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¢ fif&f:tar&gzipéhfb\é $tar xfz pre_10m_2008.tar.gz
. 10/\— tt TP ta)ag _|_75§a7)%) $tar xfz pre_10m_2009.tar.gz
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$ head 2008/04/amd_pre_10m_20080401_0000.csv
amd_no,sfc_no,yr,mn,dy,hr,mi,preL0m_rm,prelOm,prelOm_ad,prel0m_sf,prelh rm,prelh,prelh_ad,prelh_sf,prelOm_mx_r
m,prel0m_mx,prel0Om_mx_ad,prel0m_mx_sf,prel0m_mx_dtd,prel0m_mx_dth,pre10m_mx_dtm,prelh_mx_rm,prelh_mx,pr
elh_mx_ad,prelh_mx_sf,prelh_mx_dtd,prelh_mx_dth,prelh_mx_dtm
11001,0,2008,04,01,00,00,8,0.0,1,0,8,0.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11012,0,2008,04,01,00,00,1,-9999.0,1,0,1,-9999.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11016,47401,2008,04,01,00,00,0,-9999.0,0,0,8,0.0,2,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11046,0,2008,04,01,00,00,8,0.0,1,0,8,0.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11061,0,2008,04,01,00,00,1,-9999.0,1,0,1,-9999.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11076,0,2008,04,01,00,00,8,0.0,1,0,8,0.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11091,0,2008,04,01,00,00,1,-9999.0,1,0,1,-9999.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11121,0,2008,04,01,00,00,8,0.0,1,0,8,0.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999
11151,0,2008,04,01,00,00,8,0.0,1,0,8,0.0,0,0,0,-9999.0,0,1,-9999,-9999,-9999,0,-9999.0,0,1,-9999,-9999,-9999

11001 02008 4 1 0 O 8 0.0 1 0 8 0.0 0 0
11012 02008 4 1 0 O 1 -9999.0 1 0 1 -9999.0 0 0
11016 47401 2008 4 1 0 O 0 -9999.0 0 0 8 0.0 2 0
11046 02008 4 1 0 O 8 0.0 1 0 8 0.0 0 0
11061 02008 4 1 0 O 1 -9999.0 1 0 1 -9999.0 0 0
11076 02008 4 1 0 O 8 0.0 1 0 8 0.0 0 0
11091 02008 4 1 00 1 -9999.0 1 0 1 -9999.0 0 0
11121 02008 4 1 0 O 0.0 1 0 8 0.0 0 0
11151 02008 4 1 0 O 1 0 8 0.0 0 0

[REERIATS: EREILALRENEZN
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$ head 2008/04/amd_tem_10m_20080401_0000.csv
amd_no,sfc_no,yr,mn,dy,hr,mi,tem_rm,tem,mxtem_rm,mxtem,mxtem_dtd,mxtem_dth,mxtem_dtm,mntem_rm,mntem,mntem_
dtd,mntem_dth,mntem_dtm
11001,0,2008,04,01,00,00,8,-3.1,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11012,0,2008,04,01,00,00,8,-2.1,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11016,47401,2008,04,01,00,00,8,-2.5,0,-9999.0,-9999,-9999,-9999,0,-9999.0,-9999,-9999,-9999
11046,0,2008,04,01,00,00,8,-2.3,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11061,0,2008,04,01,00,00,8,-2.9,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11076,0,2008,04,01,00,00,8,-2.6,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11091,0,2008,04,01,00,00,8,-2.7,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11121,0,2008,04,01,00,00,8,-3.2,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999
11151,0,2008,04,01,00,00,8,-2.6,0,-9999.0,-9999.0,-9999,-9999,0,-9999.0,-9999.0,-9999,-9999

11001 02008 4 1 0 0 8 -3.1 0 -99990 -9999.0 ~9999 ~9999
11012 02008 4 1 0 0 8 -2.1 0 -99990 -9999.0 ~9999 ~9999
11016 474012008 4 1 0 0 8 -25 0 -9999.0 ~9999 ~9999 ~9999
11046 02008 4 1 0 0 8 -23 0 -99990  —9999.0 ~9999 ~9999
11061 02008 4 1 0 0 8 -29 0 -99990 -9999.0 ~9999 ~9999
11076 02008 4 10 0 8 -26 0 -99990 -9999.0 ~9999 ~9999
11091 02008 4 1 0 0 8 -27 0 -9999.0 99.0 ~9999 ~9999
11121 02008 4 1 0 0 8 -32 0 0 —0000 —9999
11151 02008 4 10 0 8  -26 0 APHRH T — 5T+ — LRI 99

[ S EiERH0~200FET-9999]]
T4, -9999&1-9999.0 |HAGRELTLND 1 4
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* 20175 DI o FEREKEHEDHHER S

