168.0.5]
‘ [2021-01-01T00:00:05.000+08:00| 192.168.0.124|

+= = 3

8.2 RegexReplace

8.2.1 PR%LWiT

AR PR 15 SCA H A A TR 0k 20 DR &5 R R i 6 8 B E 45 R

Hi%%: REGEXREPLACE

MAEH: SRR AT, 5804 TEXT.

SR

o regex : T B IEMFRIAA, LT Java IEMFA BT .

o replace : Bl FAFHE, FF Java IEMZFREX PR GG A

LSy F5A8 T IE W KRB regex S — A4, HFSTER ) H ST ITALE]
FH .

o limit : FAREL, KFHT-1 AL, BRAH-1 FR A VCRL ) TRl i

o offset : FEBkII A VCELREL, HITT offset YR UTHC 2 A7 FHH A4, BRA

k0,
o reverse : ;&R B SIATIEL, BRIACH false RIH% B2 [ A IR )T o
HEsl: Hb AT, KAk TEXT.

8.2.2 i il

R —

NG 2K
| Time| root.test.dl.s1]|
[2021-01-01T00:00:01.000+08:00] [192.168.0.1] [SUCCESS]|
[2021-01-01T00:00:02.000+08:00| [192.168.0.24] [SUCCESS]|
[2021-01-01T00:00:03.000+08:00] [192.168.0.2] [FAIL]|
[2021-01-01T00:00:04.000+08:00]| [192.168.0.5] [SUCCESS]|
[2021-01-01T00:00:05.000+08:00| [192.168.0.124] [SUCCESS]|

AT SQL i
‘ select regexreplace(sl, "regex"="192\.168\.0\.(\d+)", "replace"="cluster-$1", "limit"="1") from root.
‘ test.dl

s

‘ | Time|regexreplace(root.test.d1.s1, "regex"="192\.168\.0\.(\d+)",|
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8.3 RegexSplit

| | "replace"="cluster-$1", "limit"="1")|

[2021-01-01T00:00:01.000+08:00| [cluster—1] [SUCCESS]|

12021-01-01T00:00:02.000+08:00| [cluster—24] [SUCCESS]|
12021-01-01T00:00:03.000+08:00| [cluster—2] [FAIL]|
12021-01-01T00:00:04.000+08:00| [cluster—5] [SUCCESS]|
12021-01-01T00:00:05.000+08:00| [cluster—124] [SUCCESS]|

8.3 RegexSplit

8.3.1 EE WA

AR SR BOM T 45 R IR MR a0 3 30, Il [l 4 5 F 0
#i%#: REGEXSPLIT
BAFH]: AR AR, RECN TEXT,

S8

o regex : T EISCRMIEMZRIAG, SO A Java IENIZGAATETR, Han 0] FF
SRR CG 5 M.

o iindex : i ERALYI AP RYF S, FHER KT HET-1 ARE, BOAMES-1
PN IR )73 IR R L, B AR TR R RN 7l [ K02 mhoxsk b (67 L A U7 25 24
(BB 0 TR T4 .«

FtEs: BN EA, A index -1 INp VBRSSO INT32, 15005 TEXT.
$isn s QSR index B U1 0 E SRR BRI, BN S D153 0,12 I A index S

3, MRZHHE R 4R

8.3.2 fdiHilxpil

NGk
| Time|root.test.dl.s1]|
[2021-01-01T00:00:01.000+08:00| A,B, A+ B-|
[2021-01-01T00:00:02.000+08:00| AA+,AB+|
[2021-01-01T00:00:03.000+08:00| B+,B,B|
[2021-01-01T00:00:04.000+08:00| A+ AA+A|
[2021-01-01T00:00:05.000+08:00| A,B-,B,B|

M AR RY SQL 54 -

[select regexsplit(sl, "regex"=",", "index"="-1") from root.test.dl J
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8.4 StrReplace

By
| Time|regexsplit(root.test.dl.s1, "regex"=",", "index"="-1")|
[2021-01-01T00:00:01.000+08:00| 4]
[2021-01-01T00:00:02.000+08:00| 4]
[2021-01-01T00:00:03.000+08:00| 3]
[2021-01-01T00:00:04.000+08:00| 4]
[2021-01-01T00:00:05.000+08:00| 4]

