EpEgugn

shellstreeming: U OO OOUOO0OO0OOOMO
Jodoooouooooood

shellstreaming: A Stream Processor for Distributed
Computing by Shell Commands

o260 206000

0000 OO oo oo

Jooboobd obobod
oogoogo

48-126430 U U U

oo



o0

Web O0O0ODOO0OO0O0O0OD0OO0DOO0OO0OO0ODOODOOOOODOOOOOOOOOOO0ODbO0O0OO0
ooooooooO0ooOoUoobooobOboO0OoOoooDOoOobDboObooO0ooO0o0oDoOOOoUoDoO
000000000 UDF (User-Defined Function) 00 0000000000000 O0O00O0OO
goooooooooooooooboboobboooboobbOooOooUoobDboobboooDoO
gooooooOooooOoOoOo0oO0obboOobOOo0O0obOOoU0bObO0OoOo0oUobDbOobboUUuDoOo
00o0o00DO0DO0o0DO0o0OoO0OooO0b0OoOO00oOodooooooooooooooooDoOg
goooooooooooooooboboobboOoooboobbOooOooUobboobboooDoOoO
ooooOooboogooooo
ooooooboooobobooooDoDoboD0DbO0bO0bUob0obObOUshell-
streaming 0000000 00O0OOshellstreaming 0000000000000 00000O00O0O
O00obo0o00o0bDobobooboOobooogD shellstreeming OO0 OO0 0OO0OODOOOOOO
O0D000000Oshellstreaming 0000000000000 000O00O0O0O00ODO0O0ODOO
oooooooOoooooooOoobooboboOoooo
oOoooo0oOo00ooO0o0oO0o0obDoO0oDOoOO0bOOObOo0bOOo0OooO0ooDOoUDoOODo
0000000000 00000OStorm|21) 00 0000000000000 OOOOODOO
ooooooooooooooooboO0oooobDOooDOobOOooboobboOoooOooDoO
oooooooboooobbo scoomUOoooooooobOoooobOoobobooobobn
gboobobowkobgboboboboobo



010
1.1

1.2
1.3
1.4

020
21
2.2

030
3.1
3.2
3.3
3.4
3.5
3.6

3.7
3.8
3.9

3.10
3.11

oo

OO e
1.1.1 DO00D000000000000 ..o o000 oo oo
1.1.2 0000000 ... e
1.1.3 ODO00000b0000000abooan oo oo oo oo oo
OODO0O .. e
UOO0O0O0O0 . e
OODOO0 . e e

goog
UODO0O0O0O0 o s e
I 0

OO0000O0: shellstreaming

I P
O0D0O00000000 ... e e e e
O00O0O000000:000 .. e e
O00O0000000:0000000 ... it
OO000000000:0000000 .« ...
O00O0O000000:00000 ... e
3.6.1 O0OOOD0OOCOOO0 ... e e e
3.6.2 O000OO0ODOO000O0O ...ttt e
O00O0O0O00000:000 .. e e
O0D0O0O0O00 . e e e e
OO0D0OO0 . 0 e e e e e e s
391 O0O0OO .. .o e e
392 000ODOOOOOOODDOOOOOODOOO ... oo .
DO000000000D00 .. e e e e e e e
O00O0O0O000000000 .« . e e e e e e
3.11.1 O0OOOD0D0ODO ... e e e e
3.11.2 0000000000 ... e e s e e e
3113 0000000000 ... e e e e e e
3.114 00OD0OOOOOOOOODOOOOOOODOOOOoOOnDO ©. oo



040 0OO0ODOOO0O

41 ODO00DO0D00D0OD0O0O .. 0 s
4.1.1 00000000000 ... e e
412 0O0000O0O0OOO0ODOOOOOOODOODOOnD oo,
413 0000000 .. e

42 000000D0O0O0O0OO0OO0DO0O0O0O ... 0 oo s

43 O000O0OO0OO0DOODOOODODOODOODDOoOn ©o oo oo s oo

44 0O000D00D00OD0OD0O0O .. e

gs0d 00O

5.1 ODO0O0OO0OOO0OOO0OOODDOO0O ..o s
0.2 UODOOO0ODOOODOOODDOOOO ... oo
5.3 UDODOOO0ODOODOODDO ... s
53.1 UOD0OO0OOO0DOOOD0OODDOUOO .. v r o
532 UO0OOOO0ODOOOOOODDOO ... oo

gen OO

6.1 O0OO .....
6.2 O0OOOO ..
oo ... ..

O O A shellstreaming 0000

0 O B shellstreaming 00000000
B.1 Apache HTTP Server DOODOODOOO .. o0 c 000 oo v oo s

B2 O0O0O0O0OO00OO

i

28
28
28
28
29
31
31
31

33
33
35
37
37
39

41
41
41
41
42
47

48



[]

1.1

3.1
3.2

3.3

3.4
3.5
3.6
3.7
3.8

3.9
3.10

3.11

4.1

4.2

5.1
5.2
9.3
5.4
5.5
0.6
5.7
5.8
2.9

[]
DOO0000D00000O000 .. e e 2
Apache HTTP Server 00000000000 ODODOOOOOODOOO ... .. 11
Apache HTTP Server 00 0 0000000000000 O0O0O0O0O0O0O0O (O:
00000000,0:000000000000000000)............ 12
00000000000 000O01l0obooobooD 400 CPUODOOODODOOO
OOOOO . s e s 13
OOO00O0000O0 .. e e e e s s 13
00000000000 (TextFile) . .. ..o oo oo oo oo 15
FilterSplit OO OOOD0OOO shellstreaming OO0 O0OOOOOO .. ...... 16
shellstreaming 000000000 O0OOOODOOOOOOODOOO ...... 19
OO0000OD00OWorkerl OOOOODOOODOO 20 Worker0OOOODOOODO
I O 19
ooooooooooOoboogooooboobOooO0OoobDoboUooOobDobogoo
I A O
ocoooooooooooobOoooooOooOoooooooDOobbooogoDoo
OO00O00D000O000O000 ...t e e e e 21
shellstreaming DO OO OOOO ... .0 000000t 27

shellstreaming OO0 0000000000000 0OO0OO0O0ODO0OOOODOOOO
P 30
uobooboooobooobooobbobooooooboooooboobooooaon
gboboooboboboobobooboboboboboooboboobon

I L 32
pushpop 00 OO0 OOO0O0OOO(ODOOO20000) ... ... ... ..... 34
I 34
timestamper U D OO OOOOOOODODOOO .. ..o o0 o oo 35
timestamper U O OO OOOOOODOOOO ... oo oo oo 36
timestamper 0 0 0000000000000 (0O) ..o oo 36
timestamper U O OO OOOODOOODOOO .. .00 oo oo oo 36
timestamper 0 0000000000000 (@O) .. ... oo 36
I 1 0 PP 38
I 0 P 39

iii



5.10 EnjuD 000000 DO0OOOODOO ..

5. 11 UbObuobobhuoduboobbooooan

iv



0 O

21 0O00ODbOOOOOOODOODbOOODO
uboboobooboobboooooan

5.1 ODOOO ... oo oo oo
5.2 Storm 000000000 O0OO0OOOODO

oobooooboooobooooboon



10 OO

1.1 OO0

1.1.1 000o0ooooooooobod

goooboooboooboboobobobobobobobobobobobobobob
O00ITOODOO0O0O0O0O0IDCO 201200000 '0020500000000 1300000
obooboboboboob20200b 4000000 00000000O0O0O0OOOOOOOO SNSO
Twitter 0020100 000000000000 12TBO0O0OO0OOO0OODO 430000000
gobobooobooboobobooboobbooboooboobooooooobooo
gboobooboboobobooboobobbobooboobooboobooobonn
goboboboboboobobobobooboboobooboboobooboobooooboobooboon
gbobobobooboobobooooobobooooboobbooooobonoooooobono
goooboooboobooobooboobooboobooboboogbobooolIoo cpybOO
gbobodbooboboobboobobooboobbuooboobbuooboobbooboo
gbooooobobooooobobobooooobo cevbboooooo cpUubboboOO
gobobooobooobboobbooobboobbooob1booobboobboo
goooooobooocpytoboboOoOoOoOobOOoODbDOO0ODODODOOOODODODODDOO
goboodobooooboobooooboobooobobooboobboobooobobooobooo
gobodobooobooboooboobooobooboobobuooboobobooboo
gbobodbooobuooboobobooboobobuooboobbuooboobbooboo
0000000 AWS (Amazon Web Service) 000 0000000000000 00O0OOOO
gopboooboogod
gbbogbuoobbooboobbooboobobooboobobuoobooobaaboo
gboboobooooboobooooboobooobbooboonoobg
gobooboobboobooobbooboooboobooobuoobbooboobo
gbooouoouoooboooouobooooobobobobobobobobobobobono
goobooobooooboobooobobooboobbooboobbooboobbooobooo
gbooooobooooooboobooogoboboooobobobooobooboobobobooooon
o0 WebOOOGOoOOOOOOOOOOODODOOODOOOOODOOOOODODODOOODOD
0000000000 SNSO Twitter O O Twitter Streaming API[24| OO00O0O0O0OO0OODODO
oooooooobooobooobooobobooowebhobbooboooooooboooOooQ
000000000000 000D0 [48,25|000000000000000000000DOO

Y The Digital Universe in 2020: Big Data, Bigger Digital Shadows, and Biggest Growth in the Far East.

http://wuw.emc.com/leadership/digital-universe/iview/executive-summary-a-universe-of.htm


http://www.emc.com/leadership/digital-universe/iview/executive-summary-a-universe-of.htm

g1g oo 2

Datainput Datainput

Data output

Data output

011 ODO00O0O0O0OO0OO0O0O0O0oo0OOaon

O0o0o0oooooooooooooooob oo oooooboooooooooao
gobodbbooobuoobboooboobobooon
goo0ob0o0obOooOOoOobOoboOoDO0ob0o0ooO0ooobDOoooOoooOoooooag SIGMOD
(Special Interest Group on Management of Data) D0 0000000000000 O00O 20090
00000211000 2013000000 “Topicof Interest” D00 O0O0DOOO0ODOODOOOOOO