$cd 2017

$find . -name ¥*.csv | sort | awk ' {print "cut -d, -f9 " $0} > $HOME/aaa.sh
$time bash $HOME/aaa.sh | sort -n | unig -c

« FTERFME :3550% (1FE5)

c FIMLTHAE
[E(X0.5ZX#
[-9999.0 INN#EHEH D
[prel0m ] (~ym) HMA[EHH TS
[214748400.0 ] > T{a[1=?
EYHZ T 1ED THAD (FEL

o MIFEHFZEEMFTE TR0 IND
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309,

69, 438,
52,
2,035,
390,
136,

63,

36,

23,

655 -9999.0
539 0.0
560 prelOm
345 0.5
934 1.0
837 1.5
3891 2.0
093 2.5
404 3.0

1 31.0

1 32.0

15 214748400, 0
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e 1DDI77AIIZFELEDHSLE MBHE(IZASIET

$cd 2017
$time cat */*.csv > merge2017.csv

- FTERM 291 QES
e [RI0RMEEKEINDSA 7fﬁ

$time cut -d, -f9 merge2017.csv | sort -n | uniq -c

o FhERM: 29377 1ES)
TJ7A4IE1DIZLI=1Z1T T, 2308 > 157# 274 o 7=

e #ER(FFE-KREL
« }5bioEfEITRAER>TEERIE
e [sort|DERMNFL > FRLBFENKRE(CHTLS > MERFEET

sort -n -k 2

$time awk 'BEGIN{FS=","H{t[$9]=t[$9]+1}END{for(i in t){print t[i]"¥t"i;}}' < merge2017.csv | ¥

. FRERR: 619 1FES)
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- BfICRKEZEFT DL

1TC 20174, AORKEBOEE—1

sort -n -k 2

$time awk 'BEGIN{FS=","Kt[$4]=t[$4]+$9}END{for(iin t){print t[i]"¥t"i;}}' < merge2017.csv | ¥

- FTERMH: 828 (14

 [-9999.011214748400.0 1MFREEL TLVS
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/\)

—4.79497e+08
-5. 05135e+08
-42892983
958373497
-180652869
—1.22066e+07
-129262253
1008556028
—1. 14489e+08
-152758694
139590297
-302348741

01
02
03
04
05
06
07
08
09
10
11
12
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mﬁmsmrﬁﬁ:”rw

anji

. REIEEATS ERE IS

t=2

erge2017.csv | ¥
sort -n -k 2

$ time awk 'BEGIN{FS=","Mif ($8=="8"){t[$4]=t[$4]+$9}} END{for(i in ty{print tfi"¥t"i;}}' < m

o FFERR:98F 1FEHR)
e 20174E(%. 10BIZRAMN S I HT=
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114,
114,
102,
179,
118,
215,
264,
231,
269,
425,
134,
110,

924
810
844
194
822
958
591
293
380
892
454
890

01
02
03
04
05
06
07
08
09
10
11
12
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$ time awk 'BEGIN{FS=","Ht[$8]=t[$8]+1}END{for(i in t){print t[i]"¥t"i;}}' < merge.csv | ¥
sort -n -k 2

- FTEREE 1191670 (11FES)
e 1.59%HM8: IEFEE ] LAFF (Ny AR BRS)

1,885,963 0: #fET LALY. 88 (HH 54t
543,456 prelOm rm: ANy 4
8,939,437 1:&#MGZL (XA . XM

409,967 3 : BERAE
29,989 4. EMAE(E
76,073 5 : FEIEE{E

699, 968,985 8 : IEF{E
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o TR

s [FAFZAM BB S IOHBBESTLI—FH

$time awk 'BEGIN{FS=","Kt[$1]=t[$1]+1}END{for(i in t){print t[i]"¥t"i;}}' < merge.csv | ¥
sort -n -r > merge.log

$wc -1 merge.log

$ head merge.log

$ tail merge.log

- FRZEFRMH: 11778 (11%F5)

1, 451 5906, 848 64036 39, 137 44206
506, /04 86141 39,137 31331
506, /04 33776 30,817 49051
596, /04 33751 26,353 15366
596, /04 33336 22,032 34051
506, /04 20606 17,568 33901
595, 984 40191 8,784 11013
592,385 71231 1 71221
592,385 61286 1 71041
552,384 88317 1 49106
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I
oot TR o

TAF A AT ST44132 11T EE

$time awk 'BEGIN{FS=""Hif ($1=="44132" && $8=="8"){t[$4]=t[$4]+$9}}END{for(i in t){print
tli]"¥t"i;}}' < merge2017.csv | ¥
sort -n -k 2

- FTEER:67% (1ED) 26 01

e 5.7GByteM T JLAFX v ILNZEHE(N ;22 8§

122 04
49 05

106.5 06

A EIZBEINE=-T7MILEHSD | 81 07
/kansoku/amedas_csv/pre/10m/area ;g;: g 83
amd_pre 10m 201701 44132.csv 531.5 10

