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[True, False, False] :: [Bool]
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ghci> :type [[True, False], [False, True]]
[[True, False|, [False, True|] :: [[Bool]]
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m
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return :: Monad m => a -> m a
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O000D0O0O0O00O0ORTSO -NODOOODODOODODOoDOOoOoOoO-NODODOOODOD
oooooooSsboooooooooboobobooon

$ ghc —O2 par.hs —threaded
$ ./par +RTS —N2
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data Eval a
instance Monad Eval

runEval :: Eval a —> a

rpar :: a —> Eval a
rseq :: a —> Eval a

OO0O0O0og 215 EvalODODO
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runEval § do
a <— rpar (f x)
b <— rpar (fy)
return (a,b)
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runEval § do
a <— rpar (f x)
b <—rseq (fy)
rseq a
return (a,b)
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[\)

SJungle OO0 O0O0OO0OOOODODOOOO
. 0booogbobuoooobbboooobbboooobood

4. 0Dgo0bOoobOobboOobooboobooboobon

Jungle 0O OO OOO

Jungle OO DOODOOO0OOO0OO0410000000000000000 Jungled O OO
Ubogoboibb TreedODODOTree 0000000 OOOOO0ODOOODOOODO

Jungle OOD0OO Tree DOOOO0O0OOJungle 00000000 ODOODODODO
O00000b0b0ob0o0oobodbONede O OOO0OOOODOODOOO

gbobogobuogbbogbooogboobobuoobobooobboobooboba
gbgoboobooboob
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041 0000000

HEN 0O

Jungle goboboooooboood

Tree gobbbuooobbboooobbbooon
Node ggbbobuoooobbbuoooobbboodad
children gobboboooobbbuooobobboood
attributes | Key 0 Value OO0 O00O0OD0OOOOO0O0OOOOOODOOO

Jungle 00 OO0

Jungle 000000000 ODOODOODOODOOOOOO 4.1

Jungle

tree_name_1 g tree_name_3 g

tree_name_2 tree_name_4

0 41: 00000000 Jungle

goboboboboobooooooooboboboboooooDoobobUoboo
oo0o

createJungle 0 O Jungle 0O OO OO0

O0000000U0OcreateTree OO 0O 0O O O createTree O O O createJungle O 0O O 0O O
Jungle D0 OO0OOOOODOOO

0000000 bOoobOoDbooon

createJungle :: IO Jungle
createTree :: Jungle —> String —> IO ()

jungle <— createJungle
createTree jungle "name of new tree here"

DoOobo0O0 41: 00000000000
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gooobog

OO00oOobooboDobOo JungleDODOOOOODOODOOOOOOODODOO

gbbodbobobboobboboobooboboobbuoobboobbooon
4.2[1]

Jungle

Tree

treeName : test_tree
rootNode : B

test_tree

U042 000000

OO00OoDOoboOoonbo AplOOOOOO
getRootNode DU OO0 UOODO0OO0OOOOOO0OOOOOOODLOODODLODODO
gboobdgoboboboboo4200b00buBOobboobooboooboonbDon

getRootNode :: Jungle —> String —> IO Node

node <— getRootNode jungle "your tree name here"

gboobog 42 000000000000

O0000000 APIOODO NodeOOODODODO NodeOODODOODOOOOODO Node
000000 000o0o0oooooDdooooooooooDoooooooooaon

updateRootNode U0 OO DO0ODO0O0ODODOODOOODOODOOODOOODODODOO

updateRootNode O O O 0O O OgetRootNode U0 D 00D DODOOODOOODOOODOOO
0O00O0D0O00oo

updateRootNode :: Jungle —> String —> Node —> IO ()
updateRootNode jungle "your  tree name here" node

