Beautiful Programming Language
and
Beautiful Testing

LA Z




TANZ

SO

e

alill

Haskeller(C

= /-

T5EZE RS

Haskeller U % 73 L)
ABRITDRAZA RTT




Haskeller NDEE
SHFET I &ED—ERI
JU—ZENTOWEEA
(Doctest M QuickCheck XTI D ER4)

github [CIEdp D £




BT

Haskeller (&7 A M &

=

H

DVZR LN |




TARDGHEDDHRE

® Haskell Platform 2011.4.0.0

= Glasgow Haskell Compiler + 23 @D /Xy o —
=19 ED A7 Iy T —I%R<

B8 EMNTARNERD
R UTFANT— RSB

= 5 {EHFH] FHFI 7z 5t
= fIAFZ T X MSERU TE WAL

10 fAIF T A MEFIBFHE L




Q) Haskeller IE > UL T
TARNZENZVNDM?

A) AV IN1 L ENIE
EWEWEWED [CEIK VS




A) Haskell DS 3BLERH
O IXICHEBEZZRI NS




Haskell DR

=" BERD® HEM & R WEH ZBREICT T 5

T UANE SR BIfER D 8 5B

1220w wl e
A==
, AHA
(+) hGetLine 5 o
sort writeFile ¢ > AR
delete forkIO
>
E O 7R LY

SHBEY  FISERITLL
INTHR REXEULTES




Haskell 3B TN NS

ol AN IS

(+) :: Numa =>a ->a -> a
sort :: Oda=>1([a] ->[a]
delete :: EQ a => a ->[a] -> [4]

= BfEAD % 5B

hGetLine :: Handle -> 1O String
witeFile :: FilePath -> String -> 10 ()
forklO:: 1O() -> 10 Threadld
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= Haskell DFEZEEIE T N THI

fibonacci :: Int -> Integer

fibonacci |n| = |fib |1||0]||1
where
fib m|[x]|[y
| n=m =y
| otherwise =|fib [(m + 1)[y| [(x + y)

(defun fibonacci (n)
(let ((x 1) (y 1) (1 3))
(while (<= i n)
(setg vy (+ x y)) €¢mmm NZXEUTFHIA
(setg x (- v X)) XZEXEUTHEAA
(setq i (1+ i))) €mwmm WNZXE UTHIA

Y))
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= Haskell D#fi#E#ITH S D DIGIMNREIND

fibonacci :: Int -> Integer
fibonacci [n|=|£fib |1||0]|1 e X fo Al
where

fib :: Int->Integer->Integer->Integer
fib m||(x||y

| otherwise = |fib [(m + 1) [y] [x + V)
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daenonize :: 10 () -> 10 ()

daenoni ze program = ensureDet achTerm nal CanWwrk $ dg

det achTer m nal

ensur eNever AttachTerninal $ do
changeWor ki nghi rectory "/*"
void $ setFileCreationMask O
mapM_cl oseFd [stdl nput, stdQutput, stdError
program

wher e

ensur eDet achTer m nal CanWwrk p = do
void $ forkProcess p
exi t Success

ensur eNever AttachTerm nal p = do
void $ forkProcess p
exi t Success

detachTerm nal = void createSession
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unsigned int + int

ATHREDR
void *, Object
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NULL, null, nil, None
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= Python D RF 2 X > MCFIAEHIZE < EHEH&

def factorial (n):
"""Return the factorial of n,
an exact integer >= 0.
|f the result is small enough to fit in an int,
return an int. Else return a | ong.

>>> [factorial(n) for n in range(6)]
[1, 1, 2, 6, 24, 120]

>>> factorial (30)
265252859812191058636308480000000L

| nport math

I f not n >= O:
rai se ValueError("n nust be >= 0")
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Haddock
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-- | "unlines’ is an inverse operation to 'lines’.
-- It joins lines, after appending a term nating
-- newine to each.

unlines :: [String] -> String
unlines [] =[]
unlines (l:lIs) =1 ++ "\n . unlines |Is

= Haddock 49 % HTML

unlines :: [String] -> String ‘Sowce
unlines IS an inverse operation to lines. It joins lines, after appending a
terminating newline to each.
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>>> | ength []
0

SV —TVABEITS
>>> witeFile "tnpfile" "Hello"
>>> readFile "tnpfile"

"Hel | 0"

=FIANEEITD
>>> 1 ‘div: 0
*** Exception:

di vide by zero

22




doctest [F—HI CTC=EELKL L)

=t RFa X2, BEFTFX

23




KA DMERET 5T A MR

FlAEICRE 24k
Doctest

FIBEICRERVMERR
Hspec

by Ay e by SERH B 2 BEEY
Ve .
o . E I
S=E ) ST .
o) aw
Ve |
: 1— R
21— K i
LI FINZETRIT TN
FRTHR  REXELTES

24




Hspec

= Ruby @ Rspec ([CfFE I 117z
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" Hspec TOd— Rz %

descri be "sort" $ do
it "sorts in the ascending order"” $
sort [3,7,1,5,2] ‘shouldBe' [1,2,3,5,7]

it "preserves a sorted list" $
sort [1,2,3,5,7] ‘shouldBe’ [1,2,3,5,7]




%L L\ Hspec

= xUnit 2D HUnit DHBS

do exi st <- doesFil eExist "foo.txt"

exi st @= True

do ret <- try $ evaluate (1 ‘divVv’
ret @= Left DivideByZero

= Hspec DHE

0)

do exi st <- doesFil eExist "foo.txt"

exi st ‘shoul dBe‘ True

doesFi | eExi st "foo.txt" ‘shoul dReturn’

evaluate (1 ‘div* 0)
“shoul dThrow anyArithException

True
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= Haskell Tl QuickCheck h"& %
" DB ZEART S

prop_doubleSort :: [Int] -> Bool
prop_doubl eSort xs = sort xs == sort (sort Xxs)

T ANT—RA%ZEAEHTERLTND

> qui ckCheck prop_doubl eSort
+++ COK, passed 100 tests.
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= QuickCheck 7 &, ERIFETILEEKER U
ERIFT BT

prop_nodel x xs =
| i near Search x xs == binarySearch x xs

DER)NATA—Y —DTANHRETT
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® Doctest
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prop> Data. Map. null enpty == True
prop> \xs -> sort xs == sort (sort (xs::[Int]))

= hspec
= property A ExX—%

it "maintains a sorted list" $ property $ \xs ->
sort xs == sort (sort (xs::[Int]))
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= Monoid 8l|%Z Hspec Tx*IR

shoul dSat i sf yMonoi dLaws : :
(Eq a, Show a, Monoid a, Arbitrary a) => a
-> Spec
shoul dSati sf yMonoi dLaws t = do
descri be "nmenepty" $ do
it "is aleft identity" $ property $ \x ->
menpty <> x == x ‘asTypeO* t
it "is aright identity" $ property $ \x ->
X <> menpty == x ‘asTypeO‘ t
describe "<>" $ do
it "is associative" $ property $\xy z ->

(X <>vy) <> == X <> (y <> z) ‘asTypeO* t
= int DY A M Monoid Bl Z G fc 9 NE
spec = do

descri be "Maybe as a Mnoid" $ do
shoul dSat i sf yMonoi dLaws (undefined :: [Int]3p
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