75— AW SQL A

Eselect regexsplit(sl, "regex"=",", "index"="3") from root.test.dl J
i

-
Time|regexsplit(root.test.d1l.s1, "regex"=",", "index"="3")|
[2021-01-01T00:00:01.000+08:00] B-|
[2021-01-01T00:00:02.000+08:00| B+|
[2021-01-01T00:00:04.000+08:00] Al
[2021-01-01T00:00:05.000+08:00] B|

8.4 StrReplace

8.4.1 HEWIST

AR PR TR SCAS ) 7 R R A R R I AT

Hi%%: STRREPLACE

MAFES: DR AT, J58050 TEXT.

SR

o ftarget : FEIRFIRMYFLT T HR

o replace : Fril 51 FAFHR

o limit : FAREL, KTSHFT-1 A, BUAH-1 R A VCREL ) TRl S e .

o offset : WY VCEI VAR, BT offset v VCHD £ 1 E4F FH I Ak, 2Rl
50,

o teverse : AT LML, BRINHK false R[4 BN Ze A5 KT o

WiEH: EEATY), RH0N TEXT,

8.4.2 fdifl il
YNGR
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8.4 StrReplace

Time|root. test.dl.s1]|

[2021-01-01T00:00:01.000+08:00| A,B.A+,B-|
[2021-01-01T00:00:02.000+08:00| A A+ AB+|
[2021-01-01T00:00:03.000+08:00| B+,B,B|
[2021-01-01T00:00:04.000+08:00| A+ AA+A|
[2021-01-01T00:00:05.000+08:00| A,B-B,B|
T SQL i)

Lselect strreplace(sl, "target"="," =T ="

, "replace , "limit ) from root.test.dl

N

itk ) -
| Time| strreplace(root.test.d1.s1, "target"=",",|
| | |lrep1aceH=H H, HlimitH=H2H)|
[2021-01-01T00:00:01.000+08:00)| A/B/A+ B—|
[2021-01-01T00:00:02.000+08:00| A/A+/AB+|
[2021-01-01T00:00:03.000+08:00| B+/B/B|
[2021-01-01T00:00:04.000+08:00)| A+/A/A+ A
[2021-01-01T00:00:05.000+08:00| A/B-/B,B|

71— T &M SQL iEH]:
‘se]ect strreplace(sl, "target"=",", "replace"="/", "limit"="1", "offset"="1", "reverse"="true") from

root. test.dl

itk ) -
| Time| strreplace(root.test.d1l.s1, "target"=",", "replace"= |
| | "', "limit"="1", "offset"="1", "reverse"="true")|
[2021-01-01T00:00:01.000+08:00)| AB/A+B—|
[2021-01-01T00:00:02.000+08:00)| AA+/AB+|
[2021-01-01T00:00:03.000+08:00)| B+/B,B|
[2021-01-01T00:00:04.000+08:00)| A+ A/IA+A|
[2021-01-01T00:00:05.000+08:00| A,B-/B,B|
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9459 5 AR

9.1 ConsecutiveSequences

9.1.1 BREWIST

AR TAE 22 28 s A 18] B s b A LRl i K I 8 141
U S5 1) S i R 4 R ][] B i A A A 0, RVPAE e Bk (LA ATk
RAMEERK ), (B SEVAAAE R TOAR AT T B «
PELE 751 i 1 ™A% i BEbR R I 1) ) BRG 2 AR, A AEAE AR T B SR B 11551
USRI TS TP I A RAEATIELE TSI TS, IRAER R .
Hi%(#: CONSECUTIVESEQUENCES
WA SR ARSI, JERIRT DR AT, (H S0 2 A% 45 A Y 2K
B
o ‘gap : ARUERTIIEING, 2 A RAMIES. HESCRAILARAL, 452 ms (2
). os (B8). m’ (438h). ht UNE) Ard (R). FESEEOLT, B A A
ARBOE A HE Fisf ] [
Bl A Es], AR INT32. 4550 AR — AN B S — A R
MR IELE T RS, IR RO TIPS AR AR 2], B T 9 & B AL
PR RTARFEERIEA , A BB AU AT PRI .