. RFALZRMADTERH1T7AIL O

s 1ENDE=12071IL DEE
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TC  HEDOHAFITA&ER—2

%ﬁ.ﬂmﬁﬁ PY
T A AR FFH 44132 1721+ KE. &&FEIE
$cd area
$time for i in find . -name amd_pre_10m_ 201777 44132.csv | sort *; do
awk '‘BEGIN{FS=","Hif ($8=="8"){t[$4]=t[$4]+$O}END{for(i in t){print t[i]"¥t"i;}}' < $i
done
« ATEEFMAE:0.37) (15 57) 26 01
+ J7AIVAT. BERERYIHD G
« T R TAZRAMAES 122 04
. &k _(EI° 49 05
ff‘n%(ii?f_qab 1065 06
81 07/
141.5 08
209.5 09
931.5 10
47 11
15 12
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I
I
A

sk T2 ﬁ

o PASRMEEENT44132 1 1TES. &5F1b. 115

T
#3

y,y7k

C

EETFEOHSFEITAEET—3

®
AN

7]

$cd area
$time for i in find . -name amd_pre _10m_ 20?7?77 44132.csv | sort *; do

awk '‘BEGIN{FS=","Hif ($8=="8"){t[$3"/"$4]=t[$3"/"$4]+$9}}END{for(i in t){print t[i]"¥t"i;}}' < $i
done

FTEERERE : 1.78 (115 57)
2017F DR IFTFE-1=<RAL

FEMTEHIDICEH 21 TRBE

¢ TAFAMRBESZEDT7AINEED

e 177AIEL UTILDEZTHANT LIS

tL

o CDMEELS ., 11859 THERES
100755 ?
> BIA R THLE
S FE BT H IS
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48.5
48
387.5
158. 5
204.5
14
10.5

142
46.5
98.5

162. 5

2472

~

2008/06
2008/07
2008/08
2008/09
2008/10
2008/11
2008/12
2009/01
2009/02
2009/03
2009/04
2009/05

~
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Y

FiT iR

» FEEQEFEEZFEIDES

RRIGEEA T, I7AMILIZEED S

* time & area TRIL7A—<YREDHHY A T=0>
o awk AYUREIFTELWTL\OEMNTES

« RELGHTLZHIBRT S

« T7ANHYAZXNINEKTES -> EElL

s RJELGEITNEBLS, +2ICTEZESEN

s WO LBESZFBEINIEL. HFEYEGAL
+ TALIMIBERCI7AINBIZOVWTEERTILET
. UlemzvyPﬁﬁi’CB@Z\E?U (B4&< . {EF])

AN
o_,l:l

Ny DRz AR

7J7A§75’EFEEJ EZTLVEWLD DFERRIZE

Copyright © 2018 Advanc

ed IT Conso

rtium to Evaluate, Apply and Drive All Rights Reserved.

25



TCSE CSVITEHRITUTES YL

P LK Sﬁﬁﬁ 37

FolZ{EZIXCSVI7AILICERESQLEEITTES

q

g- Text as Data

windows single file

installer executable

IN==3> RSN ELRE ! T — By 8l |
Ao O—ReEA >R h— _ B B - -
L q & CSVRTSVO ESRBRFHERDO T 7 NILICH U T, saL SAURITURBIERSFECENTEROV VRS
EfESiE A2WYW—ILTY.
#1249 qBEED T 7 AIET—IR—ADT —TILDLS (/D &N TEET. WHERE X, GROUPBY 4, JOIN 15
FEOTA(FF XRESTH AL BELVR— FLTED, DZLEPHSLOBECEINCRBLET, Fio, 2TOXF
FFax>b I>3O—RICHBELTWET.
;'EL\E
;ﬁﬂr q "SELECT COUNT(*) FROM ./clicks_file.csv WHERE c3 > 32.3"
3:1 L IJ J_);IL
#as
EHEE ‘ m .

http://harelba.qgithub.io/a/ja/index.html

$ time ./q "select count(*),prelOm from merge2017.csv group by prelOm" --delimiter=, -H

- PTEERRE 6657 (L 5) o
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RELT—REI TR,
F—=RAN—REDL N
~ Amazon S3 Select & PostgreSQL ~
2018SE1081H

SR ITEAMEI V-0 L
27298 -72/0Y~8R8% >
Y7 — 44— EHEh £
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ATC REGT—HEISIRT

* Amazon S3 Select
- KELGCSVEIEHELT=FF Amazon S3 ~NE&X
- FORNABZESQL D SELECT X THTEET
- RRITFCITERATELSVI) IORPIID1ID
— REST Z! API
« KFESDK & AWS CLI MSFZ S