DoOobo0 43: 000000000

O0000 Haskell DOOO0OD0OOODOOODOOO 20




@DDDDDDDDDDD(DD) U040 HaskellDOOODODOOODODODOODOO

updateRootNodeWithO OO OO OO0 O0O0OO0OO0OOOOOOOODOOOOOODOOO
O000ODOO0oOoDoooobobOoooooooooDooooooooboobooooa
updateRootNodeWith O O 0O 0O 0O 0O O O OgetRootNode 0 O O O OO O O updateRootN-
ode00000O0O00ODO atomically OO OO OOOOOOOOOO

updateRootNodeWith :: (Node —> Node) —> Jungle —> String —> IO ()

updateRootNodeWith func jungle "your tree name here"

gobobod 44: 000000000 DLO0O0O0On

gooo

O0000O0ONodeOOOOOODOODOODO APIOODO NodeOODOOOO Node
000000000000 DO0DO0DO0D00OOgetRootNode DO ODOODOOO Node O
0000000000000 0D0O000D0000O0000oo00ooooooooO API
00000 updateRootNode 0 O 0D D OO OOOOOODO OO updateRootNodeWith [
000000000 ooooooooooon

0000000000000 D0O0NodePath OO OOOONodePath DOODOOOO
000000000000 0000000000000000000O000OHaskell OO0
000000000 DoOooDooooon

NodePath [1,2,3]

O 4.3: NodePath

addNewChildAt 000000000000 DODOOOOaddNewChildAt O 0O 0O Node O
NodePath OO OODOODO Position IO0OOO0DOO0OODOOOOOOOOODOODOOOO
gbooobooboob

addNewChildAt :: Node —> Path —> Node
new_node = addNewChildAt node [1,2]

gogoobg 45 0000
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deleteChildAt OO OO OO00OOOOOOOOdeleteChildAt O O O Node O NodePathO
0000000 PositionO0OOO0OO

deleteChildAt :: Node —> Path —> Position —> Node

new_node = deleteChildAt node [1,2] 0

oboogod 46: 0000

putAttribute 00000000 00D O OO OputAttribute 0 O O Node O NodePath[
KeyO Value 0 0 0 0 Key O Stringl] Value O O ByteString 0 0O 0O O

putAttribute :: Node —> Path —> String —> ByteString —> Node

new_node = putAttribute node [1,2] "key" "value"

gogoooo 4= 00ooon

deleteAttribute 000000000 OOODO OO deleteAttribute O O 0 Node O Node-
PathO Key O O OO

deleteAttribute :: Node —> Path —> String —> Node

new_node = deleteAttribute node [1,2] "key"

gbogog 48 00000

gooo

O00O000O Node UODDOOOOOODO APIODOOODOOODOODOODOO
gog
getAttributes U0 OO0 PathOOOODOODOO KeyODOODOOODOODOO

getAttributes :: Node —> Path —> String —> Maybe ByteString

bytestring = getAttributes node [1,2] "key"

gooooo 49 00000

OO0 NodeOOODOOODOOODOOODOODOODOOODOODODOODDOODOgetChildren
00000 NodeOOODOODOODO NodeODOOODOODOODOO

getChildren :: Node —> Path —> [Node]

nodelist = getChildren node [1,2]

000000 410 000 NodeDODODOOOOO

OO0 NodeOOOOOOOODODOOODODOOOODOODODOOODOOOODOgetChildren
O00000 PositionO0OOOOOOassoesChildren 00000 NodeOOOOODOODO
Position OO0 O OO00O0OOO0OOOOOOOOOOOO
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assocsChildren :: Node —> Path —> [(Int, Node)]

nodelist = assocsChildren node [1,2]

000000 411: OO0 NodeO O OO OO Position 00O

OO0 NodeOODODOODOOODOOODOODOOODODOODOODOODOOassocsAt-
tribute D0 OO0 Node UOOODOUODOOOOKey O Value DOOOOOOOOOODO
goboooogo

assocsAttribute :: Node —> Path —> [(String, B.ByteString)]

attrlist = assocsAttribute node [1,2]

