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SEFEANHRBRRIBUT
EERPH—TTZT, (KARER
BIZTUTRE

WEOET. HFDENTR

FBIATHGE. KETRANS,
EIY0, Harrow FA ° AT —"10
R KBEM ORRENS T H 5.
ZEEN—TFBIEENL T

v [HD{ERT,
+|t+ T+ 1) (t+ T 1
A\ 2 T mod 3TY (2 T Ul e,

EXNE 5 AIENEH. BIY,
SFBETR®, BLET, *IB

4. RAMNES

HE—Ht
HE— 1

KR X5

BUR, BAKBENIST). Harrrow 35

ABEEEXR® “EAMEMOITE

OSSR D% |b)” ;
Oracle, (fg)) XLLBES

OTERE, WP HRIEANS
FI5F. ENBTEESNERE
R e 80 Burham F A ° EBW 71X
1#89—7> Oracle:
<fy)o

“BONEAE"fx)

5.40at-1E1T-MEER

Initialize Measure
Run quantum Reset quantum
Classical data I quantum . c?rcuit I quantum . me?n ory
memory memory

T

6. ] FRIE) B 3R 1S R fR O PR

Rest of circuit
depends on
the measurement

Beginning of Circuit

Measurement and Classical

Feedback
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7.3 2L RH

mycirc ::Qubit -> Qubit -> Circ
mycirc a b = do
a <- hadamard a
b <- hadamard b
(a,b) <- controlled not a b
return (a,b)

BEHE. HIR0, B 3 Re
EBESER Childs FA 1811, %K
%, ZBBRT —HSFBIE, H
SHNREBRE t IRYSH n,

AIFETNBEPRBES “7 Ix
No FEIETVEBIE, XIPSEAEX
MBI B,

BISHIEERCSE. P, ‘&
@” (BhERREBRS) A0 &R (R
SEBK) , W-4PTR; DR

ERIEDY: BRI RIESR
BITNETRTZBENRE, X
MREYUXBERSE, U
5 T, RESHCTHERNES
BBES; BYKERRSST, W
B 6 PR, RIBSTAINSENER,
RIREWB B,

EFREIESHER
BRERY, SFHEBESNT
HREAREHRELXNE S
K, XEARTEAINEED
R WREAUHZATNIBIA
RER, NREIESURIAE
BILEEIRTTE. BFE, WRE
AR AESTIBIBERER,

(Qubit, Qubit)

[1—P

N #RI21E SR T ez X P18
R

Ritt, YA TFRMEZSE
EBWRNETDE, THENRIZIESH
HEN, Knill " 2B 254RIE
Mk, 91E:

DEEFNE, EBDEFNSE
SFFESEMHTAESEWNANT

&k It

HESRIRE, RS
EREs50E, FmEDITER
A—TE5BTESERT; Bk

tWfEE 5 oracle, PTEBRAE
IRBEN &SRB REE 5
oracle,

RERI I 25808
NEN, —[JESREESTEE
B NEMRHE:

SFHELL, TEFREB
S0P, HEXNERZ T RE
ARBREBELNE, MAEEE
RIS, B0, FERZEBR T,
BRGNS FRER AR

a FIPMRE K — 18X, BIERZEA
TETENIZESL, XHAMERNELER
[EESSUENDEIsER, BRIESS
BRIES DniT 5T BIENEDRS.

BEATIELERY, M-ANLYE/R
BE. BAFITSHY 64 11814,
A, FR2EITHAEBE IS ENE
SOEIELRL, FLIESRIEES
WA R EEN R, FIE, &
FEM RS E A (Quantum Linear
System)’ FEEIRIEFE T BELILSE
SRS, XL OB
WERKEEBERBT T, XU
Hallgren® 79118 5L — REU 4
METEE. EEWD NE)—FP
WRETF 252N VETEERR
ERAEUIEIERE;
HEAIE, RS RIEIVL,
SNFERERENRATERERS, &
EREINEINE, BTy EA
&g, i, CUREL. Ho,
PRI iR 2RI SEERER
BRI, RImEIRIEBYOI M,
FEEREZESTULINESES
A, ENEMEEX AN,
RmaEEsRiEEHADBNAE 2o
2RI, EEIBA
JgeRE. 8%, MNESTAAS
ML, TUISENES08H
BT, S5 ER0NEN s RHY
BRONEBVRATE, S—i0
AR E s TE.
B2, BFRNETAKNENE
NOVRAFFEE, XHPGIAEANAK
o SN, TLFNEE, FHNES
TRV IFEFT A TNAD
=85, NMEHRESBEINET
BRI LEMTENES