« ZCTIIFEIZAWSCL MSERLET

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.
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https://aws.amazon.com/jp/s3/features/

H1C Amazon S3 Select
.
- PAZZADSKRI0DE CSV I7 4 ILE10E 5
— AWS Command Line Interface (CLI)
« AT AWS Command Line Interface DA Ab—)L |
~ tar, head, grep 7 EAT U RTAIY—ILE DR

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved. 2 9


https://docs.aws.amazon.com/ja_jp/cli/latest/userguide/installing.html
https://docs.aws.amazon.com/ja_jp/cli/latest/userguide/installing.html
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TC Amazon S3 Select

. THx
- 10 DT—3F1DDKRELLCSV I7AILIZLTHEL

- AYEITIIMEVET O T, PO 1TIEFEL T, IFERYERL
THETFET

- FHLLIEY )L RD) T amedas csv.%ﬁf(?’féb\

https://gist.github.com/uemuraj?sort=updated

$ time amedas_csv.sh kansoku/amedas_csv/tem/10m/time/tem_10m_{2008..2018}.
tar.gz | gzip > /var/tmp/tem_10m.csv.gz

real 34m27.401s BrfE Rl D774 )L 2008 FEMNH10FE 5 ]
user 39m40.226s

sys 2m38.902s

- INFT S3/INTYIANERELTELNTLESLY
30


https://gist.github.com/uemuraj/1197e75fcd48fe2c5ae1ec608bdeb1bf
https://gist.github.com/uemuraj?sort=updated
https://gist.github.com/uemuraj?sort=updated

7C Amazon S3 Select

v
o TEAEETT

h

- EE

J> \|[[|]

WS CLI T s3api 7T KM select-object-content &L VD1
REZEODTY ...

- #BU)RLBWNESVTIILAYD) TR s3select.sh |Z{EH>TLVNET

$ time s3select.sh s3://amedas.sierra1337.info/tem_10m.csv.gz “

> SELECT COUNT(*) FROM s3object

506799101 ﬁ NIFF—J—FD&ES5TT J
5ELa—K..

real 5m24.375s

user 0mO0.870s

sys 0mO0.149s
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https://gist.github.com/uemuraj/9362308442438e06a5677b6e6339851f

TC Amazon S3 Select

oA
gy~

* /\‘Jg TTb\bglj % En:u\nﬁkb-t<;hf$_§—

HR—hT BT —4EAHY CAST() LTHRULVET
— CAST() LIEWEXFFIRLNTT

SRR FEEMNERET
- T3% GROUP BY H°...

$ time s3select.sh s3://amedas.sierral337.info/ftem_10m.csv.gz "
> SELECT MIN(CAST(amd_no AS integer)), MAX(CAST(amd_no AS integer))
FROM s3object”

11001,94121 5|2 THS LIEE R AE }

real 28m19.881s
user 0m1.505s SHNIEF L5930 E
sys 0mO0.165s

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved. 3 2



1C Amazon S3 Select

37

ﬁﬁng .

e WHERE G]%° LIMIT A C{TZ R YIAT &R LD
- EEOTFRAMUELREL

E:)

e NULL{EDIZRLIVA SQL DIL—ILDEETEF

$ time s3select.sh s3://amedas.sierra1337.info/tem_10m.csv.gz “

> SELECT MAX(NULLIF(CAST (tem as real), -9999.0)), MIN(NULLIF(CAST(tem
as real), -9999.0)) FROM s3object
>WHERE amd_no ='11001"
29.7,-14.7

real 4m59.943s \
user 0mO0.852s YA IXH55
sys 0mO0.206s

{EAY-9999.0 MIFEIZ NULL 3R T AN
BEEICFHEIND
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1TC

A"

Eﬁﬁl'ﬁf

o =1L TAXAD CSVDRARBRTI=LE

y7h

Amazon S3 Select

HDTSQLELTIZRI-EMNRLAGL

e SELECT X TCSVMioFLLyCSVE{EYET
- EEIXFRFNONULLIZLTHEEET
- E B B E2FFEDTEALRRAVTIZE#RLET
CASE XEEZXAHD T, HII0N B DEZIDNEEFEMNTEELS
« BIIONTAHEERCE, BLFERCL. EbFEL..
« =ELBIEHADTHLUOA—FERELLGKTHLEETEEXT

E A BEBNIITHANTL

« UTFIETAPHREE T —4T+—< bR 1Mo —EBIRR
=ESR
15 mntem_rm Y=y B [3. mEHEIZR,. WREFIIESE 16~19
16 mntem Al 10 SRERESR ER (NERREUTE 1 4T) SEAEY 0~2 OE&1-9999.0]
17 mntem_dtd [ElEH e (Foi3s 2 #7) SEHIEN 0~2 OE&-9999 )
18 mntem_dth =ik (=) BE=H (o8 2 H7) faEHERN 0~2 OF&-9999 |
19 mntem_dtm | B (9) feE (Yo 2 #7) REREHN 0~2 OEF&E-9999 ]