000000 4.12: OO0 NodeO OO O Attribute d Key O Value D OO

numOfChild 00000 Node OOOODOOOODOOOOOOO

numOfChild :: Node —> Path —> Int
num = numOfChild node [1,2]

000000 413: 000 NodeODODOODOOOO

currentChild OO0 O 0O00O Node UODDOODOOOODOODOOOO

currentChild :: Node —> Path —> Maybe Node

node = currentChild node [1,2]

000000 414: 000 NodeDODOODOOODO

gooo

goobobobd JungleOOOoooboboboboboobobobbobon
gobbuoodgbbbuoodobbbuoodobbooobobbooobbbuooobboo
gobbooooobbboooobobooon
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4.2 000000000 Jungle OO0
oooo

O0D0O0O0OHaskell 0O OOO0OO0OD0DOOODOHaskel DOODOO0OO0OO0O Glasgow
Haskell Compiler (GHC) OOOOUOGHC OUDHaskel 0O OO0O0O0O0O0O0OOOOOO
0000 000000000 MonadOOODODOODOOODODODOOODODOOOOOO

4.2.1 Jungle

Jungle 000 O00O0ODOO0OO0OOODOO0ODOOOODOOOOODODOODbDOODDOO
gobbooogboo

gooobog

Jungle 00 OO0 O0OO0O0OOOHaskell 0 DataMap OO OO OOOO

Haskell OO ODOOOOOOODOOOOOODOODOO0ODOOO DataMap Qoo
O0O00OHaskel DODOODOOOOOOODOODOODOOODOODOODODOOOODOODO
gboogobuodgbbbuogbbodgboobbuoboobbodbooobuooboog
goboobooooobooo0o0oobooboooooooboooboobOooDboIOoDOOD
O000000000000000000DataMapOODOOOOODO O(logn) DODOO

00000000000 Haskel OO0 O0O0OO0OD0OO0OO0OOOOOOOOOO (STM)
gbbodbbogboobobogobuoobobuoobbuoobbbboooobog
oobooboobooboobooooooboooooosSTMObooooobooogo
oooboooboooooooSTMUOOUODOOoOooooooOOooboOoobboooDboo
gobbboooobbouoooobn

’!data Jungle = Jungle { getJungleMap :: (TVar (Map String Tree)) }

DoOOo00O0 4.15: TreeO 0000 DOO

TVar O 0O 0O 00O O Transactional variables U D O OSTM OO OOOOO0OOOOOOO
oo

4.2.2 Tree

Jungle 0O OOOOODOOOODOOOO TreeOOODDOOODOOODOOODOOOTTree O
gboboboobobobooobobobobouoobobobo Jungleoboboog
Jungle OO DO0O0OOOOODOOODOOODOOOOOOOOTeeO0ODOOODOOODOO

gbbogobogbboobobboobbooboboobbodoboooboonboba
O00000000000000 Haskell D ODOOOOOOODOOOOOODOODOODO
O (STM)0O0O0oooooooo
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data Tree = Tree
{ rootNode :: (TVar Node)
, treeName :: String }

DoOOo00O0d 4.16: Tree0O0D0O0D0O0O

4.2.3 Node

Node DODO0OO0OOODOOODOOODOOODOODOODODODOODODOODO
Childeen OO0 O0O0O0O0O0OD0O0ODODOOOOODOO 4.4

"name" => "toma"
l|agel| => |l24||
"lab" => "kono-lab"

0 4.4: NodeODOOODOO

Children 0 0 O Attributes 0 Data.Map 0000000000000 0OOOO 4.170

‘ data Node = Node
\ { children :: (Map Int Node)
‘ , attributes :: (Map String ByteString) }

000000 417: NodeODOOODOODOO
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4.3 Haskell(O OO OO

O0D00000 Haskel DOODOOODOOOOODOOODOOODOODOOOODOO
gobbooobobobuooobboooobbooobobboooobbbooooboboa
O000booboob0obooooboobooo0boUbHaskel DOODODOOODOODO
gobbooobobboooobbooobobobuooobobobuooobobooooboboa
deepseq OO0 DO ODO0ODO0ODOOOOOOODOODOODOOOOOODODODODOOO