1.1.2 0000000

0ododoooboobooooooooooooooooooooobooooooooooo
gobodbooobooboooboobooobuoobboobbuoobbooobobOooboo
gobooooobooooobuoooob oo ooooobouoooo
0oooooooboooooooooooboooooboooooboooooooooa
gogoboobobooobbooobooobbuooobooobbooobbooobbIoo
gobooooobooooobuoooobooooobooooboooooooooao
O0oo0ooooooooooooooooboooooooooooooboooooooooao
gobooooooo

0000000000000 000000000000000000O (bobooooooo
00)000000000000000000000000000000000O0O0OOOOO
RDBMS (Relational Database Management Systems) D 0000000000000 00O [36]0
gobooooooooooooog

O0000o0o00O0000ooo00001110000ooo0o0oooooooooooooo (o



g1g oo 3

O0000oQoOooooO)boo0o0o0oooO0o0o00oooOoooooooOoO0o011000booo
0(CO0O0O0O00000)00000 DAG (Directed Acyclic Graph) 000000000000
goboodobooooboooboboobobooobooooobooooooooboobobooooo
gobooboobbooobooboboobuoobboobbooboobbon
0000000000 (D0oooO)0o000D0o0ooOOo0o0DU0bOOOOo0DbOODOOOObODOD
gbobooooobooooooobobobouoboooobobobonooobooobonoo
gobodboooboobooooboobooobooboobobuoobboobobooboo
0000000000000 0000 CEP (Complex Event Processing) [39) 00000000
goo
goboobogoboboobooobobooboooboobooobuoobbooboobo
gbobodboooboobboobobooboobbuooboobbuooboobbooboo
0000000000000 (3.100000000)00WebOOOOOOOOOOODBDDODODO
00obo0oo0oo0o0oo0oo0ooOo0oooooo(obo0ooo0ooooD)o0o0oo0o
gobodoboooobooboobobooboobbooboan

1.1.3 00O0ObOuooobbbdoooobo

ubobooboobboobooobobooboooobooboooboobooooboooon
00000000000000000000000000000000%20000000000
gbooboobobbobooboobbooboobobobobooboooboboboobon
gboooboobobboboobooboboobobooboboooboobobobooboon

gooobobooobobooboboooobooooboboooboboobooobooDbo
gbobooboobobooboo2b000b0uoabbooboobobaon

l. 0gbooboooobooboooobooobooooobooboobooboboboobob
uboboogboobobodoboobooobobobooboboobooboboobobo
O0000000000000000000 (JbBCOO)O0O0ODOOOOOOOOOOO

2. 000000b000b00bo0oboobooboobobooboobobobooboboDbobDoboo
0000000000000 000UDF (User-Defined Function) 0000000000
googd

ubobooboobboobooobboobooooboobooobooboobooobooonoo
gbooobbooobooboboobobobooboboobobvubFooboobooooDo
gbobobobobobobobo

ubobooboobboobooobobooboooobooboooboobooooboooo
gobodoboooboobooobooboobobooboobbooboobbOooboo
goboboboboboboboobobooboobooboobooboobooboooooboooboon
gboboooboooobooboooobooboobbooboobboobooobbooobooo
gobodbooooboobooooboobooobooboobobuoobboobobooboo
gbobodbooboboobboobobuooboobbuooboobbuooboobbooboo

RDBMS (Relational Database Management Systems 0 00 00000000000000000000000
oooo)



g1g oo 4

gobodobooobooboooboobooobuooboobobuoobboobobooboo
gbobodboooboobboobobooboobbuooboobbuooboobbooboo
gobooobooooboobooooboobooobobooboobboobooobobooobooo
goboobogoboo

gboboobobobobobouooooooboboobobobooooboboboobo
goboodbooooboobooooboobooobobooboobboobooobobooobooo
oboobooooboobuobuoboboboboobobooooOobouoDUd Ruby, Python, Perl O
coooooooooooboObobobcoC++bobbOoUOOUOOOOUOOOOOOLOOO
000000000 RO MATLABOOOOOOOOOOOOOOODOOOODOOOODOOOO
gobobobobooobooboooboboboboboboboboboboboooboboo
gbobogboobboobooobboobuoobboobuoobobobobooboobbod

ubobooboobbooboobobooboooobooboooboobooooboooon
goboboboboboobobooboboooobooboobooooboboobooooooboboon
gbobooboobobooooooboo

1.2 0JO0O0O0

obooobooobooooobooboob0oobooboobooboobdDodshellstreaming
goboobogoboo
gbbogbuoobbooboobbooboobobooboobobuooboooboabo
gobooobooooboobooobobooboobbooboobbooboobobooobooo
goo
ubodgbgobobooboobbboobuooboboboboobobooboboboobood
20110 3000000000000 bO00b0bo0bDbo0obbo0boboOnD Twitter O
gsNSoobooooobooboooouobooogoboobooouobooboooobobo
oboogoooooboobobobgbobod Twittee UDODOD0OO0O0OODOODODOOOO
goboobooboobooooboobbobobooboobbobobooboobooonbDoo
gobodboooboobooooboobooobooboobobuoobboobobOooboo
gbobodbooobuoobboobobooboobbuooboobbuooboobbooboo
goboooboboooboboboobbooobooboboobboobooooboobobooobooo
gobobobobobooboboobooobooboobooboooobobooboooobooboboon
gobodobooobobogboo
ubobooboobboobooboobooboooboobooobooobooooboooon
gboobobooboboobobooboooooobooboobooooboboobooooooboboon
gobodgboobobooboobobooboobbooboobbooboobbooboon
goboobooobooboooobooboobobooboobbooboobboobooo
(410)0000000000000DOCOOODOOO0O0O0O0OOOOOOOOOOOOOODODOD



g1g oo S

1.3 0O0o0oon

ugboboobooboooboobooon

6200000 00boobOobooboobobooboobOobboOobDoobOoobOon
gbobodbooobuoobboobobooboobbuooboobbuooboobbooboo
gboobooboobobobooboobobooobo4i10bobobooooboboobooooo
gobodboooobooboooboobooo

obo0042/43,44000000000000000000000000000500000D0
gobooooood

goobodboooboooboobbooboooboobboobboooobboobo
00000000000000000000000D0 Storm21] 0000000000 OOOO
goboobooobbooobooobboo 1sbgoboooboobooobood

14 0OO0O0OOO

oo00O0000000ooooOOO000O0O020000000000000D0000000 30
OoooooooooooooooOoboboOooooooooooDOoO0n shellstreaming 000
000000000000 oo0O0000ooOo0O0O00b00O0O000b00O0O0O000000O0000
shellstreaming 00 O0000000000000D04000 Oshellstreaming 000000000
OoOooooooobooobOoooouonooon 500 shellstreaeming 000O0O000O000OO
0004000000000000D0O0D0O0O000O0O0O0O0O0O0O0O0O0O0O0DOOOOOOODD
00000000 Storm|21] D0000000O0O0OCODO60000O0ODOOOOOOODODODO
00000000000 Oshellstreaming 000000000000 O0O0O0O0COOOO00OO



20 0Ooog

21 0OO0OOoood

ggbobodgoboooboodbboobbuoobboobobboooobboobboobon
obobobobooboooooooooonDobubuoboboooooooOoogndGoogle
0 MapReduce[37]0 000000 OSS (Open Source Software) O Hadoop|3| O O Hadoop O O
00000000000 [41,5,2,4,1|00000000000O

gogooooobbbobbtbotboodoooooouoboboobobbbtbodooooooo oo
gobodbooooboobooooboobbooobuoobboobobuoobboobobooboo
ggooooooboboobobobdddooooooobooboobbbboudduuooon Lo
00 O InfoSphere Streams (IBM)[11]|, Oracle/CEP (Oracle)|[15], StreamInsight (Microsoft)[14]
0 0 OSS(Open Source Software) 0 00 O OO Esper|7], Storm [21], Spark Streaming [20, 47],
S4[18, 32|, Fluentd[9] OO OO O0OO0O0O0DOO0OO0OOOOO0OO0OODOOOO Jubatus[13]00
ggoooooobobbobbotbdodooooooooboobbbboddoooooo oo
gooooo

udobobooobobtbooouobouobbouobbooobbbooouobbooboboooO 21
goooir13oddguobboobodoooobboooooob b boooooboouooobo
gooboooooboobobooboobooboobobboobD0o0obOoobOoooobOon
Storm 0 Fluentd 000000000000 O0ODO0OODOOOODOOODOOOODOOOOOOODO
gooooooooon

O0000000oooobboOo0obooobobboOO0O0oOogOnOshellstreaming 0000 Storm
gooooouobobobobobotbdoddooooooobobobobbbboddduuoooL b
oo obobobbobbobooboobdddddooooooooooooDoo
ggooooooboboobbobobdoddooooooboboobbboudooooooonobon
gooooouobobobobbbotboddoooooobobobobobbbtoddouoooL b
gooooooooon

22 J0Uogodoobobbuoooobobbuoooooon

g2100000bo0bobobooboobobobooboobobooobooboboob
OO0000000 Stoom OOOOODOStorm 00O Twitter OOODOOOODO OSSOOOOO
o0 Twitter 000000000000 O000DO0O0O00OO0Twitter JO0DODOOD0ODOO
o000

Yhttps://github.com/nathanmarz/storm/wiki/Powered-By 0 O O



g20 0000 7

Stom 00000000000 000000000000O00C00000000OO0O0OShellBolt|19]
0000000 Bolt 0O0OStorm 0000000000 O0O0O0DODO0OZ0

OO0 ShellBolt 0D OO00O0O0O0ODOODOOO0ODOODOOOODOOOOODOO0OOOPython O
U0 Ruby DOOOOStorm DOOO0OOODOO0O0OODODOOODODOODODOODODO
gobooboobbooooobboobuoobboobdg

ShellBolt 00000000000 Ocat 0000000000 (Bolt)DODOOOODOOOOO
oobob 210 PythonDOOODODODOODODOODODO 22000000000000000

000 21 cat0000000ODO ShellBolt 0O (Python OO O, cat.py)

0~ O Uk WK =
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1. WebServer0-2 OO0 D0OD0O0OD0O0ODOOOOOOODOODOODOODOOOOOOOODOD
O0000000000000000000000 (0:TextFileTail)O