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.
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TC Amazon S3 Select

o TERAIET ®

SELECT amd_no, sfc_no, - =y . +
yr Il Il mn 7 | dy T [ be ] | mi | “00Z, i SQL'UC‘T‘WE'%H]

tem_rm, NULLIF(CAST(tem as real), -9999.0),

gitseg_rm, NULLIF(CAST (mxtem as real), -9999.0), Z i 10§3\H#?<I]€3/\9—>’C~‘MEE ]
WHEN dy <> '01' OR hr <>'00' OR mi <> '00' THEN
yr || =" || CAST(CAST(mn AS integer) AS string) || -' || CAST(NULLIF(CAST(CAST(mxtem_dtd AS float) AS integer), -9999)
AS string) || 'T" || mxtem_dth || " || mxtem_dtm || :00Z'
WHEN mn <> '01' THEN
yr || " || CAST((CAST(mn AS integer) - 1) AS string) || -' || CAST(NULLIF(CAST(CAST(mxtem_dtd AS float) AS integer), -
9999) AS string) || 'T23:" || mxtem_dtm || 00Z'
ELSE

CAST((CAST(yr As integer) - 1) AS string) || -12-' || CAST(NULLIF(CAST(CAST(mxtem_dtd AS float) AS integer), -9999) AS
string) || 'T23:" || mxtem_dtm || :00Z'

END,

mntem_rm, NULLIF(CAST(mntem as real), -9999.0),
CASE

WHEN dy <> '01' OR hr <>'00' OR mi <> '00' THEN

NULL ZEFEL THEREMN HAHY-9999.0 THAHZEM
BEfHIZ NULL 1252 A1+ HoO-DT2EIZF Vv R+

yr || - || CAST(CAST(mn AS integer) AS string) || - || CAST(NULLIF(CAST(CAST(mntem_dtd AS float) AS integer), -9999)
AS string) || 'T" || mntem_dth || "' || mntem_dtm || :00Z'

WHEN mn <> '01' THEN

yr || =" || CAST((CAST(mn AS integer) - 1) AS string) || '-' || CAST(NULLIF(CAST(CAST(mntem_dtd AS float) AS integer), -
9999) AS string) || 'T23:" || mntem_dtm || :00Z'

ELSE

CAST((CAST(yr As integer) - 1) AS string) || '-12-' || CAST(NULLIF(CAST(CAST(mntem_dtd AS float) AS integer), -9999) AS
string) || 'T23:" || mntem_dtm || :00Z'
END
FROM s3object

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved. 3 5



TC Amazon S3 Select

o TERAIET

o FTLULNCSV I7AILTEZELS-
- INZEES—ES3ITERIELTS3 Select TAZEMNTEET
- HBBAWNIT—AEIR—RADT—TIT—RELTHIRTAIEETEET

$ time s3select.sh s3://amedas.sierral337.info/tem_10m.csv.gz"
> SELECT

(FFEE—HTRSAFDSQLX)
> FROM s3object" /var/tmp/tem_table.csv

real 66m19.440s
user 16m35.167s
sys 8mb55.473s

N F5)EETERL=FZ ]
NULL 1‘|Elij3>77‘:“(ﬂ:7iﬂ)$d']

$ cat /var/tmp/tem_table.csv| he
11001,0,2008-06-18T12:00:00Z,8,17.0,0,,,0,,
11012,0,2008-06-18T12:00:00Z,8,15.2,0,,,0,,
11016,47401,2008-06-18T12:00:00Z,8,15.4,0,,,0,,

11046,0,2008-06-18T12:00:00Z,8,13.4,0,,,0,,

11061,0,2008-06-18T12:00:00Z,8,16.1,0,,,0,,

11076,0,2008-06-18T12:00:00Z,8,18.2,0,,,0,,

11091,0,2008-06-18T12:00:002,8,16.8,0,,,0,,

11121,0,2008-06-18T12:00:00Z2,8,15.3,0,,,0,,

11151,0,2008-06-18T12:00:002,8,14.1,0,,,0,,
11176,0,2008-06-18T12:00:00Z,8,15.2,8,15.2,2008-6-18T12:00:00Z,8,15.1,2008-6-18T11:59:00Z




”C Amazon S3 Select

FA

o AR FIFTHDES—FES3 [TERiE, SELECT #ELET

$ time echo "amd_no,sfc_no,tem_dt,tem_rm,tem,mxtem_rm,mxtem,mxtem_dt,mntem_rm,mntem,mntem_dt"
| cat - /var/tmp/tem_table.csv | gzip > /var/tmp/tem_table.csv.gz

real 32m30.852s
user 28m33.622s
sys 1m48.514s

TV FILDFLLIAYE TR ]