Haskell OO OOOOOOODODOODODOODODOODOOODOODODOODOODOODO
goooo

O00b00O0oobooUob EvalDOOOODOOOOEval DOOOO0O000O0ODO
gogggooboobbbbbbobbbobbbbbobouoouduoooooooon
Eval 0O0O0O0O0OO00OO0OO0ODOOO0ODOO0OODOO0bOO0U0bDPr0boobboobDOonO
OO00000ooboobooboobDdbEva 00000000 ooooooooonogon
gobbboooobbbuogoobbbooobobobuoooobbbooobooon

HaskelUODOOOOOOOODODODODOOOOOOODOODODODODOOOOODOODO
goboobooodn

4.4 Haskell 00000

Java 0O OO Jungle DO00O0O0O0O0ODOO0OODOOODOO 30000000 30000000
goooo

O00 Haskel OO DOO00D00D0O0O0O0OHaskel DOO0O0OO000OO0OODOOOOO
gbobooobuogbbbuoobbogboobbuooboooobooobuoobobod
gbbooobuodgbboobuooodboobbooboobobodobobooboobn
O0Haskel OOOOOOOOOOODOODOODODODODODOOOOOODOODOODO
goboboo

gbogbuogboobooboobJwva D00 ooboobOooboobooo
googo
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O0o00booobo0oboobooobooboD JungleDOOODODOODOODOODOODOODO
gobboooobboooobboooobbbuooobbbuooobbboooog
gboobobooooooobobbobobbJavadbobobOoooboooonog
goboboooobod

5.1 O0OOO

gbobogobuogbobboobogbbooboobboobooobooonooba
gbgbogobuobboobbooobuoouobboobuoooobboobood
gobs1000ad

051 000000000000000DO

oo | 00
CPU Intel(R) Xeon(R) CPU X5650@2.67GHz * 2
ogoodo 12
ooodo 24
Memory 126GB
OS Fedora 14

gboobooobooboobdg JungleDOO0DOOO0OOoooobOobDOoOobOoLOOn
gobooboooboobobbbotobo Jva00ooooooboooobog
gbbogbobodgbboobobuogbbooboobbuoobboobobood
gobbod

Haskell 000 Java OO QOQOOO

Haskell 000000000 The Glasgow Haskell Compilerd GHCO O 0 0O 0O 0O O GHC
O0OHaskel OO ODOOO0OOODOOOOOOOODOOOODODODOOOOODODOOOO
0000000000000 0000000000000D000 HaskelOODODOOOO
oood
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0 5200000000000 Haskell JavaOO O OO0

IEEN 0DO00O00 |

Haskell Glasgow Haskell Compiler, Version 7.6.3
Java | Java(TM) SE Runtime Environment (build 1.7.0_51-b13)

Haskell OO0 Java OO DOODOODOO 520000
goboboooobobbuoooobobbooon

5.2 O0OOOOODOOO

O000booboooobOo JungleDODOOODOOOOOOODOOOOODOODOO
gobbobooooobboooobobobooodon

gooo

OO0b0o0oobodb0JungleD00O0OO0ODOOO0ODOODOOOODOODOOODOOO
O0Jungle 00O ODOODOOOODOOOOOOOO0OO0OO0O0OOOO0ODOODODODO
gbobobuogodgbbbooobbooobbooobobobog sgoboobooon sod
gbgoboobooboon

gbbogobouogboboogboboobbogb o0t obbuogbbooboood
gbobobbobobobobobobobooobobobobobobobbobg
gobboooobbobuoooobbbouooobboboooobbbooan

