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Java TAEIFR for

public static int func(int[] ar) {
Int ret = 0;
for (int 1 =0; I <ar.length; 1++) {
ret =ret + arf[i] * i;
}

return ret;

}

int[] inp = {10, 20, 30, 40, 50} ;
func(inp);
— 400
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Haskell "C MapReduce

zip [0..] [10, 20, 30, 40, 50]
—[(0, 10), (1, 20), (2, 30), (3, 40), (4, 50)]

map (\(i,x) -> x*i) Eok
— [0, 20, 60, 120, 200]

foldl (+) 0 Eozk
— ((((0 + 0) + 20) + 60) + 120) + 200
— 400
" eI B
func = foldl (+) O
map (\(i,X) -> x*1)
. zip [0..]
func [ 10, 20, 30, 40, 50]
— 400
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Haskell 3B TN NS

o U AYANE S

(+) :: Numa =>a ->a -> a

sort :: Oda=>1([a] ->[a]

filter :: (a ->Bool) ->[a] ->[4a]
= ZERD S 5 FEEX

hGetLine :: Handle -> 1O String
witeFile :: FilePath -> String -> 10 ()
witelORef :: IORef a ->a ->10 ()

" |0 W SHMBRREAKIEIMHEOHRES
m SRR RO S 10 IFIEO B ALY
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OCaml TIEE M SN DS AL

= AR TR B Y
(+) : int ->int ->int
sort : ("a->"a->int) ->"alist ->"a list
filter : ("a ->bool) ->"alist ->"a list

= ZERD S 5 FEEX
i nput _line : in_channel -> string
wite : file descr -> string ->int ->int -> int
(:=) : "aref ->’"a ->unit
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FFI(Foreign Function Interface)

= Haskell DN S C OB ZEVNH T
X5, FOC DOEENS Haskell DEEE = EO'H U A gE
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FAE R BN D FFI

Y TICHEMAESINTVWSRS
foreign EE &9 5727

{-# LANGUAGE Forei gnFunctionlnterface #-}

| nport Foreign. C Types

foreign inport ccall unsafe
"sin" c_sin :: CDouble -> CDouble

-- real ToFranc & Double & CDouble %%
mySin :: Double -> Double
mySin x = real ToFrac (c_sin (real ToFrac x))
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21EFR D & % A\ D FFI

=" BERAD B HIZEIFEIC 10 2T 5
{-# LANGUAGE Forei gnFunctionlnterface #-}

| nport Foreign
| nport Foreign.C. String
| nport Foreign. C Types

-- time BT ELICZEDS
foreign inport ccall unsafe
“time" c_tinme :: Ptr ClTine -> 1O CTine

- - BT 2 ) OTRITED S 2
foreign inport ccall unsafe
"ctime" c ctinme :: Ptr CTime -> 1O CString

timeString :: 10 String

timeString = alloca $ \ctinme_ptr -> do -- —K#El DY
_<- c_tinme ctinme_ptr
str <- c_ctime ctime_ptr -- str (XN SCTFS

peekCAString str -- CString Z String “~ 37




IRIEDEWVWZIESH S .hsc

{-# LANGUAGE Forei gnFunctionlnterface #-}

i nport Data. Uni xTi ne. Types

i nport Foreign.C Error

I nport Foreign.C Types

I nport Foreign. Marshal . Al |l oc
i nport Foreign.Ptr

i nport Foreign. Storable

#i ncl ude <tine. h>
#i ncl ude <sys/tine. h>

type CTineVal = ()
type CTi meZone = ()

foreign inport ccall unsafe "gettineofday"
gettinmeofday :: Ptr CTineVal -> Ptr CTinmeZone -> 10 Clnt

getUni xTime :: 1O UnixTine
get Uni xTi me =
al | ocaByt es (#const sizeof(struct tineval)) $ \ p_tineval
gettinmeofday p_tinmeval nullPtr
sec <- (#peek struct tineval,tv_sec) p_tineval
usec <- (#peek struct tinmeval,tv_usec) p_tineval
return $ Uni xTi me sec usec

-> do
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hsc2hs DMERK U 7= .hs

{-# LANGUAGE Forei gnFunctionlnterface #-}

i nport Data. Uni xTi ne. Types

i nport Foreign.C Error

I nport Foreign.C Types

I nport Foreign. Marshal . Al |l oc
i nport Foreign.Ptr

i nport Foreign. Storable

type CTineVal = ()
type CTineZone = ()

foreign inport ccall unsafe "gettineofday"
c_gettinmeofday :: Ptr CTinmeVal -> Ptr CTinmeZone -> |10 Clnt

getUni xTime :: 1O UnixTi ne
get Uni xTime =
all ocaBytes (8) $ \ p_tineval -> do
c_gettinmeofday p_tineval nullPtr
sec <- ((\hsc_ptr -> peekByteOf hsc_ptr 0)) p_tineval
usec <- ((\hsc_ptr -> peekByteOf hsc_ptr 4)) p_tineval
return $ Uni xTi me sec usec