$ zcat tem_table.csv.gz | head
amd_no,sfc_no,tem_dt,tem_rm,tem,mxtem_rm,mxtem,mxtem_dt,mntem_rm,mntem,mntem_dt
11001,0,2008-06-18T12:00:002,8,17.0,0,,,0,,
11012,0,2008-06-18T12:00:002,8,15.2,0,,,0,,
11016,47401,2008-06-18T12:00:00Z,8,15.4,0,,,0,,
11046,0,2008-06-18T12:00:002,8,13.4,0,,,0,,
11061,0,2008-06-18T12:00:002,8,16.1,0,,,0,,
11076,0,2008-06-18T12:00:002,8,18.2,0,,,0,,
11091,0,2008-06-18T12:00:002,8,16.8,0,,,0,,
11121,0,2008-06-18T12:00:00Z,8,15.3,0,,,0,,
11151,0,2008-06-18T12:00:00Z,8,14.1,0,,,0,,

IDDEZINENENTI DD ]
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TC Amazon S3 Select

P LK ﬁﬁ“ﬁﬁj/

« IALARRATHBEESEBWNWBRLTHEAZET

:@%#7‘:“&%%@&Uiﬁhh“éﬁb’co‘&ibt]

$ time s3select.sh s3://amedas.sierral337.info/tem_table.csv.gz
> SELECT * FROM s3object WHERE CAST(tem_dt AS timestamp) BETWEEN
> CAST(‘2008-06-18T12:00:00Z2" AS timestamp) AND CAST(‘2008-06-18T12:00:00Z" AS timestamp)

> LIMIT 10" Y r RN TOELDT }

11001,0,2008-06-18T12:00:00Z,8,17.0,0,..0..

11012,0,2008-06-18T12:00:00Z,8,15.2,0,,.0,, L head AV FERLIERMNRONFT
11016,47401,2008-06-18T12:00:00Z,8,15.4,0,,.0,,

11046,0,2008-06-18T12:00:00Z,8,13.4,0,,.0,,

11061,0,2008-06-18T12:00:00Z,8,16.1,0,,,0,,

11076,0,2008-06-18T12:00:00Z,8,18.2,0,,.0,,

11091,0,2008-06-18T12:00:00Z,8,16.8,0,,,0,,

11121,0,2008-06-18T12:00:00Z,8,15.3,0,,,0,,

11151,0,2008-06-18T12:00:00Z,8,14.1,0,,,0,,
11176,0,2008-06-18T12:00:00Z,8,15.2,8,15.2,2008-6-18T12:00:00Z,8,15.1,2008-6-18T11:59:00Z

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved. 3 8



dTC F—AR—2%EDL

* PostgreSQL
- SRPAIFELET
- SEIFN—D30 104 FFALTHET

s FILLWCSVEFDFEFT—IILT—2LLTO—FLET
- JEFEEE D coPY XEFALET
—- CSVMS 1T DXIET B INSERT XEEB &L TEET AV
- 5ELO—FELHAIDTTHIL, BRI RINSIEHTEEET

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved. 3 9



""C PostgreSQL
s ROTEEIIBHIZEFZFETHEEET
- %J?L,L\ CSV IZEHB=EIFTT. FIfAIHELTLWVEETA

$ psql -U amedas
psql (10.4)
Type "help" for help.

amedas=> ¥d tem
Table "public.tem"

Column | Type | Collation | Nullable | Default
—————————— T et i E T e S s
amd no | integer | | |
sfc_ no | integer | | |
tem _dt | timestamp without time zone | | |
tem_rm | character(1) | | |
tem | real | | |
mxtem_rm | character(1) | | |
mxtem | real | | |
mxtem _dt | timestamp without time zone | | |
mntem_rm | character(1) | | |
mntem | real | | |
mntem _dt | timestamp without time zone | | |



7C PostgreSQL

1T sﬁ“ﬁ“/

T—3%0—FLTHEZRFT

- COPY XIZI[F2FEHY . Y—/ \—JAOtANSE B CSV )
BEEBICLKSO—FDANRENESITT

$ psql -U postgres
psql (10.4)
Type “help” for help.

postgres=# ¥c amedas
You are now connected to database “amedas” as user “postgres”.

amedas=# ¥timing
Timing is on.

amedas=# COPY tem FROM €¢/var/tmp/tem_table.csv’ WITH (FORMAT csv);
COPY 506799101
Time: 2125981.6 (35:25.982)

5{ELa—K.. ]

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.
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PostgreSQL

HET-MNBEHTDFT

$ psql -U amedas

FEMNDTLIEELY !

amedas=> ¥timing
Timing is on.

amedas=> SELECT COUNT(*) FROM tem;
count

506799101
(1 row)