gooo

OO0oO0oOoDbOobooonO JungleOOODOODOOOOOOB3O000ODO

ceuOOoO0DOOOOOO0OOOOOO0ODOOOOOODOOODOObOOOODOOO
gboboobobuooboboo20000b 19001200000 10770000
Ob0Oo0ooob0oBbooooobdlmtelDO00OOOO0OO0ODOODOODODOODODOO
gbboboobbobooobuooboboboobobobboobbuoobbobood
gobogobodboobboooboobbooboobboobooboobbon
O00000oooooooo20%00000000000000000000000O
gobogoobobuoobogobboil2uogooboooobobooobboon
gobbboooobbboooobobbobooogn

gboodgoogbogosiggbgboobogbogboobuogbuooboooba
1200000000000000000 98.96%000000000000000 Jungle
gobbboooobbbooooboboboooobboboooobo
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gsgd 0Oogn

Us3: 0b0ouuaaoon

CpUDO |ODDOO0O
1 59.77 s
2 33.36 s
4 15.63 s
8 8.10 s
12 5.55 s
16 5.65 s
20 5.23 s
24 5.77 s

Us1l:0000000obooo

speedup
o

junble_read e

linear ——~-—-

number of cpus
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5.3 UUUoooood

O00o0booboooobDOo JungleDOOOoooOobOOoOooOobDOooooboOobOO
gobbboooobbboooobobbooodon

gobo

gooooboobobOJungle 000000000 DODO0ODOOODODOODLDODOOO
Oe00000Ob0010000b0b0ObD0ODbDOD JungleDODOODOODODO 1,000
gbbogodboboobooooboobobooboobbooboooboobobon
OO00ob00obO0bOoboOobo0o0obO0obD0bO00b0OU0bUObDUOHaskel DOOOOODODO
gobbboooobbbuoooobbbooooboboooonbo

gobo

gbooobooboboobooonD JungleDOODOOOOODOOODO 40000

cepuO0OO00OO0OO0OODODOODOOOOOODODODODODODOOOOOODOD
gobobbooooogobbbo2b0b0b00 15001200000 3860000
OO00oo0oooooobooooboobobobD JungleDO0OOO0OOOOOODOODOODO
gobboobbboooobboboooon

gbgbuggouboboooobolsuooobogbobobooboubobo

U s54: 000000obo0n

cpUD (DODOO
1 52.68 s
2 33.92 s
4 20.11 s
8 15.31 s
12 13.62 s
16 14.92 s
20 18.62 s
24 16.63 s

gboboboobobs20pobobooobobobuooboooobob 4000
000000001200 000000000000000 80.8%0000
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gsgd 0Oogn

speedup

gs2. 0000000000

T
jungle write -
linear —--<---

number of cpus

Jungle D00 0O0O0OD0O0OO0OOO0O0OO0ODOOO0OO0ODOODOO0ODDLDODLDDOODDOODO
oooooooobooooooboobooooooboooobobobooboobogoonoGHC
O0000O0DbOO0O0OO0OGHCDO Io0b00ob00oo0obooboooooboboboobgo
goboooboooobobobooobobooooboooGgHCOOobooboobooooIoooo
0000000000000 000000oooooooO Mo

O00oO0booboooobDOo JungleDOOOOooobOoOoOoooobOOobOOoDOO
goobdodbboobogoobooobooboobbooboooboobobon

gooo
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54 UUOUOULOOOLOOOOOUOLOOOLOOOOLOOO

gbobbooogbbobuooobbbuooobobboooobbboooobo

54.1 UU0OOOLOOOOOOOOLOOOOOO

000000000 Jungle J Haskell 0 HITP OO0 Warp OO OOO0OOOOO
gbobooooooobobooWwarp oo ooboboboooobooo
gobbooodn

ggooubbobooooobobooouobbobbbooooouoobbbogo
Jungle 000 0000000000000 OOO0OOOOOOOOOOODOODOOO
gobbobooogbbbuoooobbboaogssbugn

gss5: 0b0oggobbboogooboboooooobooo

ooo [ 0o
showBoard ogooooon
createBoard oooo

showBoardMessage | 00O 0O00O0O0OOOOO0O
createBoardMessage goooooo
editMessage ooooooooon