8. R&EETH

mycirc2
mycirc2 a b ¢ = do
mycirc a b
with_controls c $ do
(:) mycirc a b
mycirc b a
mycirc a ¢
(:) return (a,b,c)
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::Qubit -> Qubit -> Qubit -> Circ

(Qubit, Qubit, Qubit)




Rie X5
BT, AM, MITRBEARE
NEFHIEONT, MIERT NG | T s
]\FRFHjl—_Eﬁ%"\$1%E, u&}%ﬁf)ﬂbﬁﬂ] timestep ::Qubit -> Qubit -> Qubit -> Circ (Qubit, Qubit, Qubit)

gﬁ]IE timestep a b ¢ = do
E ° mycirc a b
BIRDESNRG RS | mer o ool b
N — O e — reverse simple mycirc (a, Pomms-------en pos=ss=ssssec
BEFREYHREY, TSN oo e i BN o)
RSO SIER TR, 2 | I; ;T |
5, BIRRBSMNEREN —u : : ]

___________________________

BOXRIARS, BEBEAZHIT

THER (WEREFERRNTR

B ; PR
RIRBRMERIZIRI D, BT, | MEREE G

%g‘]}k%ﬂlﬂ%@ﬁ%jﬁ/ﬁ\ﬁ?E%Eg% timestep2 ::Qubit -> Qubit -> Qubit -> Circ (Qubit, Qubit, Qubit)

Sil. RAlt, ESRFPE=ENE= timestep2 = decompose generic Binary timestep

ZONIE, gUASBENEE | e

TEHERRE (WEaFNIHE. 1 P—i

5 B MO REER AR [ )i

B) FIERRR. 85 REE=1R W

TEBIIAEERA—TRBIRM: W ; =

OANBE SLEE, REE1Z IS iT “mmmwm“m“~3§<*

BSHD, B IR E R AN -

UELTNEES: ERRHT —REFIIHE

1 (OeedadF Ik 3B LL

RSN —LHY T ER1TEn) 11 A B E R RS RO BI o

B, ANESTAESIBI0R, M

3

RiEes MR ERITR, ™ . I
EWEGHTAREE), FME[S | pieges J | o
f as = case as of OI—JB—é 4 §iva1)]
b FRENTVEEESIIRE, SHEES by e oo .
ToRo FIE, RILIHEAFHNOLUEIES Mok => b besl sweEd £ &
AMBSSHVBRTUBIS EIRIE, B2, RESHE -
—TRISBSEEWRIE, Ea/TEBLIARRE unpack template f :: [Qubit] -> Circ Qubit
BB RTHAZZNDOIEEAGFIE, R LT
FEMEEEINARIES M n A m (AP
n=m) .

12. B 11 BEEEERER .

classical_to_reversible ::(Datable a, QCData b) => (a -> Circ b) -> (a,b) -> Circ (a,b)

classical_to_reversible (unpack template f)

)N : 1 C L BRmA
NS SERNIAE
XOR
HE SHER BRIk
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13. 2661,

XX Quipper

:: (Qubit,Qubit) -> Circ (Qubit,Qubit)

w
w = named _gate “W”

toffoli ::Qubit -> (Qubit,Qubit) -> Circ Qubit
toffoli 4 (x,y) =

gnot d ‘controlled' x .==.1 .&&. y .==.0
eiz_at ::Qubit -> Qubit -> Circ ()
eiz_at d r =

named_gate at “eiZ” d ‘controlled' r .==.0
circ :: [(Qubit,Qubit)] -> Qubit -> Circ ()

circ ws r = do
label (unzip ws,r) ((“a”,”b”),”x")
with ancilla $ \d -> do
mapM_ w ws

mapM_ (toffoli d) ws

eiz at d r

mapM_ (toffoli d) (reverse ws)

mapM_ (reverse generic w) (reverse ws)
return ()

main = print generic EPS circ (replicate 3 (qubit,qubit)) qubit

14.1E 13 RIS ERRIBEE, T8 3 WEF

SIRIPIBSEITI Iz RBIWIER
SFHEHEK,

QOL KIEHITHR
HRSHBIARAR KB T 2ME
S Y4RIE1B S, van Tonder B & ¥
A BEEFSTREES " T2HE
B TE, Omer 89 QCL LR 2
BT ENLRNARTHE S wZ
B, "EBRP2F “BREST
fRi2” By C1IBS XS NES,
QCL Rt THENF 588, BFE
BeMNNSTHEIEL, TSR
AIIERYSZ 58858 Ko Bettelli FA
*BET Omer B DHAR, 1t
TS SRFES, TN C+t
B=8YY B, Sanders A Zuliani'®
21TBY qGCL B opES NEH
AL SoIARIFRAE Rk,