Time: 262723.327 ms (04:22.723)

amedas=> SELECT MAX(tem), MIN(tem) FROM tem WHERE amd _no = 11001;

max | min
______ +_______
29.7 | -14.7
(1 row)

Time: 202871.501 ms (03:22.872)

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.
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RZEIZ. REBEBEDEE

» Data Transfer
- Asia Pacific (Tokyo)

Bandwidth

$0.000 per GB - data transfer in per month
$0.000 per GB - first 1 GB of data transferred out per month
$0.114 per GB - first 10 TB / month data transfer out beyond the global free tier

~ Simple Storage Service
~ Asia Pacific (Tokyo)
Amazon Simple Storage Service APN1-Requests-Tier1
$0.0047 per 1,000 PUT, COPY, POST, or LIST requests

Amazon Simple Storage Service APN1-Requests-Tier2
$0.0037 per 10,000 GET and all other requests

Amazon Simple Storage Service APN1-Select-Returned-Bytes
$0.0008 per GB - for bytes returned by 53 Select in Standard

Amazon Simple Storage Service APN1-Select-Scanned-Bytes
$0.00225 per GB - for bytes scanned by S3 Select in Standard

Amazon Eimple Storage Service APN‘I-ﬁmedSturageaByteHrs
$0.025 per GB - first 50 TB / month of storage used

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.

22 819 GB
1 GB
187.600 GB

2 983 Requests

159 Requests

188.305 GB

71.135 GB

7.502 GB-Mo

$21.39
$21.39

$21.39

$0.00
$0.00
$21.39

$0.51
$0.51

$0.01
$0.01

$0.00
$0.00

$0.15
$0.15

$0.16
$0.16

$0.19
$0.19
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~SQLitel AW TRAMROY 25V FEHLT

2018510 1H>

iR T;ERAMEED)—7 L
29998 - F70/02~FRES
g {34
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PITC A—T 25— Tl

» Bl T —YBTEDRE

— R FEB(IAATYTITOEDNZW D, 27—

A%ZAED TOFZ(FEE LY

- BYCH > T OV ZITOTET —H%
WHENHD

{816 DATA

m‘m'm‘
m'@‘mrm‘
m@‘@f
m'@‘@'
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HIC A=T 27— TR

71)LCEIE VS DBCEIE
v () TEIR
> EIR(CFiHESHOEE
> ZI7AIDO—EBDFHZED
I LSRR (A
> O HDEAEENEA
193N NHd
v DBTEIE
> SQLTE(FIH> T D%t
PEZTOL SN BRME
> DBICLOTIFITUEITHNEL
> EFIET—HADFRTITHEIEL(C
ARk AR ‘
46
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PITC A—T 25— Tl

- J7A)LCEIE VS DBCEIH — B
() CEIE
FBENZ)

v I TEE Pric o]
> BECHHBEN I
> ZIPAINO—EBOHEERD

T ESR AR E
> UYL ENBA
£33N H>S

47
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NT A—=—T 2T - THRFE

71)L CEIE VS DBCEIH —ABEIC(E
7 TEIR
FBENZ)

v () TEIR
> EERICSEHEEHETHE
> ZI71IDO—EBDH=ELD

oS iuga)cc_amémsc%kmrc }?E‘ﬂ m

- DBTOF—FEEH

B3RO R =

48
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ATC B E BT 5DBT — 2 EHE
o« HAREE (SFRFMENZVIDB : SQLite3
> HFE

» 7TV —2 3 ICHMHAATHAZNZEEDB
« BHEATORKEZTIAH/ (R DT— RTOFT—FFEREN
TERVLW, ZODERICEMNET S

> T E O

« 1551071 TEEBTEDHT —5 EEFT)LO#R{T T
JANASZ

« PythonDiR#ES IS UTSQLite3ZIRDEZ 1 —)LHAR
SNTHH, SF/BELOFHMELEL)

49
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—— AN
g TEAEET ®

o« EERIRIR - BB H —/\
— 0S : Cent0S 6.9
— CPU : Intel Xeon E312xx (Sandy Bridge) 8 core
— RAM : 16GByte

- HH7T—%
— PAS XKD EEFRESNZ107C E5URT —F105F5 (20084
48 ~2017F12H) OHAEE1302Ht =7
- FLDABITS - &E - RIEUBRZRAVWTCE MRz OIS AT U D
— DBOSDEITET7AILNBEDEITCTRE ZLLER

50
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HIC RBOFHN

1. CSVZxELHD

10D8B(CHI T 7AILICIED TR EDZ—DICEEHD
2. SQLite3(CCSVZE-1 > h— b~

A 2 iR— BT B RFfEZEETAIT S
3. SQLite3Z=AHWTOSRIID

T—HDFHRMEU - TSRS 2T (CHhBEsfEZ 518
4. CSVNGNWoOSRSFID

ETRREZEHAIL. SQLite3MDSRATHIR & ek

51

Copyright © 2018 Advanced IT Consortium to Evaluate, Apply and Drive All Rights Reserved.