5.4.2 0O0OOO
godd

gbboggbogbobuobboboobuoobobboobboobooboobbbo
0000 weighttp[8] DO 0OO0ODODDO0O0OOO0O0ODO 2000000000000000
goobo

weighttpO OO OUOOUOOOOOOO 10000000000000O000O000O00 1,0000
0000000000 100HTTP Keep-AlivesO OO OO OO

HTTPOODO Warp OO OQOOGOOOOOOOODOODOODOODOODOODOO
gobbbooogbbbol2zdbbobuogoobbbodn

gooo

gobboboodobobbodagdsebugn
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gbboggbogbobbboobogboooboobboobbodgboooboaad
b HTTPDOO Warp DU UOODUOOOUOOODOODOOODOODOOODOODOOOD

Warp U0 D0DOOO0ODOOO0OOOOhello, world’D O OOOOOOOOOOOODOO
Ooboooboos7booolooooboooobobodbJugle00000OO0OODO
gbbooggbobobogbbouobooboobboobboobooboboobobod
OooooDoooooooOWarpOOHTTPOODOOO IOOODOOODOOOOOO
OO0OGHCO lIooboooooooooboboboooooooo

0 s6: 0000000O0O0O0O0ODODODOO0

CpPUD

gooo

1

60.72 s

2

37.74 s

4

28.97 s

8

2773 s

12

28.33 s

O 5.7 WarpOOQOQO QO

CpPUD

gooo

1

49.28 s

2

35.45 s

4

25.70 s

8

27.90 s

12

29.23 s

gboobobboobuooobbooobbooobbooobbooobbobn
godgoooobobobbbbbbbobbboooootoudouuooooooooon
HTMLOODOOODOOODOOOOOoODooboobooo

54.3 0UOU0OOO
godd

OooobobooooobbooobooooobbboboboooobobooOoddbDweighttp
gobbboogoobbboogo 20b0bb000oboboooobooboobod
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weighttp OO OGET O0O0O0OODOODO URLOOOOOOOOOOOOOOOODOO
O0boooboooobooobooobooboOweighttpd D OOD0OOOO0ODOOOOOO
gobobooon

gooo

gbooboodgbooboogbooagossbobgbooooobuoobobobogoogan
gboboobobobobooboboobobo HITPODOO Warp OO OO O
gobobooogbbbuoooobobod

O 58 000000000000D000DOO

CpUD (DODODO
1 54.16 s
2 36.71 s
4 31.74 s
8 31.58 s
10 32.64 s
12 32.68 s

544 JavalUODOUOOODOOOODODOOODDOODOO

00000000000 bD0O0OHaskell DO Java OO 2000000000000
O000b0b0o000bD0bob0o0b00bDU0bU0Ob0Haskel DOODOOOODOODO
O WarpOOUOUOOOOJava OO Jetty DOOOOOJetty DOODODODO 6.1.26 00
oo

Haskell OO Java OO O OOOO0OOOOOOOOOODOOOOODOOOODODODDOO
weightttpO O OO OO 1000000000000 0000O00000ODO0ODO O OHaskell
O JavaODOOODOOOB90000

O 5.9: Haskell O JavaO O O

0o H Haskell ‘ Java ‘

gobo || 2833s|953.13s
godg | 32.68s | 76.4s

Haskell OO0 Java OO O OOOOOODOO 1870000000 230000000
oo
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gobboooobbboodobbbooan
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gobbooggobobodgo
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OO0A O000000