L Apache HTTP Server 0 00 0000000000000 0O000ODO00O0 B10OOOOOO
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0: TextFileTail

v (ipaddr, timestamp, statuscode)
¢ 2:sed 2
v (ipaddr, timestamp, statuscode)
3:
ExternalTime
Window

v (ipaddr, timestamp, statuscode)

' i = &: Copysplit < (ipaddr, timestamp, statuscode)
(ipaddr, timestamp, statuscode ——— P ) P,

5: awk (date) 9: awk (status)

(date) (statuscode)

v A

6: sort % § 10: sort
(date) v (statuscode)
7:uniq-c 2 :

(count, date) v (count, statuscode)

Al

8: LocalText 12: LocalText

O 3.1 Apache HTTP Server OO OOOOOOOOOOODOODODODOOOOOO

2. WebServer0-2, Worker0-1 0000000000000 O0O0O0DOOOOOODOOOOODO
O0O0GETOOOOOODOOOO0OO ¢« 0000000000000 000O00CDO0O0OO
ooooooooooorroooo,b0ooO000,00000000000000C0DDO
O0000000000000000000 (1:grep)Od

3. 00000 shellstreaming 000 00000000000000 (2:sed)0

4 000O0O0OO0OO0OOO0OO0OOOOOO0OO0D 20140101000 201401040000000D0
002000000000000000000000000000000000O00O00000
00 Worker0OOOODOOOODOOOOOOODOOODOODODOOOOOO (3:External-
TimeWindow) O

000000000000 000D0000000000000000DO00000NDDDoDO00OooNooonog
goooobooooooobooboooooobooooooobooboOoOooooOobooooooOoboOooobOoboOoooobooOobOoOooonon
ooooooooooOooOooOooooO0ooO0oDO0oo0o0oo0oO00O00O0 3610000)000000O0O0OOO
goooobooooooo
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IIII r
1/1 1/2 1/3 1/4

200 500 503

O 3.2 Apache HTTP Server 000 0000000000000 OOOOOOODO (D:00O00OOOO
0,0:000000000000000000)

5. WebServer0-2, Worker0-1 00000000 OOOOOOOOOOODO200000000
(4:CopySplit)O

6. 0000000000000 00O0O0O000000000 (5:awk)O

7.0000000000000000000O0D0000000 “sort | uniqg-c”’ 000000
Uooboounb wnig-c 000000000 D0O0O0O0ODODOO0O0OODLOOO0O0ODODOOOO
00 (6:sort)0

8. JJUDDLDODOOODUUODOOO (7:uniq -c)

9. 00000000000 bLOUooooooooooobol1IO0bo0ooooooooon
0000000000000 00000000 Worker0O OO OO (8.LocalText)O

10, 0000000 6900000000000 0O0000000000 WorkerliOO OO
goooooooon

shellstreaming 0 00000000000 0OO0O0O0OO00OO0ODO0ODOOOOOOOOODOOo
000000 WebServer0-2001,2000000 WebServer0-2 0 Worker0-10O300000
O WorkerOO DO --- 0000000000000 00O0O0O0OOODOODOODOOshellstreaming O
Ofixed to0 00000000000 (380)00000000000000O0O0OOOOOOO
godbobobOobooboboobobooboOobOOobOOoUOOoUObOU0ObODUObOOoODUOobOOobDOobOOoon
oooboooooooobooo3obooobooobooooboooboooooooo
gobobobobobobobobobobobuboboboboboo

000o00dooooooOooooboooOoooooo2a, 2200000000 StormOO0OO
oooooooooooboooooooougooooStorm JO0O0O000D0DDODO shellstreaming
U0000000D00ODOOshellstreaming 000000000000 0O0O0O0ODOODOODOOO
00000000b0Q0O00O0O0O (3.920)00000000000D0OOOOODODOOOOODOOO



030 000D0O0O0: shellstreaming 13

Node Node Node

033 OD0OO0O00ODOOO0OO0O0ODOOOO0OO010DO0O000D400 CPUDDOOOODOOOODO

T et 000

Job
instances

N

Record

Record request
infout

ﬁw& —

Job graph Job scheduli ng k queues /J

Master Workers

\ 4

034 0DO00O0OD0OO0OOO0OOO

3.2 OD0O0O0OOOOOOOO0O

shellstreaming 000 0000000000000 O0OO0O0O0OOO0O0OO00OO1000000
10b0o0booboooobobooboobooboo33boboboonooobo 10000
oob400 ceUOODODODOOODOOOD

e NOUODDOODD1IODDOODODOODOOD
e 1J00DODODODODODLOD
e |O0000O0O0ODOODOOOOCPULLDDODOODOOUODOODOOOODOO

gboboboboobooo
goooooobooooboogs4b00bboboboboooooooobooobobooooo
gbobobobobooboboooboooooobooobooboooooboooobooooboobooon
gbobobobobooboboobobooboobooboboboooboboboboboooboobooboon
boooogoobobooobooboooooboooooobobooobooooobobobobooo
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0000000O00oO0o00O00DOoO0bOoO00DODo0oODOO0o0oO0oo0ooOoDOoooOOoooDoO
gooooooooooooooobobooboooboobbOOoooooobDbooboboOooDoO
ooooooOoOoOoooOoOoOoOoO0oboOobOoO00oDOOoU0bDO0OoOo0oUobDbOobooOooDoOo
000o0000O00oO0o0o0ooO0o0oDoDooooOoooooon

shellstreaming 0000000 PythonOODODOOODOOOOOOODOOOODOO CPython O
000000000000000000000000000000000 (Python 0O ODO00ODO
0000) O GIL (Global Interpreter Lock)? 000 00000000000000D0O0000
gooooocpvObOO1IO00ODOOODOOOODODOODOOODOOODOOODOOODOODO
oooo0o0O00000000000 (3620)000000000O0O0O0OODOOOODOOODOO
0000000O0o00ooO00bOoOO00ooOooooOoooGILO0DODOOO0oOO0ooDOoOOoooO
oobooi1oooooobooboooooobocecpvbOboboobobooOoOobDOobOOoOoDOoObOOOO
(worker set cpu_ affinity)

3.3 LUooobooboud:oon

shellstreaming 0000000000000 ODOOOO0OO0O0O0O0ODOODOOOODLDODO
gbboboobuoobogbuoobobobobooboobuoobooboobobbonbd
goboodobooooboobooobobooboobbooboobboobooobbooobooo
OO0O0D0O0Oshellstreaming DO OO0 0OO00OO00OO0OO0OO0OO0ODO0ODOODOODODODO
gbbogbuoobbooboobbooboobobooboobobuooboboooboaboo
gbobooboooobooooobobboobooboobobooboobobooboobobooooboon
goboobooobooboooboobooobuooboobobuoobboobobooboo
000000000000O0o0O0OC0ooOOOOO0OO 340)0000000O0OOODODOODO
gbobooboobooboogobboobooboboood s, 20000000
goobodboooboooboobbooboooboooboboobbooooboobo
0000000000000 0000O0ODO000OOO0DOODO0OOODOO0OODOOO (3.6.10)
goboodobooooboobooobobooboobbooboobbooboobbooobooo
U000 Oshellstreaming 000 O000O0O0O0O0OOO0O0O0ODOOOO0O0O0ODOODODODOO
gbobogboobboobooobboobuoobboobuoobobobobooboobbod

3.4 UOD0O0OOOOOODOO:-0000000

uoboo3eboonoboonoboooobobooboboonooooobobooboboooonoon
gobooooboobbooboboobboobboobooobboooobbbooboo
gbobobobobobobooboboooboobooboooooooboooooono

U000o00bboOooboO0OobOoOOn shellstreemingDOO00OOOO0OO0OOOODOOOODOO
goobgboboboobooboobooboobobobbobooboobooboboobOon
gbobodgboobi1gboooboaoodg

Shttps://wiki.python.org /moin/GlobalInterpreterLock
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abC :> I_> (rlabcn)
thesis, thesis, thesis

(“thesis, thesis, thesis”)

Input stream

Text file (batch size = 2) Record batches

035 00000000000 (TextFile)

O00000000000O00OODO Twitter Streaming API[24|000000000000O0ODO
gobooboobbooooobboobuoobbaoobdg

O0O0O0OOTextFileOOODOOODO (OO?)000O0O0O3500000TextFileODODODODODO
Oo0ob0ob0obUobobuobobuobobod shellstreaming DO OO0 OOOOOOOO

000000000000000000000000000OHDFS[44)000000 JDBC[12]
oboobOoRDBMSODODUOODODODOODOODODOD

3.5 UUUooooobt.-gooobod

U0D0000D000 shellstreaming 00000000000 O0O0OOOOO0OO0O0O0OOO0OO
gbi1gboooboboooobboobuoabo

uboboobobobooboobobooboboboboboboboboboooooooon
gobooboooboobooobooboboooboon

3.6 UOoobooobd:boood

gbobobobooooooobooboboboboobobobobobobobooooon
gbooooboobobooboboboboboboboboooobobooooobooooooon
gboob1000o00o0d

gbooboboobob4000000D00D

gbobooooboooooooooooooon
ubboobooboobbooboooonoo
gbobooboobbooboobbooboo
ooooooo

-~ W D=

oobbooobbooobboooboooooobobooboo0og 3.6.1 00000 dshellstreaming
googbooboobooboooob 3200000000000 0OO0ODOOODODOO
goboodobooooboobooooooobooooooan

DO0ooDO0ODOoO0O0O000D0O00n FiterSplitDOOO0O0OOOOO0ODOOOODOOOO
FilterSplit U0 O O0DOO0OO0O0O0OO0OO0DOOOOO 3600000000000 000O0ODODLOO
gbobooboooboboobobobooboobooboboobooobooboobonoobonn
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0: Int

2: IFile

0 3.6 FilterSplit 00O0O0O00O0OO0DO shellstreaming 000000000

O000D000 FilterSplit 00D 000000 OFilterSplit 000000000 O0ODODO “num” O
gbobgosctudbuogbouoobogooboabo200buoabooabooboon 3ebd
gbooboboobobobobooboboboosooboobobobonoboboooo
gbobobobobobobsobobOobOobOobOobOobDOoDO