kﬁ C =BR#EH

ﬁl'riﬁﬂ*ﬁgjw

1. CSVZEXEHD
. FREBSRT : 17367 (2849561
29GByteDCSVHVEER
2. SQLite3[CCSVZ1 > h— b
- PRAERFR] : 32228 (539340%2)
. A2R— NMED T 7 A ILEE(E32GByte

474,222,480 11—~
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SATC FIE3:saLite3r DIFREYLY

- PythonZFAL\TSQLitehSithsr - HZ & (&St

> select amd_no, mn, avg(tem), max(tem), min(tem) from
tem where tem != -9999.0 group by amd_no, mn;

_ s - B EICTHSE - BESE - RESEREE
_ EEEC(E-9999.00A > TLBDTENIIERL
— FTERR : 1108 (189928%) « sE=ETUIF

 sklearn®KMeansBd#coOS XA U> D
- =X, FADF - &5 - RIEKUR C36K7TDT—4
- K=4TOSRYUZD
> KMeans(n_clusters=4, random_state=1).fit_predict(data)

- FRERER] : 4% o UsES ULETF—9ZRNTLBDTEE
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o CSVH\5TFT—HA%ZFHMHMAATHSPython TEST
— 29GByteD4EITHBDCSVZE —E (CIFEFRMHADIRLD T, pandas
J\wEH —=T10008179 DFcdHAD
— (Hgm, A) TgroupbyUT¥1T - & - RIERUEZETE
— CSVNMETHEMHADIER R TY—
— FrEesfs : 851 (149011%F) « 5Es=4TUIEFEY

allli

¢ K-meansiETHlaEx IS XA
_EBOI— REEETBCET. SQlitedE = E2 < FUAERN
Bgonilz
— E{TREEBERU
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« SQLite vs CSV

_ SQLite : 185287
- CSVOIEFE>H30%I(FE =R
~ CSV : 149117

R

o« EETOEM =(ESQLite(FDNERINICT >ED

g ~ reader = pd.read_csv("preAll.csv", chunksize=10000000)
S_ngt?h\b firstFlag = True CSV;ﬁ\BEﬁﬂﬁt
EE&JA@ forrin reader: N
Pvth _P r=r[['amd_no', 'mn’, 'tem']] Python:I—F
yt ond r=r[r.tem !=-9999.0]

grouped = r.groupby(['amd_no','mn'])
i sl e ee e 26 e agg= pd.concatl([.gr?u'ped.s?ule(), grlou.ptled.sum(), grouped.max(), grouped.min()], axis=1)
agg.columns = ['size’, 'sum', 'max’, 'min']
¢ = conn.cursor()

count_table = ""'selectamd_no, mn, avg(tem), max(tem), e e
, aggData = agg

min(tem) from tem where tem !=-9999.0 group by amd_no, mn;" A
firstFlag = False
sqlResult = c.execute(count_table) else:

aggData = pd.concat([aggData, agg])
grouped = aggData.groupby(['amd_no','mn'])
aggData = pd.concat([grouped['size', 'sum'].sum(), grouped['max'].max(), grouped['min'].min()],
axis=1)
aggData['mean'] = aggData['sum'] / aggDatal'size']
aggData = aggData[['mean’, 'max’, 'min']]
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« SQLite vs CSV

SQLite : 189328%
—  CSVO(F5H'30%(FEER
CSV : 147311%

o« EETOEM =(ESQLite(FDNERINICT >ED

g ~ reader = pd.read_csv("preAll.csv", chunksize=10000000)
SQLIteh\b firstFlag = True CSV?b\b HLL
nJLﬂﬂt forrin reader:
h K r=r[['amd_no', 'mn’, 'tem']] Python: ~
Pyt ond— r=r[r.tem !=-9999.0]

grouped = r.groupby(['amd_no','mn'])
agg = pd.concat([grouped.size(), grouped.sum(), grouped.max(), grouped.min()], axis = 1)
agg.columns = ['size’, 'sum', 'max’, 'min']
if firstFlag:
aggData = agg
firstFlag = False
else:

agoDNata = nd cancat(laggNata acol)

%iﬂ@—g% é%%ié@k\)(i\’ grouped['min'l.min()],
SQLiteDEA(E 7Y

with closing(sglite3.connect(dbname)) as conn:
¢ = conn.cursor()
count_table ="'selectamd_no, mn, avg(tem), max(tem),
min(tem) from tem where tem !=-9999.0 group by amd_no, mn;""
sqlResult = c.execute(count_table)
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#BIRT D C & (IR DOAMET
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