gbobbogboobooboobbuoobbouoobbooboooboobog
gbodbbogobooobuoooobbooboobooboobuoobbooboon
gobbooogbbbuooobbbooobbbuoooobbboooobon
O00O000O000o0obooO0oboOoboOo oSOoboooboobobooobD TecpOobDOOO
gbooggbobgobdggo oot gbboboboobobogbuooboobbo
OO000DO0bO0o0oooooooSODOobO0obooboOooOooDOoDbOon
OOOODOHTTP Keep-Alives 0 OO0 OO0D0ODOOO TCPOOOOOOOOOODDOO
oooSOO00000O0O0ooO0obOoO0obOoOobO0oD0obOOoOobODOoboobOOobobObOoo
oooopoooStoobooboobooboboobooo
OO0bOoOooooboSOobooooOobooboOobbOoobOOoboOooboOobboOoDboo
gbbodbbogbooobobbooboobobuoobbuoobboobobod
O0000O0000OO0n024filesd00000ODO0OO0ODOODOODOOODOOODOODOODO
gbobboooobbbuoooobbbuoogon

’! $ ulimit —aH

gbobobod . ggobbboooobobogo

gobboooobboboooobobooooboo

’[ $ sudo sh —c ulimit —HSn 200000

goobod 2.z000b0b0b00oobobogoo

goddooboobobbbbbooooooououoobobooooo
/ete/security /limits.conf 0 0 0000000000

x soft nofile 200000
x hard nofile 200000

gboodug :guoboogodgn

000000000 LstenDOODO0DO0O0O0OOlsten 0000000 0O0OOOODOOO
gogddobbodoooooouooobnbobobobboodouoobbobouoyg
00000000000 oo0b0oobob0ooobobodUlisten DODOOOOOO
gugoooboobbboooooooooooooobn

Jete/sysctl.econf 00000000 O0O00ODO

fs.file—max = 5000000
net.core.netdev_max_backlog = 400000
net.core.optmem_max = 10000000
net.core.rmem_default = 10000000
net.core.rmem_max = 10000000
net.core.somaxconn = 100000
net.core.wmem _default = 10000000
net.core.wmem_max = 10000000
net.ipv4.conf.all.rp_filter = 1
net.ipv4.conf.default.rp_filter = 1
net.ipv4.ip_local_port_range = 1024 65535
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net.ipv4.tcp_congestion_control = bic
net.ipvd.tcp_ecn = 0
net.ipv4.tcp_max_syn_backlog = 12000
net.ipv4.tcp_max_tw_buckets = 2000000
net.ipv4.tcp-mem = 30000000 30000000 30000000
net.ipv4.tcp_rmem = 30000000 30000000 30000000
net.ipv4d.tcp_sack = 1

net.ipv4.tcp_syncookies = 0
net.ipv4.tcp_timestamps = 1

net.ipv4.tcp-wmem = 30000000 30000000 30000000
net.ipv4.tcp_tw_reuse = 1

net.ipv4.tep_tw_recycle = 1

Dooboo0d 4000000000

gobobooogbbbuoooobboooobbbuoooobood

’[ $ sudo sysctl —p /etc/sysctl.conf

ggoobo s ouggn

ggooubbbdooougubbboooubobbbooooboooobbbooo
TCp/IPOOOO0OOOOO0OOOO0OOCOOOOOOOOOOOUOOODOOOODOOO
gobbooogboo

gboobgobuodbbooobooboobbooboobooobuooboonooba
O00O0boOob0ob00O0bU000dboddRuby O Python OO OOOOOOOOODO
gbbodbboobboooobobooboboobbooobbooobobbuoobbo
goboboooobobodan

weighttp

O000000000000000000weighttp OO0 0O O weighttp D Web O O 0
O00000000000000 cCPUODODODOOOOOOO BDOOOlivevOODOO
gbbobboobboboboobbooboboobooobboobbooobboobood
O0000O0000DOO0O0O000O0OApache Bench O httpref 000 O0OO00O0OOOOOO
gbgobobboboobooboobd

weighttp 00000000 ODOOOOOOODOODOODOOO

’[55 weighttp —n 1000000 —c 1000 —t 10 —k "http://bldsvi2.cr.ie.u-ryukyu.ac.jp:3000"