39




ABADIKRZT -
C OFEHDFEVLEEIH S
N BATHER

TED_-

40




HCHEN

g yOss>3sv9

NERS /MU L

EfR

Tr7r—AB77A10

BEAL YR

41




Java CHE S ADB

public class Person {
String nane;
i nt age;

}

HashMap<Stri ng, Person> db
= new HashMap<Stri ng, Person>();

Person sazae = new Person(" %% ", 24);
Person fune = new Person(" 7 %", 52);

map. put (" ¥ 74", sazae);
map. put (" %", fune);
"7 X" DEESAIFTLLE>TWS
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BIEHE v AZHTRE

String
Per son
Per son

String
Per son
Per son

String
Per son
Per son

.get(me) ;
. get (not her . nane) ;

.get (ne);
. get (not her. nane) ;

.get (ne);

me ="Y7%
not her = db
gramm = db
ne = "YyHyr";
not her = db
gramm = db
me = "73%";
not her = db
gramma = db

. get (not her. nane) ;

[ "y
VS

[l "7 %"
[/ null

[/ null
[l HAt
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ZEICKBITHE v A ZEERE

String ne =" 7%
Person not her =
Person granmma =
I f (nother !'= nu

gramma = db. ge

}

|
'-*—so_
~—c T-




nul | ORES

<Per son> get (<Stri ng>)

"null (F. WAAGEIICGNS

s BIMNS nul | 2RI DD SR
BRI UG WL
LB AN AVIE YUY g AR

®Java 7O 5 7E9 nul | ZED
V)N TDOXENLZVDTnull OUNEEZTENS
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Tony Hoare

nulllx

1018 RILD KB
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Haskell THES ADB

data Person = Person String Int

name :: Person -> String
name (Person n ) =n

age :: Person -> Int
age (Person a) = a

db :: [(String, Person)]
db = [(" % 74", Person "H¥H¥I" 24)
,("HY¥I", Person "7 %" 52)]
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lookup & Maybe

= DB DRREFH

| ookup :: String
-> [(String, Person)]
-> Maybe Person

= Person (&, KU ZWE

= Maybe Person (&, KT H5D0H UnGWE
= FZ 7 L: Not hi ng
mZEZHD:Just (Person "HH " 24)
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ZEICKBITHE v A ZEERE

= Maybe Person (&/\% —> < v F TAULIE
= case ... of T,
R IRTCDGBEEWELRWVWE I V/INA SN EEEHT

findGama :: String -> Maybe Person
findGama me = case | ookup ne db of

Not hi ng -> Not hi ng

Just not her -> | ookup (nane nother) db

49
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TEICOWVNBIEHE » AZIFEE

" BIEXHE v AEERE (Java iiBE)

String ne = "7 %";
Person not her = db. get(ne);
Person granmma = nul | ;
I f (nother !'= null) {
gramma = db. get ( not her. nane) ;

}
s OWEEHEpAZERE

String me =" 7 %",

Person not her = db. get(ne);
Person granmma = nul | ;
Person ggranmma = nul | ;

I f (nother !'= null) {
granmma = db. get ( not her. nane) ;
I f (gramma !'= null) {

ggramma = db. get (gramm. nane) ;

}

1
J
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TEICOWVNBIEHE » AZIFEE

s B5EH 5 » A%ZFEE(Haskell iRFE8)

findGamua :: String -> Maybe Person
findGama me = case | ookup ne db of

Not hi ng -> Not hi ng

Just not her -> | ookup (nane nother) db

s OWEEHErAZERE

findGaamma :: String -> Maybe Person
findGG anma ne = case | ookup ne db of

Not hi ng -> Not hi ng
Just not her -> case | ookup (nane nother) db of
Not hi ng -> Not hi ng

Just gramma -> | ookup (name gramma) db
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Maybe & (EZRIZRDH 7?7

= Maybe (& "EFE, O—&
= Java DFZEB (FEME D—iE

= [EF0E
= TEfold, ARIH

= 5B

data Bool = False | True

= BRINICIED D B

data Maybe a = Nothing | Just a

= RINICHRBUCHIED H B
data Either | r = Left | | R ght

r
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EEDESIE

" EREFEYICTES

| SAlive me &% i sAlive not her

= Maybe a HEFICTERWLWMN?
fi ndMot her nme & &> fi ndMbt her not her
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it T EiR

= { N ECHR &&>

nk &&> f = case nx of
Not hi ng -> Not hi ng
Just x ->f X

= Bk
findGaamma :: String -> Maybe Person
findGG amma ne =
| ookup ne db
&&> \ not her -> | ookup (nane nother) db
&> \gramma -> | ookup (nane gramm) db