3.6.1 UUOUOOOobOOOOO

uboboobooobbooboooboobooboooobooboooobooboooobaoooo
goboobooobooboooboobooobooboobobuooboobobooboo
gbobodbooobuooboobobooboobobooboobbuooboobbooboo
gobooobooooboobooobobooboobbooboobboobooobbooobooo
gobooboobobooboon

gbbogbuoobbooboobbuooboobobooboobobuoobooobaoboo
goboooboooobooboooobooboobbooboobbooboobbooobooo
gobooboobbooboobobooboobboobo
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goboobogobobooboooboobooboooboobooobuooboboobooobo
gboboobooboboooboobooab
uboboobooboooboboobooob 200000000

1. 000000000000 (Data-based window)
2. 000000000000000000 (Time-based window)

000 Data-based window U 0D OO0 O0O0O0O0O0O0OO0ODOO 1000000000O0DO0O0 Time-
based window OO0 O O0O00OO0OD0O 100000000000
godooogobooboobooobooobooboooboobboobooobboobbooLboD
godbobobOoboobobooboobooboOoOOobOOoU0OOoUObOU0OODUOoOUOODUobOOobDOobOOon
J000o0o00ooooboooboob0obOoobOobg 30 Data-based window OO OO QO OO
0000000000 20000000000000000000000O0DO0ODO (1,2,3)000
300000000000 UbOoOO04,5) 0002000000000 0000OOOOOOOO
000000000 200000400000000000000000000000050000
O0000000000ooO0O2000000 102000000000 (3,4,5)000000000
0o0dbdbOobOobOobO0obO0obO0obOobOO0ObOobOO0ObOobDObDObDODbDObDOD 0000
000000000ooo0o0000 (1,2,3) 000000000
goobobobobobobobobobooooooooboooboobobobobobob
godboboobobooboboobOoboobOOoOobOOoO0oOooOobOO0OOoOOooODoOOooOOobOOon
000DbO0oobOooooo
oobodbobdooobboobbuooobbuoobobuooobbd Tumbling window O O
gdodbodobooboboobobooboob0oooOooO0oooOoOO0OOoOoOU0ObOoOoOoODOobOOooDOobDOon
Sliding window D0 OO QOO OO0
shellstreaming D0 00000000 OO0DO0OO CountWindow OOOO OO External-
TimeWindow OO OOOODODOOOO Data-based window OO D DOOOOODDOOOOO
0000000000000 0000O00 Time-based window 00D DOODO0OO0OOOOOODOO
gboboboboboobobo1gboobobobgooobooooooog

3.6.2 UUUO0OOODODOOOOO

U000000o0ooDogD shellstreaeming D00 O00O000OO0ODOOO0OOOOODOODOODO
gbobobobobobobobobobobobooboobobooboooooooooooboon
gbobodbooobboobooobboobooan

e (0O 1) shellstreaming 000 0000000000000 0O0 100000000000
ugboooooon

e (0O 2)shellstreaming 000 0000000000000 O0O0COO 1000000000
gooooooon

e (03)0IUIUUUDDDDD EOF (End OfFile) 00000000 OOOOOOODODO
googno
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goboobogobooboobooobobooboooboobooobuoobbooboobo
gbobodgboooboogo

ugoooobooboobbobboboooolgbooboooo sioouoooobooooaon
O shellstreaming 00000 (0000 000)0000000000O0O0ODOOOOSshellstreaming
ooooOoooOoooooonO “IN_STREAM?, “OUT_STREAM” “<” > 0 400000

IN STREAM api.Operator 0000 10 0000000000000 0O0O0O0OOO0OO0O
goboobooboooobooo“<rbooboboobooooobboobooboooboob
OO0O00O0O0OOO000OO0OOO0IN_STREAMOOODOOOOODOOOODOOOODOD
gboboobooboobbooboobboooboon

OUT_ STREAM api.Operator 000 0000000000000 O00O0O0O0O0OOOOO0O
oooooooooOoOoOoOoOOOO0O0O0O"000000000000O0C0O0O0O0O0O0O0
goooooOoOOOOOOOOOOO0OO0O000000000O0OUT_STREAMOOOODO
oooooOoOOOOO0O00OO00OOoOOOOODOOOOO0OOOOOOOCOOOOOODODDO
00000000 shellstreaming0 000000000

000 31 00000000000000000000D00O0000Oapi.Operator0000000C0ODO
g

# the ‘command‘ has ‘—i‘ option to specify inpult file path, ‘—o‘ option output file path
streaml = api.Operator (

[stream0O], ShellCmd,

>command < IN_STREAM > QUT_STREAM’, ...) # batch from stdin, to stdout
streaml = api.Operator (

[stream0], ShellCmd,

>command -i IN_STREAM > OUT_STREAM’, ...) # batch from file, to stdout
streaml = api.Operator (

[stream0], ShellCmd,

>command < IN_STREAM -o OUT_STREAM’, ...) # batch from stdin, to file
streaml = api.Operator (

[streamO], ShellCmd,

>command -i IN_STREAM -o OQUT_STREAM’, ...) # batch from file, to file

U00000D000000000DOshellstreaming0 000000000000 OOO 3.9.20
goboooog

gobobooobooiooogooobob100bobOol1ocgbooboobooooobob
00000000 (03 nHooU0oOoOO0O0U0oO00U0ODO0ULoODOoDUoOOODUoOoOOooooo
goboobooboboobooobooboobbooboobbooboobobooboo
gooboboboboobobobobooboboobooboooobooboooooobooboon
goboodoboooobooboooobooboobobooboobbooboobbooobooo
gobodobooooboobooooboobooobooboobobuooboobobooboo
gbobobobobobobobobooboboobobobobobob4nabobObDODO

3.7 Dooooobud:oon

gobooboobbooboobobooboooboobooobuoobobooboobo
gogboooboooboobboobboobbuoobboobboobboobooobo
goboodbooobobooboooobooboooboobooobooooboooboooo
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Stdin Stdout
or or
File File
Record record [in_record sep]
in_ _ Shell XyZ Record
Record |:> record [in_record sep] |:> command :> Xx y zz22 :> Record
Record record [EOF] xXx YYYz [EOF] Record
Batch Text representation Command’s output Batch
Record record [in_record sep]
n_ _ Shell XyZ Record
Record |:> record [in_record sep] |:> command |:> Xx y zz22 |:> Record
Record record [EOF] xXx YYYz [EOF] Record
Record record [in_record_sep]
n_ _ Shell XyZ Record
Record |::> record [in_record_sep] |:> command :> Xx y zz71 :> Record
Record record [EOF] xXx YYYz [EOF] Record

0 3.7 shellstreeming 0000000000000 O000O00O00O0OO0O0O0OO

Job instance \ / \
e Queue Queue Queue
for for for
Partial job graph job0 job1l job1l
\
WorkerQ Workerl

038 DOO00O0O0ODOWorkerl OOODOODOODOO 20 WorkerOODOODODODOODOO 0OOODOO
obooooobooooooo

Jo0o0odoboooooobooboooobboogo 1obbooooboo 38buouon
OO0OWorker0 D ODOOOOOUODOOO,,2000000000000DLO0O00DO0ODOODO
003000000 (Co0ODO00OoODODOOO0O2000000000000000)0Workerl
goooobbobobbtbotboodooooooouooboboboboboodoooooooooo
gguoooooobobooobbbobdoddooooooboboobbbouddouoooonbn
0100000000000000000000000000000040

00000 FIFO (First-In, First-Out) 0000

ygodooobboobbbobododooooooubobooobbbbudouuooonobon

0000000000000 00000000000000D0O0 TCPOOODOOOODOOOOOODOO
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Queue Queue Queue

b 4 ) 4
? (? O (©
Queue Queue Queue Queue
Worker

039 bDoboboboboobobooooboobooooboboboboboboboooooobo
gobgboooboobooobooboboboboaobod

gobobobobobooboboobooooboobooboobooooboboobooooooboboon
obooobooboobooobbooboboobodpushOOO00O0O0O0OOOOOLOOODOODOODOO
OpoplUOO000bDObDObOOO0DOODOOOODOODOODODOODOODDOOOObOODOn
goboboboboboobooobooobooboobooboooobobobooooobooboboon
gobodboobobooboooboobooobooboobobuooboon

3.8 OOOOOOOO

ubobooboobbooobodobooooobooboooboboobooobboobaoaoo

goboobogobboobooobobooboooboobooobuoobbooboobo
ggbobgg3gubb200bu0o00obbuoobboobboobbuoooboboobbaon
goboodbooooboobooooboobooobobooboobboobooobobooobooo
gobodoboooboobooobooboobobooboobobuoobboobobooboo
gbobodboooboobboobobooboobbuooboobbuooboobbooboo
gobogoobboobooobboobol1boboboobooboboooooboobooon

gobooboobobooboooboobooboooboobooobuoobbooboobo
gobodgbbooboobobuoobboobooooobbooboooboobbooboo
gobooobooooboobooobobooboobbooboobbooboobbooobooo
gobodoboooobooboooon

e DO DODOOUOUUUUUUOUOUULDDOODbODODOUUOUULUUUOUUDLDDODODDOO

e 000D UIDDOOOUIODODOOODUDODOOODOODOOOODDOOOOD (O: Twitter
Streaming 0 API 0 O)

e J00J0DOOODOODOD1IO0DOOODODOOODOOODODO(0:000000DBDODODODO
O00000ooooooooon)

000000000000 00000 (“apiIStream”, “api.OStream”; “api.Operator”) 0 0 0O 0O
“fixed to='00007, ... 0000000000000 O0OOO0DOOO0OO0OOOOOOOO
o000
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Record column [in column sep]column [in record sep]

Record :> column [in column sep]column [in record sep]
Record column [in_column_sep]column [in_record sep]

Batch Text representation of batch

0 310 O0O00OO0bOOoOooobooooOoobooobOobooOobooooboobobooboooboooboobooonog
oooooooo