— [wi] o * [wi]
. b ! ! Lo}
LW | LW |
& Wi 4 4 Wi
T -

B

15.FE 13 RRICEBERRIBEE, 8 30 MEF

i

EEEN

dBe
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Selinger A Valiron 1& 1T BV =
5 A BEES—TIRNAESR
RBES Y, ENRIEEGERENS
SEPBRE T — T FH—BIEZ, 1Z
25 A HESHEOVEFIBY,
OBRIELERIER A=
IR, 12185 QLU AIEHR
e (WIITR) ABITENI
TR, B—THRIMETLAEBE
WEBEXKEDBEHX. B,
ZES AR ETBRIENETER
B, HIAMESIRBEIERE AL
1FEB¥, B3 Green A Altenkirch 15
118Y Quantum 10 Monad 2R 5 28
DA, ZEENES1ERZ Quipper
BVEH, 7

Quipper i85
EREINARNEN £, BHEES
AT 2 A TENRHTIES Quip-
pero FADEEER Quipper LU
F1E= Hskell ABVRERAZIEHA
1B= (EDSL); B2 Gill° IZ IR
D15 #2 EDSL N2 EL 7t Haskell BYHR
NIEN e Quipper EAENEFITE
RBHT 15 —8@8AmEES,
HEEeERE:

Rie X5

16.calcRweights Bl

calcRweights y nx ny 1lx ly k theta phi =

let (xc’,yc’) = edgetoxy y nx ny in
let xc = (xc’-1.0)*1x - ((fromIntegral nx)-1.0)*1x/2.0 in
let yc = (yc’-1.0)*ly - ((fromIntegral ny)-1.0)*1ly/2.0 in
let (xg,yg) = itoxy y nx ny in
if (xg == nx) then
let i = (mkPolar ly (k*xc* (cos phi)))* (mkPolar 1.0 (k*yc* (sin phi)))*
((sinc (k*1ly*(sin phi)/2.0)) :+ 0.0) in
let r = ( cos(phi) :+ k*1lx )*((cos (theta - phi))/lx :+ 0.0) in i * r
else if (xg==2*nx-1) then
let i = (mkPolar ly (k*xc*cos(phi)))* (mkPolar 1.0 (k*yc*sin(phi)))*
((sinc (k*ly*sin(phi)/2.0)) :+ 0.0) in
let r = ( cos(phi) :+ (- k*1x))*((cos (theta - phi))/lx :+ 0.0) in i * r
else if ( (yg==1) && (xg<nx) ) then
let i = (mkPolar 1x (k*yc*sin(phi)))* (mkPolar 1.0 (k*xc*cos(phi)))*
((sinc (k*1x* (cos phi)/2.0)) :+ 0.0) in
let r = ( (- sin phi) :+ k*ly )*((cos(theta - phi))/ly :+ 0.0) in i * r
else if ( (yg==ny) && (xg<nx) ) then
let i = (mkPolar 1x (k*yc*sin(phi)))* (mkPolar 1.0 (k*xc*cos(phi)))*
((sinc (k*1x*(cos phi)/2.0)) :+ 0.0) in
let r = ( (- sin phi) :+ (- k*ly) )*((cos(theta - phi)/ly) :+ 0.0)

in i * r
else 0.0 :+ 0.0

(PAFIRII s Quipper BYRT | QRMERGIREEMTRREBS,
BRAEPEBEEEEE TR, ™ IR B SIS0 Quip-
DOAMEEHCIBAD @ BRENXMINE | per 2R DN IRIE LT, TJDIANME
FHmERE NBOVEMA TN, | ITRNIRRCERIANRERN. ©