" ANTFhR(FB)

findGaama :: String -> Maybe Person
findGaanma ne = case | ookup ne db of

Not hi ng -> Not hi ng
Just not her -> case | ookup (nane nother) db of
Not hi ng -> Not hi ng

Just gramma -> | ookup (name granma) db 56
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Web Y —/NTOFN T 7 1 )L DALIE

n 7 A )LALIE
m ) RAKRKEN "R 5
= "JC R findex.html.ja", "/X X /index.html.en”, "/X X /index.htm!" DJEICFEHRT
BELET7 71 )L%Z3RT (200 OK)

"ZDTIRWERS
" )RAD T 7 A ILHFEET NIFRT (200 OK)
= [ (8 L ALIE
"JRADKRED " TIRWIRS

= ")V X findex.html.ja", "/ X /index.html.en”, "/ X findex.html" DIEIZFEHXT
771 ILDEFEETNE RA" NAEIFEL (MovedPermanently 301)

= 77 A )L N AL
= NotFound (404) Z:R

B InzPm7 07 Z7I007T
KEITDICIFESTB?
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10 (F{ETH B

J—R

ios :: [10 ()]
los = [ putStrLn "Hello!", putStrLn "H!" ]

main :: 10 ()
main = do
jos Il 1
los !l O
77
Hi !
Hel | o!

T2 D HI OALEKICHAZTh TWS
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10 & (F{AIH?

T D IR #E
= 55 7045 < or Haskellg:\OvE @ L7
"0 & IFEHERRZxR 9

mgetChar :: |0 Char (. —XFHHAADHS
[ EOHET T EIESXFEERT
7J
" REDIEF
= |0 &iEmmEH %%?i
= getChar :: 10 Char —NFHmAAD EVNSTHEE

-%ﬁén%t% Hbﬁ EMR3
mfEMS THi¥E, THDIEEEIND

Emain 525745 10 DXARICEND HEhd &
MmMEEMESNTHENEITINDS
BN EETIDIDIET VYA L
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OCaml T Haskell @ 10 &9 5

=0 (£ unit ZE\ > T 'a Z#i1R I B
BRI T F—ANITRENS 0B T77—ANI TR

type world = unit

type "aio =wrld ->"a

(* wite : string -> unit io *)

let wite str = fun () -> print_string str

(* read : stringio ¥*)

|l et read = read _|ine

(* run: a io->"a ¥*)

|l et run prog = prog ()

(* (>>=) : 'ailo->("a->"bio) ->"bio

let (>>=) iof =fun () ->let res =runio
in run (f res);;

run (read >>= wite);;

*)

62




meEZEN

7LD X
mfiles :: [FilePath]
= 5 [ /S R findex.html.ja", "/ VR /index.html.en", "/X R /index.html"]

"HTTP XM S51ES

25| 8DT 71 )% HTTP & TiR I B
msendFile :: FilePath -> 10 ()

s mREDIUANZES
mjios :: [I1O ()]
"jos = map sendFile files

n CDSEEMBERIDOGESENNEINNIE XKL
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BN D5E

"7 71D T NIEHIADEE S

5 HBUNETHINADNRECS
RDOUEBZITNIEEmETES?
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HANDI L~

= Java CEIHET D EANTFITES
= try ~ catch ($H&XX

try {
JLFHY
} catch (...) {
try {
QL2
} catch (...) {
JLFH3:
}
}
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Haskell T D #7138

= Haskell @ catch |FE 73 % EE
mcatch :: IOa -> (1Cerror ->104a) ->10a

» fEIECIE Java ERR

catch (
yaniiyl

) (\_ ->
catch (
RLEHE2
) (\_ ->
JLPH3

)
)
)

3F SRR SEICT B/ H W catch > TWE T
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10 DEFIL,

= N ECHR ||>

(]|>) :: 10Oa->10a->10a
X ||>y = catch x (\_ ->y)
= B kR

RLEED || > ALEE2 || > ALEE3
= B CIE Java ELR(FF18)

catch (
JILFE ]
) (\_ ->
catch (
JILFHED
(\_ ->
JURZike]
)
)
)
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EaD )X ~ZEFL

2 :niﬂd’ﬁa Jcas mED Y R b
mjos :: [I1O ()]
mjos = map sendFile files

5> TORLICIFEEHAIAD
mfoldrl (||>) ios
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EFEY & 4%

= iR BRI SIEER T H ZNE
" RS ERR TRY
" BIER D & S BRI BINZ R ITTH W

AN S E 5 2lfERH D 5B

12270 w A
A==
, A7
(+) hGetLine . s
sort writeFile ¢ ) AR
delete writeIORef
>
FEOC 7R Uy

ANTHEKT 2 XHEYOXTHEKRTS
KMITEFMBITERIE fIAz&kIFTLN
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