3.9 UO0oOogd

shellstreaming 0000000000000 O00O00O0O0O0O0O0O0O0O0ORDBMS ODOOO
gobobobobobooboboobooobooboobooboooobobooboooobooboooboon
OO00o0oO0o0O000oDOoOo0O0ooDOoOD3.6e0000D0D0O0O0O0 FilterSplitOODOOOO
goboobooobbool1ooboobooobooboon

3.9.1 004

shellstreaming 0000000000000 ODOOOOO0O0O0O0O0ODOOOOOODODO
goboooboogan

INT 00000ogooo

TIMESTAMP 0O00O0"%Y-%m-%d %H:%M:%S” 0000000000000 (O: “2014-
02-06 15:00:00" 00 0000000O0O0O0OO

STRING 0000000000000 00000000000000000

3.9.2 UU000bObOOoOoOooobooooboboboao

shellstreaming 00 0000000000000 OO000000000DO0O0OO0O0O0ODOO

gobodbooboboobboobobooboobbooboobbooboobboobooo
00 shellstreeming OO0 0000000000000 0O0O0O0O0O0OO0O0ODOO0O0OO0OOODOO
goboboboboboboboboboobobooboboooooboobooobooboboon
goboooboooobooooo

goboobooobboooboobooonoo

googobobooooboboboboooboob sooboboooboooooobooobob
oboooooboooboobooboboooboobobbbob0oob0obU0bn “n_ column_sep”
oo oobbbbbbbbbbbbbbooooUOoo
“in record sep” 000000000 O0ODOOODO410000000000000000000
gboboboobooboooboobooooooooo Eorooboboonb
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gobooboobbooobooboooog

ubobooboobbooboobbooboobobooboobobooboboooboaoboo
gobooboooobooboooobooboobbooboobobooboobbooboo
gbobobooboobooo

shellstreaming 0 00000000000 46|0000000000000OO0O0OOO0OODO
goboobooobooon

31000000 Apache HTTP Server U0 0000000000 OOOOOD10000O
000000000000O0O00000O0 (00O 3.2)0

000 3.2 Apache HTTP Server 00 000000000000 COOO0 100000000 (DDOOOO
ooooooog)

# filter lines in which ’/’ is ’GET’ accessed

access _stream = api.Operator (
[log stream], ShellCmd,
r’’’grep -E ’"GET / HTTP/[.0-9]+"?> < IN_STREAM > QUT_STREAM’’’,
out record def=api.RecordDef (][

{’name’: ’ipaddr’ , ’type’: ’STRING’},
{’name’: ’timestamp’ , ’type’: ’STRING’},
{’name’: ’statuscode’ , ’type’: ’INT’},
1)
# output line example:
# 151.217.31.218 — — [30/12/2013:10:29:50 +0900] "GET / HTTP/1.1" 200 265 "-" "-"
out col patterns={
’ipaddr’ : re.compile(r?~[0-91+\.[0-9]1+\.[0-9]1+\.[0-9]1+7),
’timestamp’ : re.compile(r’(?<= - - \[).+(?=\1 )?),
’statuscode’ : re.compile(r’[0-9]1{3}7),

b

000000000 0d grep0 0000000 DOgrepd 0 00O0O0OD0ODODOO “151.217.31.218
- - 130/12/2013:10:29:50 +0900] “GET / HTTP/1.17 200 265 “” «? 00000000000
0000000000 0OD0DOO (ipaddr, timestamp, statuscode) 00 000000000000
O000000O%ut_record def” 000000000000 (7-1000)00 3000000 grep
O0O00Db00o0o0obObobObO”ut_col patterns” 0 300000000000 0O0O0OODO
“out_col patterns” DO00DO00O0O0O0DOOOOOOODOOOODOODOODOOOOODOODO
godbobooboboobobooboboobOOoOOobOOoO0OOooObOO0OOoOoOoODooOOooOOobOOon
oono

goobobobobobobooboboobobDooooooOooooooDoobobooD
gdodboboobobooboboobobOooOOoO0OOobOOoO0OOoOoO0OOOoOOoODOobOOooDOobDOon
0o000ooooobono STRINGOODOODOODoODOOD1oobooooboooooooo
oooboooo

3.10 DO0OOoOoooooga

U000 Oshellstreaming 000 0000000000000 0O00O000O00O0O0O0O00O0ODO
gbobobooboobooboboobooboobooboo,oobooobog,booboboo
00030000000 [38,49]0shellstreaming OO0 0000000000000 O0O0OO0OO
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gobodobooobooboooboobooobuooboobobuoobboobobooboo
gbobodboooboobboobobooboobbuooboobbuooboobbooboo
gbobbobobobooooboobobobobonoooooboooooboobbobono
gobooboobooboobooobooboobboobooboboon
ooooopbDooooOoRrbDBMSOOOOOOOOODOOODOODOOOO SQLOODOO
gbooobooboooogosQrLuooooooobobooobooboooooobooooboon
gobodbooobooboooboobooobooboobobuoobboobobOooboo
000 Continuous Query [29] 0000 0O O Continuous Query 0 00 0000000000O0O
0000000000000 0CQL|28, 29|, TelegraphCQ|31], NiagaraCQ|33], Esper|7| O EPL,
Oracle/CEP|[15], StreamInsight[14] D0 0 000000000000000000000000
ooopooOo0oboOo0oDooooDOOooooOOoobOoOoOoboOoOoOORDBMS OODOOOSQL
gobooobooooboobooobobooboobbooboobbooboobbooobooo
O00000000000O000OOshellstreaming 0000000000000O0O0COOOOCO
0000000000000 000000O00O0O0OO0OOOOOODOOOODOOOO (3.9.20)0
obo SQLnuboboobooobooooboooooooooon
O00000O000O0000o0o0o0o0b00booO00b0O000O0O00O0oO0O0b00O0b00000O0
oooobooOobOoOoO0oOo0oDOoO0 SQuboooooooboooooOoOooooobooooo
000000000000 0000 InfoSphere[11] O SPL|16] 0 InfoSphereDSL O 0000 00O
O00000Storm OO Java O Scala, Fluentd 00 XML OOOOOOOOOOOOOOOOO
0 O Oshellstreaming 00 Python 000000000000 0O00O0O00O0OOOOOOOODOO
gbooboobobooboboboboboboboboooooooobooboboboboonooo
O0000bo0oO0O00000000b0o0O0000O0O00O000000O0000O00O0O0SQLOOO
gbobodbooboboobboobobooboobbooboobbooboobbooboo
000000000000000000°0000000000000000000000000
O0000oo0o00boOooo0oboOo0ooO0o0bO00O000b0O0O0O00O0ObO0O000O0BO
00 Oshellstreaming 0000000000000 000O0O0COO 3.3000%n_column_sep”,
“out_col patterns” DO D000 0O0O0O0O0OO0OOOODOOOOOO
obob 33 ODO0OO0OOO00O0O00O0000oooooooobooooooooooobobobong

000000000 (in_column_sep) 000000000 OODOOOOOOOOOOOOO
gooooooooo

output edge = api.Operator(
[input edge], ShellCmd,

awk -F "|" "{print \$3}" < IN_STREAM > OUT_STREAM’,
in_column_sep=’|"7,
out record def=api.RecordDef([{’name’: ’3rd_col’, ’type’: ’INT’}]),

b
out col patterns={’3rd_col’: re.compile(r’~.+$’)})

O0O0DO0OD0O0ODODO shellstreaming 000000000000 ODOO 340000000
gboboboobobooboooo

000 34 FilterSplit 00 O0O0O00D00OQO shellstreaming 00000000

# —x— coding: utf—8 —x—
from shellstreaming import api

"Hadoop 0000000000 PigDOOOODO0DDO00O0O00O00 PigLatin42/ 00000000000
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from shellstreaming.istream import RandInt
from shellstreaming.operator import FilterSplit
from shellstreaming.ostream import LocalFile

LOW_OUTPUT FILE = ’/tmp/FilterSplit_lo.txt’
HIGH OUTPUT FILE = °/tmp/FilterSplit_hi.txt’

def main ():
randint stream
lo_stream, hi_stream

api.IStream(RandInt, 0, 100)
api.Operator(randint_ stream, FilterSplit ,

’num < 50°, ’num >= 507)
api.OStream(lo stream, LocalFile, LOW OUTPUT FILE,

output format=’json’, fixed to=[’localhost’])
api.OStream(hi_stream, LocalFile , HIGH OUTPUT FILE,

output format=’json’, fixed to=[’localhost’])

shellstreaming 0 Omain 000 0000000000000 OOOOO Oapi.IStream, api.OStream,

api.Operator 00000000 DOOOODOOOODOOOODOOOODOOOOOOODOOOOD
goboobooobbooobooobooobooboobbooboooboon

1. 0000000000 Randint OO ODOODOO
2. FilterSplit DO DO UODOODODODODODODOODODODODOD 20000000
3. LocalText 0 20 0000000 0O0OODOOODOOOODOOO

000o0oDooooobOo0bDObOapi.OStream O api.Operator OO0 DOOOOOOOOO
O00ob0obo0obbouoo0oUuognapidStream O api.Operator UODODOOOODOOOOOO
0oo0oo0obo0ob0o0boobO0odgbodOshellstreaeming 0000000000000
000DbO00OO0bOooOobOooooo

shellstreaming 00 000000000000 0000000000RandInt DODODOO
oobooboooOoobOo0obDooDOO00 apidstrem OOO0O0O00O00O “max_records”
0000000 bOO0000OO000o0O0o00o0ooOo0ooooOoOooDooOoOoDoooOooDooDooDg

3.11 JUb0oboogooooood

U000 Oshellstreaming 000000 0O0O0O0OO0ODO0ODOOOO0OOLO0ODOOOOOODO
gobogboobboobooboaobodg