T EIEEE. NITWRE | dZHERIRERENBRET
BB, EFNUBMBHRRLIE | SRR,

B BRAIRER ; M Ta{T6Y. Quipper 2558

ERMEBH, Quipper fEEBIS | BRI T —E&HZ M) —H
T EATBE BAEETAIE, | B8, B— Tty “SBIEM,

17.calcRweights BBEE,
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STy “BENT o W
BINXETR, 7EHtAMEETIRIED,
XM TN EE%R AL, Mk
SIRER, _BOREBEERY;

= /% N\ X 7 Quipper

BEMpEGEERS. S8,
WIS ERBYIRAD; BN,

SEETBBNTINRA P,
Bool XIAHFMRNSH, Bit X
TURBFMNEA;

Oy EEHFZER, Quipper £
A Haskell 52 K BYZEAY - 2RIl
REBRETY EpVE 8B
=

Bt E T oracle, RZ=
SEREE KR —LEENESTE
BOH), REeFFIEAEESC
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Iee=188) Haskell BY “Template
Haskell” SLI8Y, Xz2—INE5]
ABINEE, JUIETIRIEECR
AV

Quipper =S
HITEERITZE Quipper BY—E£T)
ge, FHEBCAIETA:

WEET, £ Quipper 1IBS
h, E5UEsSEEER, 57
BRRNAB—"T0. BISEREELY
LA RBEELENRES cire {f
€8, WE 7 . B mycire
BN TR Qubit BV a fl b,
HEENSBENENEE 5T —Wa
S

PREZI, HEAREB RS BYREN T L
ENSPIIEEE A, HMENRS
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control) OJEUGEMUIBIRAE
2, WE 8. 1B ER, “do”
SIANTHEHAMRIER, “$7 2
Haskel 1 B7AR/ED, AXELE
LIRS

BEIEE o Quipper KFEB RS
ERNEEANE, 1IBIHTJBIERE D
BENSMcER. P, %8
KF reverse  simple OJDUF4EES
%, WE9 T,

BEEEIEES, Quipper 1215
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N2 ST HBNBEIWE. TE
9 E) timestep BB, B
Binary &es LS E DN —
TTE5 Jo

MEREEDP B S 5)4%E Quip-
per I 5 R KX S build _
circuit, QJQUBIMEBREFE
FBPEMER, SIE 11, WS
BOMUERIZER classical _
to reversible LY FI5, =
B 12,

Quipper FI{EALZIE

BIREBEDBRCHAFTITIIZS
(Intelligence Advanced Research
Projects Activity (IARPA) £ 5115
NRFINBERBEE, BEEH
Quipper XN T TTEEHNETH
%o " TEXUEAARIIRNY £
#;ILUz1T, BIBATIAFTEDEMN

FiEREFHEE,

8i& 588

THHIESH (Binary Welded Tree)* B HfTE Filf AR THREMFCHT R

#H/RFRIAT (Boolean Formula)*

ERBFRIITAEHRIOREAGRFAN; QCS RATTER

BRAEFEAI BRI o
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EESETREUSEEE

EAHE (Unique Shortest Vector)® i+E S FRIESHERR T
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Automatic clustering generally helps separate different kinds of
records that need to be edited differently, but it isn't perfect.
Sometimes it creates more clusters than needed, because the
differences in structure aren't important fo the user's particular editing
task. For example, if the user only needs to edit near the end of each
line, then differences at the start of the line are largely irrelevant, and
it isn't necessary to split based on those differences. Conversely,
sometimes the clustering isn't fine enough, leaving heterogeneous
clusters that must be edited one line at a time. One solution to this
problem would be to let the user rearrange the clustering manually,
perhaps using drag-and-drop to merge and split clusters. Clustering
and selection generalization would also be improved by recognizing
common text structure like URLs, filenames, email addresses, dates,
times, etc.
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records that need to be edited differently, but it isn't perfect.
Sometimes it creates more clusters than needed, because the
differences in structure aren't relevant to a specific task. |
Conversely, sometimes the clustering isn't fine enough, leaving
heterogeneous clusters that must be edited one line at a time. One
solution to this problem would be to let the user rearrange the
clustering manually, perhaps using drag-and-drop to merge and split |
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Automatic clustering generally helps separate different kinds of
records that need to be edited differently, but it isn't perfect.
Sometimes it creates more clusters than needed, because the
differences in structure aren't relevant to a specific task. |
Conversely, sometimes the clustering isn't fine enough, leaving
heterogeneous clusters that must be edited one line at a time. One
solution to this problem would be to let the user rearrange the
clustering manually using drag-and-drop edits. Clustering and
selection generalization would also be improved by recognizing
common text structure like URLSs, filenames, email addresses, dates,
times, etfc.