OO000o0gd 6: weighttp OO
goboobobdoboobD vRLbOoooooboobobobooooobooooobogon
en. . HITPOOOOODOOO

ec..UgnobuoooobbDOOn
ot .. UOUOOODDOOOOODDOD

e k... HTTP Keep-Alives 0 00000
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0B WarpUUOUOUOoOoooooooooooon

Warp 00000000 HITPOOOOOO 90Haskel DO ODOOOOODOOOO
O00O00O0O0OHaskel OO OO0OO0ODOOOOO0OOO Yesod DOOOOODOODOODOO
gobboobbobuoooobbboooon

Warp OO0 O0OO0O0O0OO0OO0ODOOODOODOOODOOODODO0ODOOODOO0

application counter request = function counter
where
function = routes $ pathInfo request

routes path = findRoute path routeSetting

findRoute path [] = notFound
findRoute path ((p,f):xs)

| path ==p =1

| otherwise = findRoute path xs

routeSetting = [(["hello"], hello),
(["hello","world"], world)]

notFound _ = return $
responsel.BS status404 [("Content-type", "text/html")] § "404"

hello - = return $
responseLBS status200 [("Content-type", "text/html")] $ "hello"

world counter = do
count <— lift $ incCount counter
return $ responseLBS status200 [("Content-type", "text/html")| $
fromString $ show count

incCount counter = atomicModifyIORef counter (\¢c —> (c+1, ¢))
main = do

counter <— newlIORef 0
run 3000 $ application counter

DoOOooo0 7= WarpQOOODOOooooooooboooDOo

gboobodg rgbURLbOOODOOOOODObOODOOobLOObLOO0bOo0DbOoOn
000 /hello/worldD00000000000000O000000O0 counter 0000
oo

main HITTPOOOOUODOOOOOOWarp D run O0000000run ODOOOOO
OO0 Port OO O Oapplication DO ODOOOOOOOO0OO0OO0ODOODOODOOOODOO
go20000000b00000

gb0oboboo0o0bobooob0ob0ob0obOob0obDbO0O0obDUbUDb Haskell OO
O0D000D000o000000Omain DO0O0O000O TORef OO counter OO OOMO
goooo

[ORef DO DUODUOODOHaskel DO ODODOODOOOOODOODOOOODOODOODO
O0000O000O0OHaskel O IOO0DO0O0OD0O0O0ODOOOODOOODOOOODOOOIORef
oooooobobooooobooobobobooooboobobobobooIloooobogo
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application O 0 routes , findRoute application OO O OO Oroutes OO0 OO O
O000000D0URLODODODDOOO0OODDO0OOOapplication 0000000000
000000000 b0b00o0oo0obo0obb0obouo0ooUn pathinfoOODOOURL OO
hostname/port 00 00 0000000000000 000000O rouwtes000000
O0000OOrouteSetting 000 00O O0OOOOOO URLOOODOODOOOrouteSetting
OOURLODODOO0OODODODOO0O0ODOODOO0O0OODDObOOO0OOn

notFound OO0 hello DO00O0O00O000O0O0OO0O0OO0O0OO0O0OO0OO0ODOOOOOOO
OO00000DO0 responseLBS OO0 0O0OODOOO0ODOODOODOOOOOOOOOOODO
good

world 000 incCount world DO00OOO0OOO0OOOOO counter DOOOODOOO0O
O0O0O00OIORef 0000000 DOOOOOO0OODODODOOOiIncCount 00O atomicMod-
ifyIORef OO0 OO 0D0O00OOODODODOOOOODODOatomicModifyIORef 00000 OO
0000000000 DOO000000DO00O0OresponseLBSOOOOOOOOODOOO
Resource TO OO OOODOOOOODOOOODOODOODOOODODOODOOOODOOOO
lift 000 0000incCount 0000000000 0O0DOO

Od00o0o0dodoboboooooowarpOOO00oooOooooooOoooooooa
0000000000000 D000000 Jungled WarpOOOOOOOOODODOOO
00D0o0o0o00oooooooo
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