3.11.1 0O0O0Oo0oodn

O000oo0o00ooooo0o0ooooooooooooooooog(yooooooo
00000(R)0D00000000000O0000OO0@B)DDoDooOOo0D0DoOoOoOO0 ODoOoooo
goboodobooooboobooooboobooobbooboobboobooobobooobooo
gobooboooobooooo

shellstreaming 1 00 000000000000 OO0OOOO0ODOOOOOOOOO TCPOODO
gbooboobooooobooboobobbobob oboobobbobooobooboonoo
gobooboobbooboobobooobooboon
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goboobogobobooboooboobooboooboobooobuoobobooboobo
gbobodboooboobboobobooboobbuooboobbuooboobbooboo
gboboobooboobonoobooooooooooboobobobobobuobooobobonoo
OO0000 shellstreaming 000000000000 0ODO0OO0O0OOODO0ODO0ODOOOOO
Ub0o0ooobo0obobobobooob0obOobObOdshellstreaming 000000000
gooooooooo

gobooboobbooboobobooboobbooboobbooboon

1. 0Jgboooobooboooboobooboobooon

2. 0000 shellstreaming 00000000000 0OO0OO

3. 00 0000000000000 00000L0L0L00000O000(DoDOoooOoOoOon)
gboboooobooboobooooo

4. 0000000 shellstreaeming 0000000000000 00O0O00 sshOODOOODOO
gboogno

o. OO0 DOODOO0bLOobObO0obOobOoobobooobobobDoobobooooon
Ubobooboboooobo sshODO0oOoOOoDOoDOODO

6. Dudboboobuooboboobooboobobooboboboboboobooon
U000 Listen D0DOO0O0OO0OO0O0OD0ODOOO0ODO-0000000D0OO00O0DO-00000
obooboooooon

. 0000o00ooo0ooooooooooboooooooooooon

gboboooboooooboobobobobobobo sshobobobobooboooooo
ooooooooooOoOobooOoOoboOoOooooDooOoOooDooOoOonDo TecpobbOOObDOOOODO
sshDOoooooog

O000000Python O fabric 8| 00 000000000000

3.11.2 0OO0OO0OOO0OO0O0OO0OO

gbobooboobbooboobobooboooboobooooboobooooboooon
goboboboboboobobooboboobobooboboooobobooboooobooboboon
gobodbooobooboooboooboooooab

goobooouoobboo0ooobooobobboboooobbooOoobDbboddUshellstreaming
gboogbooogbooboobooboboboog3sbboboubobiodl maind OO
000 340000000000 OtestD0D00OD0ODOODOOODOOLOOOO

000 35 O00D0O0OO0O00DODO shellstreaming 0000000DO

# —x— coding: utf—8 —x—

from shellstreaming import api

from shellstreaming.istream import RandInt
from shellstreaming.operator import FilterSplit
from shellstreaming .ostream import LocalFile

LOW OUTPUT FILE = ’/tmp/FilterSplit_lo.txt’
HIGH _OUTPUT_FILE = °/tmp/FilterSplit_hi.txt’
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15
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17
18
19
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21
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25
26
27
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def main ():
randint stream = api.IStream(RandInt, 0, 100)
lo stream, hi stream = api.Operator(randint stream, FilterSplit ,

’num < 50°, ’num >= 507)
api.OStream(lo stream, LocalFile , LOW OUTPUT FILE,
output format=’json’, fixed to=[’localhost’])
api.OStream(hi_ stream, LocalFile , HIGH OUTPUT FILE,
output format=’json’, fixed to=[’localhost’])
def test ():

import json
# low records
with open (LOW OUTPUT FILE) as f:

for lo, line in enumerate(f):
record = json.loads(line)
# testing if numbers are between 0 and 49
assert (0 <= int(record[’num’]) < 50)

# high records
with open (HIGH OUTPUT FILE) as f:
for hi, line in enumerate(f):

record = json.loads(line)

# testing if mumbers are between 50 and 100

assert (50 <= int(record[’num’]) <= 100)
# testing total number of records is same that of input random integers
assert ((lo + 1) + (hi + 1) = NUM_RECORDS)

gbooobobobobobobobobobobobobobobo20b0b00bObOOD
gbobobobobooboo4bU0b0ob0obobobobobob s Ob0On
goboobooobbooob woco0booboobbooboobobooon

test() D000 000O0O0O0O0OOOOOOO0OODOOOOODOO PythonOODOODOOODODO
U00ob0o0ooobobO0bobboi0o0ooogng shellstreaeming 0000000000000
gobooboooobooboooobooboobobooboobbooboobbooboo
gbobobobobobobobobobobobobobobboboboo

3.11.3 0O0OO0OO0O0OooooOon

31000000 DOshellstreaming OO DD O00OO0OO0OOODO0OODOO0OODOOOODOOO
O0O0O00O0Oshellstreaming D0 OO0 ODODO0OOO0O0O0O0ODOOOOO0O0OO0ODOODODOOO
gooobooobooobobobooobuobooobobooo bbb obnooboo
dobodbooooboobooooboobboooboobOooobUodg Python OO OQ
OooboooooooobooboobobU0oboobod shellstreaming DOOODOOO0OOO0O
gobodbooobuooboooboobuoobbuooboobboo

0000000 “ob_graph path = /path/to/jobgraph.png” D0 000000000000
00000000000 oo oooooooooooon

3.11.4 0O0OO0O0OO0OO0OO0OOODOOOOO0OOOOOOOO0OOOOO0d

shellstreaming 0 00 000000000000 O0DOOO000O00O00O00O0O0O00OO0O0ODOO
obobogoobooooobobobobobooboooo0ssh00b0booonoooon
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master_main.py ():215 A

master.py ():105 Finished all job .

server.py ():152 accepted ('12 .01,

server.py ():195 welcome ('127.0.0.1",

server.py ():122 listener closed

server.py ():245 server has terminated

comm. py ():34 requested close worker server o

server.py ():204 goodbye ('127
83] server.py ():204 goodbye ('127.0.0.1"', 42
0 7 21: 6] master.py ():244
Traceback (most recent call last):
File "./bin/shellstreaming", line 14, in <module>
sys.exit(main())

O 3.11 shellstreaming 00000000

00000000 30000)000000000o00ooo0o0o0ooOoo0ooooo0oooo
gbobooooboobobobooboboboboboobobObdoshellstreaming O
000000000000000000000000% 0000000000 311000000
gooond
UO0O0ODOshellstreeming 00 000000000000 DOOOO0OO0OOOOOO0O0O0ODO
goboboobbuooobbooobbuoooboboolioboboooobooobobooobooo
gboobooboboboboooobobooboobooboboobooboboobon
goboboboboboboboobobooboboobobooooboboobooobooboboon
gobodoboooboboobooooboobooobooboobobooboon
U0odoooobbooobbooOobboOodUgD “ocalhost debug=yes” DO O OOOODOO

000 Python 00000000 RainbowLoggingHandler [17] 000000000
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40 O0OOOO

UO0O000Oshellstreaming 0000000000000 00000D0O00O0O00O0O00O0OO0O0ODOO
410000000000000DO00O0DOOOODOODOO0ODOODOOODOObOOODLObO
goo

4.1 OD0OOOOOQObOOoOOooo

4.1.1 0O0O0O0OO0OO0OOOOOO0

shellstreaming 0 000000000 0O0OO0OO0ODOO0OOO0OOO0OOOOODODOOODOO
gobobobobobooboboobooooobooboobooboooobobooboooobooboboon
gboooooboobobobobbooboboboboobooboobobooobobobobooo
000000 fork(2) 000000000000 OOO0OOO0OOO0O0OOOOOOOOOOODO
gobobobobobooboboobooooboobooboobooooboboboobooooooboboon
gobodboooboboobboobobooboobbooboobbooboobbooboo
gobooboooobooboooobooboobbooboobbooboobboobooo
goboboboboboobobooboooobooboboobooboooobobooboooobooboboon
goboooboogd

goboobogbbooboobobooboooboobooobooboooboooboo
000000000000000000000D0000000000 Enju40,6/0000000
ooo0o00o0d240GHzO0000000  CpULODOOOSODOOOODOOOODOODOOO1.200
000 shellstreaming 00O OO0O00O0O0O0O0O0O0O0ODOODO0OO0OOOOO0ODOOOOO
gbobobobobobobobob

ubooobooboooboooobgose2bobonoooboooboboobooobooooonon
gobooboobbooobooboonoobg

gboooboooooboooobobobooobobooboboooboobooboboboDbo
0booboooooobooboobooboooobobobon shellstreaming OO0 OO0OO0O
gobooboobobooboogd

4.1.2 O0O0OO0O0O0OODOOOOOODOOOOOOobDOD

ubgobobobobbobooboabose20b0obno3ogbuogooooooonon
goboobooobboooboon

e (0 A)DOUIUUDODODDODDODODOOOOLUDODOD
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e (IIB)0O0OODODODODODODOODODOOOOOOOOOOOOODOOODODOODODODODODO
ubboobogboobboobooobboooboobn
e (0 C)UDDOOODOODODOODOOODOOOODOODDODODODOOO

POSIXOOOOD cat OO ODOOUODOOOODOODOODOOOOD cat OO0 AQDODO
O00000cat 00O0O00OOOOODOCOD (\n)O0OOOO0ODODOOODOOODOOOODBDDODO
O00000000000000000 (00 B)OOOOcat DOOO “Hello, world!\n” OO0
00000000000 “Hello,world\n” 000000000000 O0ODODO (OO C)O

goo3gboooognbo se20bbdb3ubooooooboooonobog pOSIX O
goboobooboobooboboboobooobooobooobooobooboobbboobobo
gobodboobobooboobobooboobbooboobbooboobbooboo
oo0oOo0o0obOo0o0obDOo0 ABOOOUODOOOUOOOOODOOODOOODODODODOOODO
goooooooooboooobooooboobooobbooobboobocooooooobooo
gooooOoOoOOOOOO0OOOOOOOOOOOOOOOOO (COOOOOODDOODOD
oo0o0o00)000000o0oo0O0O0O0000000000000000D0OOODOODODOO
gbooobobooooboobooobooobooboboooobobobobooboooss3rgbonon
gbobodbooboboobboobobooboobbooboobbooboobbooboo
gobooboobooobooboobobobobooboobobobboobooboonbooo
gbobobobobooboboobooooboobooboobooooobooboooooobooboon
gbobodboobobooboobobooboobbooboobbooboobbooboo
gboopbogsdlibooboobooobooboobopnoobooooboooboobonoo
U000000D00D7 single word is expected” D00 D O0O00O0O00O0DOO0O0ODOO0OOOODOO
obobobobobob B20b00bObOOD

