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JDK 1.8 = ORACLE X
Apache Tomcat 9 Java 8 DATABASE Apache Tomcat

ORACLE 12c EE
Anaconda 2020.02 (base = python 3.7)

Ubuntu 20,04 LTS _) <
Apache Spark 2.4.6 )

pAChE SPAL ANACONDA PySpark
N =

VMware Workstation Pro

ECLIPSE _

SQL Developer

Docker vmware
Apache Zeppelin
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ok2 dojg] 3 YslE dlo]glE 2& (Extract)

"\Z 8 F5}= 3Jel| & WY (Transform)
|_’ Spark M2 A4 2 A (Load)
ETL v
By | | e
g e — w2 2] A2 uur_% Sgork AHE-
A& A 2 B A Standalone g7 3%

Windows Ubuntu
Oracle 12c Oracle 12c % % %

6G RAM 6G RAM 6G RAM
3 Thread 3 Thread 3 Thread
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Star_Schema_ETL py
Clustering.py

shojl 222 Aty

— o

Processin r 2635.967

ETL zejo] 2F 448 4+ Q




Driver Program

SparkContext
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Executor

Cache
Task Task
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Executor
Cache
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Executor

Cache
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7. ETL & 2|33}

Oracle Default Fetch Size =10 — 10000
Batch Size = 1000 — 10000
spark.sql.shuffle partitions = 200 — 9

(A, shuffle A| A-8-2 ste]d 4~ 1 5le]ld =1 ef 23

Processing time : 263.308

of 448 - 48 302
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- Y IR % 24 ZHUA 5= (HIE) % o4& ZHRIR == (H| )

2,4863 1,484 (59.7)% 1,002'8 (40.3)%

& 200 H[E & 30C H| 2 & 400 H[E & 50T H| 2 & 600 H[E & 70CH H| 2
10.0% 13.8% 36.2% 24.0% 9.9% 6.1%
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select card code, max cnt

from (select card code, count(*)
where rownum <= 1

UNION ALL

select card code, max cnt

from (select card code, count(*)
where rownum <= 1
TNION ALL

select card code, max cnt

from (select card code, count(*)
where rownum <= 1

UNION ALL

select card code, max cnt

from (select card code, count(*)
where rownum <= 1
UNION ALL

select card code, max cnt

from (select card code, count(*)
where rownum <= 1
UNION ALL

select card code, max cnt

from (select card code, count(*)

where rownum <= 1;

as In

as Max

as Max

as In

as In

as Max

f

a

a

f

f

a

from

from

from

from

from

from

fact payment

fact payment

fact payment

fact payment

fact payment

fact payment

_hist

hist

hist

hist

hist

hist

8. #z| 2|2]s

where on_offline code =

where on_offline code =

where payment typecods

where payment typecods

where dom overseas_code

where dom _overseas_code

4000 and transaction date =

4001 and transaction date =

4002 and transaction_date

4003 and transaction_date

= 4004 and transaction_date

= 4005 and transaction_date

to_char(sysdate-1, 'yyyy-mm-dd') group by card code order by max cnt desc)

to_char(sysdate-1, "yyyy-mm-dd') group by card code order by max cnt desc)

to_char(syadate-1,

to_char(syadate-1,

= to_char (sysdate-1,

= to_char (sysdate-1,

"yyyy-mm-dd') group by card code order by max cnt desc)

"yyyy-mm-dd') group by card code order by max cnt desc)

"yyyy-mm-dd') group by card code order by max cnt desc)

"yyyy-mm-dd') group by card code order by max cnt desc)
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OPERATION OBJECT_NAME OPTIONS CARDINALITY COST
= @ SELECT STATEMENT 6
=-1J UNION-ALL
B COUNT STOPKEY
=-OW Filter Predicates
L ROWNUM<=]
=-F viEW 90993 50004
=4 SORT ORDER BY STOPKEY 90993 50004
=-OW Filter Predicates
- ROWNUM<=]
- GROUP BY 50004
FACT_PAYMENT_HIST D 1., AND g4t 53938
S AND 2. TABLE FULL SCAN
- OM_OFFLINE_CODE=4000 3. HASH GROUP BY
- TRANSACTION_DATE=TO_CHAR(SYSDATE@!-1, yyyy-mm-dd’
" 415 B (Sort BAX)