9.1.2 i {7l
9.1.2.1 FZhHa bt a] a]

AR LA gap LT SR E AR HERT I AIRR . FEEGER R, SRS EIE
S A AT IR

LY NGRIE

Time|root.test.dl.s1|root.test.dl.s2|
[2020-01-01T00:00:00.000+08:00] 1.0] 1.0]
[2020-01-01T00:05:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:10:00.000+08:00| 1.0] 1.0
[2020-01-01T00:20:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:25:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:30:00.000+08:00| 1.0 1.0]
[2020-01-01T00:35:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:40:00.000+08:00| 1.0 null |
[2020-01-01T00:45:00.000+08:00| 1.0] 1.0]

[2020-01-01T00:50:00.000+08:00] 1.0 1.0]




9.2 ConsecutiveWindows

: ’ = = |
TG SQL i)

Eselect consecutivesequences(sl,s2, ’gap’="5m’) from root. test.dl J

sl

| Time| consecutivesequences(root.test.d1.s1, root.test.dl.s2, "gap"="5m")|

[2020-01-01T00:00:00.000+08:00| 3|

[2020-01-01T00:20:00.000+08:00| 4|
[2020-01-01T00:45:00.000+08:00| 2|

9.1.2.2 F Al VbR UEE ] ] b

2 gap ZRURAEIT, AR AT DARI T ARBCR VA e IR TR B, 53 RO 2828
B, XA AR

BAJFSIE L, T AR SQL AN -

[select consecutivesequences(sl,s2) from root.test.dl

NE——

R 2IIE
-
| Time| consecutivesequences(root.test.dl.s1, root.test.d1.s2)|
[2020-01-01T00:00:00.000+08:00| 3]
[2020-01-01T00:20:00.000+08:00| 4
[2020-01-01T00:45:00.000+08:00| 2|

9.2 ConsecutiveWindows

9.2.1 PR¥EWIST

AR BT AR 2 4 7 Hs A 18] B s b A R A RS 7T 1

U S8 1) S A e 1 P ) [R] P i A R A5 00, VPP AE R Bk (LA A Tk
RAMEBRR ), (A SV TUAR A R B F

PEEETT P12 A i HER v I [7) 18] B S BEHRAT , A AEAEAT s s e 1 551

Hi##: CONSECUTIVEWINDOWS

BAFHN: SRR RARPS, JEBIRT DR AETERY , (E 0 1 A% 45 A A K

B
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9.2 ConsecutiveWindows

o ‘gap : ARUERTIIEING, 2 A RAMIES. HESCRAILAPERAL, 452 ms (2
). os (B). m’ (438, UNE) Ard (R). FESEEELT, B A
AR 4 o ] [

o length : JPHIRKE, &— DA RAMIEE. HASCRF IR RAL, 2l ms (Z5D).
(). me () ke ORI Ard (R). S EOR IR -

Hitrpal: G AR, 2RA0N INT32. i 390 it i — B 00 B — i

SERBEESE TR, WRBCY TR %], fE8 T P9 & B A4

PR RTALFEEORIEA A R BN i U AT PRAE

9.2.2 fd il

ENGZIE
N
| Time|root.test.dl.s1|root.test.dl.s2|
[2020-01-01T00:00:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:05:00.000+08:00| 1.0 1.0
[2020-01-01T00:10:00.000+08:00] 1.0] 1.0]
[2020-01-01T00:20:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:25:00.000+08:00| 1.0] 1.0
[2020-01-01T00:30:00.000+08:00] 1.0] 1.0]
[2020-01-01T00:35:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:40:00.000+08:00| 1.0 null|
[2020-01-01T00:45:00.000+08:00| 1.0] 1.0]
[2020-01-01T00:50:00.000+08:00| 1.0] 1.0]

AT SQL iEH]:

Lselect consecutivewindows(s1,s2, ’length’="10m’) from root.test.dl

NE—

itk )
N
| Time| consecutivewindows(root. test.d1.s1, root.test.d1.s2, "length"="10m") |
[2020-01-01T00:00:00.000+08:00)| 3]
[2020~01-01T00:20:00.000+08:00)| 3|
[2020-01-01T00:25:00.000+08:00)| 3]
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