4.1.3 0OO0OOO0OO0OO0OO0

3.6200000000000000000000DOO0OODODODODOODODOD shell-
streaming UOOO0D0OO000000O0O0OO0OO0O0OO0OO00OOO00OO0OO0O0OO000O00OO000
goboobooobobooobooon

3620000000000 0DOO00OOO0DODOOOOODODOOOODODbDOODOOOD
gobodbooboboobboobobooboobbooboobbooboobboobooo
gobooboooobooboooobooboobbooboobbooboobbooboo
gooobgo

coooooOoOoOooDooObOoObOOOOOooOoOoOooOoOoEOFOOCOOOOOODDDDDS3.6.2
obobobo20b000booooogoboooobonb0 eoF0oboboooooooooboon
oobooooobooboboobobooboboooboobOoobOo0oDbO0oDO0DbOOD EOF OO
gobooboooboboooooan

ooooboooboobobooooob0ob0ob0OEOFODOOOOODOOOOODOODOOOO
gooobooboooobobooobobooooooboboooobo1bobboobooogn
goboodobooooboobooobobooboobbooboobobooboobobooobooo
gboobooobos3tboboobonoonoooboboobobooboboboobobo
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Stdin Stdout
Record record [in_record sep] Xy Z Record
Record |::> record [in_record_sep] |::> :> Xy zzzz :> Record
Record record [msg_to_cmd] XX YYYz Record
Batch Text representation reply.from_cmd] Batch
Yy Z

Record record [in_record_sep] Shell ;((x yy 7 Record
Record I:> record [in_record_sep] |::> command |:> XX Y 2 ::> Record
Record record [msg_to_cmd]

[reply from_ cmd] Record
Record record [in_record_sep] X0y 2 Record
Record |:> record [in_record sep] |:> |::> Xy 2z |:|'> Record
Record record [EOF] XXx y¥Yz [EOF] Record

Command’s output

O 4.1 shellstreaming 000000000000 COO0O0OOOO0OO0ODOOOOODOOOOO

OO000000000000 shellstreaming 0000000000000 O0O0DOOOOOOO
oooooooooooon
ooOO0obOO0O000obOooooOO0o0o0oooOoOOo0oOooooOO0oOoboooOo0O0004.1.2
ooboocbobooooooboboo41b0b000O0bObOO0bOO0OO0ODOOODObOObOOOODOO
uobooobooo3ryroboobooooooooooooobooboobbooboooboo
00000000000 (EOF) 00000000000 0O0000O000O0O0O0OODOO
oo0O000000o0oooooooOoOOODOO0OOOCOOO0O00000 EoFOOOODODODOD
ocoooooooobooooooobooooOooOoOoboOoOoOooooooOoObObOOOoOoOoOooDOobn
00000000000 (msg_to_cmd) 00000000000 OOOOOOOOOODODODO
0000000000 (reply_from _cemd) 0000000000000 0OO0OOCOOOOOCOO
OO0OO0O0UOmsg to cmd, reply from cmd 00O Oshellstreaming 00 00000O0O00O00O0O
ooooooooooooooooooooobood
0004.100000000000000000C0O000O0O0O00O07,800007msg_to_cmd”
O “reply from emd” 0000000 COCCOCOOOOOODOODODODOD ct0O0O0O0O0OO
ooboboooobooooobobDbeat O00O0O0OOO0DOO0O “msg_to_cmd”O0000O0OOO
ooooooooooooobobooooboooobo0o0 eoFOooobooobboooboboooobo

ugbo 41 0bOoobooboobooboboob

cat_stream = api.Operator(
[num stream], ShellCmd,
’cat < IN_STREAM > OUT_STREAM’,
daemon=True ,
out record def=api.RecordDef([{’name’: ’num’, ’type’: ’INT’}]),
out col patterns={’num’: re.compile(r’>~.+$’, re MULTILINE)},
msg to cmd=’THIS IS INDICATOR\n’,
reply from cmd=’THIS IS INDICATOR\n’)
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4.2 OD0O0O0OO0OO0OOOOOOOO0OO0OO0OO0

roboboobobooboooobobooobobooboboooobooobobooooboon
gobobooboooboobbuooboooboobboobbooboobbooboo
gogbbodobboobbooobooobooobbuoobbooobbooobbods1d
gooooo

4.3 UU0O0OOOOLOObOob0Oooobobbuoooooon

goboobogobboobooboobooboooboobooobooboboooboooboo
gbobobobobobobobobooboboboboboboboooboooobooboon
oboobooobbobobooo0oboboboboboboboOo0bOoDdOshellstreaming O
gobooboobDbooboogs1ibognobooboonoog

4.4 OU0O0OOOOQOOOOOOO

shellstreaming 0000000000000 O0ODOO0ODOO0OO0ODOOO0OO0OO0OOOOOODOOODO
gobodgboobobooboobobooboobbuooboobbooboobbooboo
gobooboooboobooobooobobooboobboobooboon
0000000000000 0000000ooooooOO0o0oO0oO0ooO (042)no000O0O
obooboboboboooooboobobo20000000Db0D0O0 “apple’ 00000
oooopoobg“range” DOODOODODOOOOODOOOOODOODOOOOODOODOOOO
gbooboooooboboboooobosboboooobobobooboboobobooboon
gboobooboobooobobobooboboboob20bo0oboboboonoooono
gobooobobooboboooboobbooboooobobooobooooboobbooboo
goobooboo
uboboobobuooboboobbooboooboobobooboboobboobboaonoo
ooboobooooobbopushd0 0o 1obbobob O
goboboboboboboboboboboboobobobooboboobbbooboboooo
udodooooouoouoooooooooooooobobobbobbbiboooooobooo
“partition_by key” DO UODOUODO0OLOOODO0ODOOODOOOO B200000000DO0OO
goboogobogoooooboooboobobobooooboooobooboboboobooDbo
gbooboooboobooboooboobobbobooboobooboooboobobooboboonboon
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RN

Input queue

i“

(“apple”)
(“orange”)
(“orange”)
(l!applell)
(“orange”)

a“

(“orange”)

(“orange”)

(Happlen)

(“apple”, 1)
(“orange”, 2)

(Happleﬂ)

(“orange”)

(“apple”, 1)
(“orange”, 1)

Group
By

(“apple”, 2)
(“orange”, 3)

—

32

Partitioned input queues

(Mapple}l)
(Mapple}l)

(“orange”)
(“orange”)
(“orange”)

(“orange”, 3)

—

U042 O00OO0OOO0OOOODOOOOOOOO0OOOOO0OOOO0OOOOOOO00OOOOObOO0OODO0Od
gbooooooboooooboobooooboboboooobooboooboobooog
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st OO

U000 Oshellstreaming 000 0000000000040 0000000000000000
O00000000000000D0000000 Storm21] 0000000 OOO

oobooooooosi1ooooooooo 1 Ghpsdooonoooooooooonon
gooobgo

5.1 JUOOOobooobougoboo

0000042,430000000000000000000000000000000000
000000000000000000000000

0000000051 00000000000000000000000000000 pushpop
0000000000000 0pushpop00000000000000000000 IncIntdO0
ooooolL,2, -+ 1,000,000 000 1000000000000000000 push0 0 ONullO
00000000000000000 pop00000000000Inelnt00000000 Null
0000000000000000000000000000000 x 1,000,000 000000
0 push/pop 0000t 000 000000000000000000000 10000000
0000000000000000000000000000000000000000 5.20
000000000000 10000000000
0000000000000000000000000000000Null000000000
0000000000000000000000000000000000000000000
(Random)0 000000000000 O00000O00000O0000O0O00O00O0O00O0OO0O
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000
0000000000000 1000000000000100000000000000000

gs1 0000

CPU Intel Xeon CPU E5530 @ 2.40GHz,

U0 400 x 200000 Hyper-Threading.
OO0 | 24GB

0OS 2.6.32-5-amd64
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Jobinstance

T 1

Local Local
Queue Remote Queue
batch
Local input
batch
input

A 4
O 51 pushpopOOOOOOOOOOO(DOOO20000)

100 -
90
80
70
60
50
40
30
20
10

) §

- Random; aggr = 100

== Random; aggr = 1000
Local1st; aggr = 100

-4 Local1st; aggr = 1000

Elapsed Time [sec]

0 2 4 6 8 10 12 14 16
# Workers (1 core / worker)

052 ODO00O0O0O0O0OO0OO0O0O0OO0OO0O0

goboooobooobooooboooboobboon obboobbooboboooboobon
gbobobobobooboboobooooooboobooboooooooobooboooooDo
gboobooooobooboobooboooooNdlDoboboboboooooooobob
gobooboboboobooboobooboobooboobbopepdooboonoonO
0000000000000 000000000000000 (Lecallst)DOOOOODOOODODO



gs0 00

0: Timestamp

(record)

1: CopySplit

2: LocalFile 4: LocalFile

14:23:30 14:23:31
14:23:33 14:23:34

O 5.3 timestamper 100 0O00O0D0OOO0O0ODOOO

50,000 records
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oooooooboboooooboobocpvbbbOUOUooobDOOOOOoOoODDODOOObOOOn 16
Ub0obob0O0Ob0pushpop O OO OOO0OO0OOD0OOD0OODOODODOOOODOOOOOOOOOO
gbobooboboboboboboboooooooobobobonoonoooooobooobooonoo
goboboboboboobobooboooboobooboobooooboboboooobooboboon
gbobodgbooboboobooobobooboobbooboobbooboobbooboo

gooond

5.2 UUbLU0OOooobobbuooooon

goboooooobooboobobooobooooboooobooooboboooobooobooboboob
gboooboooooboboobooooboboooobo410bo0boooboooobobn

goobooobooooooo

goboooos30bboobuooboubuoobooboobiboOonD timestamper U0 O
gooooooboooboboboobobOOooboboOoboobooobOgbooOOoobODooDboOoDo
O000ooooooognD “o:Timestamp” OO0 O00O0O0OOOOODOOOOOOOODOOODOO
O0000boobooobog “1:CopySplit” DUOO 200000000 0O00OOOO “2:LocalFile”
obodoboobboobtuoooboobobuoobbooobog “3:timestamper” OO OO0
OO0O00oOooooD timestamper 000D O00OO0O0O0OODOODOOOOOOOOOODOOODOO
O0Otimestamper 00 0000100000000 000C0O0MOOOOO0OOO)0000O
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# —x— coding: utf—8 —x—

from os.path import join, abspath, dirname

import re

from shellstreaming import api

from shellstreaming.istream import TextFileTail

from shellstreaming.operator import ShellCmd, ExternalTimeWindow, CopySplit
from shellstreaming.ostream import LocalFile
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APACHE LOG = ’/var/log/apache2/access.log’
DAILY ACCESS = ’/tmp/51 _apache_log_analysis_daily.txt’
STATUS CODES = ’/tmp/51 _apache_log_analysis_statuscode.txt’

def main ():
log stream = api.IStream(
TextFileTail , APACHE LOG,
read existing lines=True, # read not only newly appended lines

fixed to=[’WebServer0’, ’WebServerl’, ’WebServer2’|) # where logs exist

# filter lines in which ’/’ is ’GET’ accessed
access _stream = api.Operator(
[log stream], ShellCmd,
r’’’grep -E *"GET / HTTP/[.0-9]+"’ < IN_STREAM > OQUT_STREAM’’’,
# grep commands returns exitcode 1 when no input line matches to given pattern
success exitcodes=(0, 1),
out record def=api.RecordDef (]