X 5% (UNION ALL)
COST = 1,800,080

A2k = 1152
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select] MIN({ (decode (online rank, 1, code_info))) as top online, MAX (online cnt) a8 max online cnt,
MIN{ {decode {offline ramnk, 1, code_info))) as top ofilins, MAX(offline cnt) as max offlins cnt,
MIN{ ({decode (inst_rank, 1, code_info))) as top inst, MAX (inst_cnt) as max inst cnt,
MIN{ (decode (lumk sum rank, 1, code info))) as top lumbk sum, MAX({lumb sum cnt) as max lumbk sum cnt,
MIN( (decode (dom _rank, 1, code_info))) as top dom, MAX (dom_cnt) a8 max dom cnt,
MIN({ (decode (overseas_rank, 1, code_info))) as top overseas, MAX({overseas cnt) as max OVErs£as cnt
from |
select Jcode info, online cnt, ROW_NUMBEE. () OVER (order by online cnt) as online rank,
offline cnt, ROW_NUMBER() OVER (order by offline cnt) as offline rank,
inst_cnt, ROW_NUMBER () OVER (order by inst_cnt) as inst_ rank,
lumb sum cnt, ROW _NUMBER() OVER (order by lumb sum cnt) as lumb sum ranlk,
dom cnt, ROW_NUMBEE. () OVER (order by dom cnt) as dom rank,
overseas_cnt, ROW _NUMBEE () OVER (order by owverseas_cnt) as o0vVerssas_ran
from {
select code_info, count(decode({on_offline code, 4000, 1)) as online cnt,
count {(decode (on_offline code, 4001, 1)) as offline_ cnt,
count {(decode (payment typecode, 4002, 1)) as inst_cnt,
count {(decode (payment typecode, 4003, 1)) as lumk sum cnt,
count (decode (dom_overseas code, 4004, 1)) as dom cnt,
count (decode (dom_overseas_code, 40053, 1)) as overseas_cnt

from fact payment hist a,

code_thl b

where transaction_date

and to char({a.card code)

to_char (sysdate-
to_char (b.code)

L,

I VY —IT— Addr :|

group by code_info
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Uniquesgt Zto] A3 Bx 57} &

TABLE FULL SCAN == INDEX FULL/RANGE SCAN
Bitmap Index == AND-OR d4t A5

(ex. &%} ©|o]&])

- Bitmap Index (ex. A,
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8. #Hel 2133}

OPERATION OBJECT_MAME COPTIOMNS CARDIMNALITY COsT
= SELECT STATEMEMT 1 B9745
=4 SORT AEGREGATE 1
=B VIEW 2426 B9T45
= WM DO SORT 2426 B9745
= WM D SORT 2426 B9T45
= WM Dy SORT 2426 B9745
= WM DO SORT 2426 B9745
= WM DA SORT 2426 E9T45
= WM DO SORT 2426 B9745
= HasH GROUP &Y 2426 59745
=80 HASH GROUP BY 2426 h9745
=P HASH JOIN 2420 R973T

E}Gt%. trccess Predicates
- B.CODE=TO_CHA&RCA CARD_CODE)

B TABLE ACCESS CODE_TBL FULL 337 3

=-E8 TABLE ACCESS FACT PAYMENT HIST BY INDEX ROWID BATCHED 2426 £9734

=08 INDEX D3 FACT_PAYMENT_HIST_DANE RANGE SCAN 104124 341
O Access Predicates

b Sve 0P D

E---G? ilter Predica
= o Fltg\.rgp_[]l;_u COST
e L B

1,800,080 = 59 745 (o} 97% 7t4)
1152 =] 8 (o 84% 7t4)
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SELECT STATEMENT ]
=-J UMION-aLL
= COUMT STORKEY
=-(3% Filter Predicates
RO LIk <=1
=B VIEW 2603
=4 SORT ORDER BY STOPKEY 2603
= (3% Filter Predicates
RO LR <=1
= HAa5H GROUP BY 2603
= EﬁTﬁBLEﬁCCESS FACT_PaYMEMT_HIST BY IMDE= ROWID BATCHED 2603
=-(3% Filter Predicates
TRANSACTION _DATE=TO_CHAR(SYSDATE®! -1, wyyy-rnrm-dd )
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