{’name’: ’ipaddr’ , >type’: ’STRING’},
{’name’: ’timestamp’ , ’type’: ’STRING’},
{’name’: ’statuscode’ , ’type’: ’INT’},

])!

# output line example:

# 151.217.31.218 — — [30/12/2013:10:29:50 +0900] "GET / HTTP/1.1" 200 265 "—"
n n
out col patterns={
’ipaddr’ : re.compile(r>~[0-9]+\.[0-9]1+\.[0-9]+\.[0-9]+’, re.MULTILINE),
>timestamp’ : re.compile(r’(?<= - - \[).+(7=\] )’, re . MULTILINE),
’statuscode’ : re.compile(r’[0-9]1{3}’, re.MULTILINE),
s
)
# change format of timestamp to fit shellstreaming’s TIMESTAMP format
ts access stream = api.Operator(
[access stream]|, ShellCmd,
(
r'"sed -e ’s/"
r"~\\CL0-91*\\.[0-91*\\.[0-9]*\\.[0-91*\\)|" # ip address (1)
r"\\CL0-9Tx\\D\\/\\NCL0-9T*«\\D\\/\\CL[0-91*\\):" # dd(|2),mm(|3),YYYY(\|4)
r"\\CL0-9T*\\) : AN CL0-9T*\\) :\N\CLO-9T*\\) . %" # HH(\5) ,MM(\6),SS(\7)
r"\\([0-91*\\)" # status code (|8)
rll‘*$ll
r"/beg-ipaddr \\1 end-ipaddr "
r'beg-timestamp \\4-\\3-\\2 \\5:\\6:\\7 end-timestamp "
r"beg-statuscode \\8 end-statuscode/g’ "
r"< IN_STREAM > QUT_STREAM"
)5
in _column sep=’17,
out record def=api.RecordDef(]
{’name’: ’ipaddr’ , ’type’: ’STRING’},
{’name’: ’timestamp’ , ’type’: ’*TIMESTAMP’},
{’name’: ’statuscode’ , ’type’: ’INT’},
1)
# output line example
# beg—ipaddr 151.217.31.218 end—ipaddr beg—timestamp 2013—12—30 10:29:59 end—
timestamp beg—statuscode 200 end—statuscode
out col patterns={
’ipaddr’ : re.compile(r’(7<=beg-ipaddr ).+(?= end-ipaddr)’),
’timestamp’ : re.compile(r’(?<=beg-timestamp ).+(?= end-timestamp)’),
’statuscode’ : re.compile(r’(?<=beg-statuscode ).+(?= end-statuscode)’),
s
)

# make window between 2014/01/01 and 2014/01/04.
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# this operator collects records from all workers to Worker0
access _win = api.Operator (
[ts _access stream]|, ExternalTimeWindow,
timestamp column=’timestamp’,
size days=4, latest timestamp=api.Timestamp(’2014-01-04 23:59:597),
fixed to=[’Worker0’])

# copy input records and distribute them into 2—path
access win0O, access winl = api.Operator ([access win], CopySplit, 2)

# path 1: group by date

i i

# projection: get timestamp column & retrieve date
date win = api.Operator(
[access winO], ShellCmd,
r’’2awk ’{print $2}’ < IN_STREAM > OQUT_STREAM’’’,
out record def=api.RecordDef([{’name’: ’date’ , ’type’: ’STRING’}]),
out col patterns={’date’: re.compile(r’~.+$’, re MULTILINE)})

# sort date for ‘uniq —c‘ command
sorted date win = api.Operator(
[date win]|, ShellCmd,
r’>’’>sort < IN_STREAM > OUT_STREAM?’’?,
out record def=api.RecordDef([{’name’: ’date’, ’type’: ’>STRING’}]),
out col patterns={’date’: re.compile(r’~.+$’, re MULTILINE)})

# group by date
count group by date = api.Operator(
[sorted date win], ShellCmd,
r’’’uniq -c < IN_STREAM > QOUT_STREAM’’’,
out record def=api.RecordDef (]
{’name’: ’count’ , ’type’: ’INT’},
{’name’: ’date’ , ’type’: ’STRING’},
E
out col patterns={
’count’: re.compile(r’\d+’, re MULTILINE) ,
>date’: re.compile(r’\d{4}-\d{2}-\d{2}’, re .MULTILINE),

19

# write output records on Workerl
api.OStream(count group by date, LocalFile, DAILY ACCESS,
output format=’json’, fixed to=[’Workerl’])

# path 2: group by status code

# projection: get status code

statuscode win = api.Operator(
[access winl], ShellCmd,
r’??awyk -F "|" ’{print $3}’ < IN_STREAM > OUT_STREAM?’??,

in_column_sep=’]"7,
out record def=api.RecordDef([{’name’: ’statuscode’, ’type’: ’INT’}]),
out col patterns={’statuscode’: re.compile(r’~.+$’, re MULTILINE)})

# sort date for ‘umniq —c‘ command
sorted statuscode win = api.Operator(
[statuscode win|, ShellCmd,
r’’’sort < IN_STREAM > OUT_STREAM?’’?,
out record def=api.RecordDef([{’name’: ’statuscode’, ’type’: ’INT’}]),
out col patterns={’statuscode’: re.compile(r’~.+$’, re MULTILINE)})

# group by date
count group by statuscode = api.Operator(

ol
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[sorted statuscode win], ShellCmd,
r’’’uniq -c < IN_STREAM > QOUT_STREAM?’’’,
out record def=api.RecordDef (]
{’name’: ’count’ , ’type’: ’INT’},
{’name’: ’statuscode’, ’type’: ’INT’},
e
out col patterns={
’count’ : re.compile(r’\d+’, re.MULTILINE),
’statuscode’ : re.compile(r’\d{3}’, re MULTILINE),

fixed to=[’localhost’])
# write output records on Workerl

api.OStream(count group by statuscode, LocalFile, STATUS CODES,
output format=’json’, fixed to=[’Worker0’])
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#!/usr/bin/env python
# —*x— coding: utf—8 —x—
import sys

if name — ’__main__’:
sys.stderr.write (’input any sentence (Ctrl-D to finish)\n’)
while True:
sentence = sys.stdin.readline ()
if sentence — ’’: # EOF
sys.exit (0)
words = sentence.split(’> ?)
for word in words:
sys.stdout.write (word.strip(’.,;:?2!'()[I"\??) + ’>\n?)
sys.stdout.flush()
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#!/usr/bin/env python
# —x— coding: utf—8 —x—
import sys
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if name — ’__main__’:
worddict = {} # {’word0’: count0, ’wordl ’: countl, ...}
sys.stderr.write(’input any word (Ctrl-D to finish)\n?)
while True:
word = sys.stdin.readline ()
if word =— ’’: # EOF
sys.exit (0)
word = word.strip ()
if > ° in word:
sys.stdout.write(’single word is expected\n’)
sys.stdout . flush ()
continue
if word not in worddict:
worddict [word] = 0
worddict [word] += 1
sys.stdout.write(’%s %d\n’> % (word, worddict[word]))
sys.stdout . flush ()

93
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# —x— coding: utf—8 —x—

from os.path import abspath, dirname

import re

from shellstreaming import api

from shellstreaming.istream import RandSentence
from shellstreaming.operator import ShellCmd
from shellstreaming .ostream import LocalFile

OUTPUT _FILE = ?/tmp/50 _wordcount.txt’
SHELLCMD DIR = abspath(dirname( __file _))
SPLIT SENTENCE = ’/path/to/split_sentence’
WORD_COUNT = ’/path/to/word_count’
def main ():
sentence stream = api.IStream(RandSentence)
word _stream = api.Operator(

[sentence stream], ShellCmd,

’%s < IN_STREAM > OUT_STREAM’> % (SPLIT SENTENCE),

out record def=api.RecordDef([{’name’: ’word’, ’type’: ’STRING’}]),
out col patterns={’word’: re.compile(r’~.+$’, re MULTILINE)},

# for daemonizing

daemon=True ,

msg to cmd=’extraordinarylongword\n’,

reply from cmd=’extraordinarylongword\n’)

# partition records by ‘word‘ column’s wvalue
word _stream.partition by key(’word?)

wc_stream = api.Operator(
[word stream], ShellCmd,
%s < IN_STREAM > OUT_STREAM’® % (WORD COUNT),
out record def=api.RecordDef (]
{’name’: ’word’, ’type’: ’STRING’},
{’name’: ’count’, ’type’: ’INT’}
DR
out col patterns={
’word’ : re.compile(r’~.+(?= )’, re MULTILINE),
’count’ : re.compile(r’\d+$’, re MULTILINE),
s
daemon=True,
msg_to_cmd=’not word\n’,
reply from cmd=’single word is expected\n’)
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api.OStream(wc_stream, LocalFile, OUTPUT FILE,
output format=’json’, fixed to=[’localhost’])

o4
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