Automatic clustering generally helps separate different kinds of
records that need to be edited differently, but it isn't perfect.
Sometimes it creates more clusters than needed, as structure
differences aren'timportant to the editing task. | Conversely,
sometimes the clustering isn't fine enough, leaving heterogeneous
clusters that must be edited one line at a time. | Clustering and
selection generalization would also be improved by recognizing
common text structure like URLs, filenames, email addresses, dates,
times, etc.
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Lazy Turker K] Eager Beaver :XMiP ABRAESH—
MPHEIRBERNESRERBMIELTN S TIF.
R EWIESBVER T, Lazy Turker it
HERFMRBYER, M Eager Beaver NI =A A0 AZEBIFRR,

BARTIEESIATEIR. T BTNEUES0VE
KRIIEEUESRBAMS I NENFER. MW, 3
BRhe/ v (A& BE (Of Mice and Men) ) BYER
By, TIEEUSMOIVHIT TIBN, K2R
BN (& (of Mice) ) , BERMIBECIFEIRES
RITIEENBEER, U8 TXNF, BFiR (AS
Z[6 (Of Mice and Men) ) B—&8%, MAB—A
INRe WREN TIEE 8V RE&EBEEM TIEE A
A, BBALLEORASENESY

SR REREIE. XEQRSESR 5 AL
BIETARBY 30% 5AN: FAIM Mechanical Turk 8T /E
BUNERRNAN =D —ENSERTERSHRE,
REEETNERARBP, BT EERMEBXRTIEEX
HBENBPBRRER—TEE: BIHFES IS IE
fAIBYE ]

XMIPEBEFH-AZE Mechanical Turk FTR58Y,
BN MEARNZEARENTIMEB B RE—FEK -
B. ZEREHM—2=5090 ) L EBZEAYYBY,
B, HHEESRD, BRIBIHTHREIIESN

primary,

crucial,

RIS (WRR) IREFMRNERCEBIS, DSfEEd,
RS TREGFARDIERSE, PMIUFSESZNERAYIHAZR
B

¢ WordB1B) A28, SoylentiRX8Y/ \BESFI SIS BIDEERIA
GP8YER, G, Crowdproof Rl SE81R, FHRE ST EIMBIEY, "in-
troduce" [/ "introducing” o
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A=
ﬁﬂhﬁ}.ﬁn

B 5.5 #%- S-SR T RERBHXFIR, BEBFETESERENIF
R, HERMOETERR, MHEAFEHROIE,

Microsoft Word

C# and Visual Studio Tools for Office

Mechanical Turk

Javascript, Java and TurKit

Soylent is a prototype

crowdsourced word

processing interface. It M’
focuses on three main

tasks: shortening the — -
user’s writing,
proofreading [...]

Find
“Identify at least one area that can be shortened
without changing the meaning of the paragraph.”

|

H

Find overlapping areas (patches)

4_

—

Fix
“Edit the highlighted section to shorten its length
without changing the meaning of the paragraph.”

il

lSoylent, a prototype...

¢ Randomize order of suggestions

o ~
Verify

“Choose at least one rewrite that has significant

style errors in it. Choose at least one rewrite that

significantly changes the meaning of the sentence.”

oSoylent—is, a prototype...

oSoylent is—= prototypes...

E(Soylent is a pretetypetest...
N— _/

Soylent, a prototype

crowdsourced word

processing interface,

focuses on three

tasks: shortening ‘MML
the user’s writing,

proofreading [...]

Eager Beaver {55, (BEMIIEIVESINTER, X
SRRSO I8 T EEORE,

4.2. 3 - (€28 - IIEHET

BHASZIZBV ARG IV Eager Beaver ] Lazy Turker
TR, FRHIMOIIS IABER. WHFHBIBIES,
WRREGENERIEA, BOMREST SR
MoRs, BPOAEH. BINE, WEEIREVIR
SoRITHET (R - NE - #2688 ) SIARI UL
AREVASEML, R TICRESIERZA TN, =
AP, BHRE T3 - B - PRI RIZSE
VRO SEIBTEAR B B dmiE FB P 8B B0 I TS 80—
To%e ' BAMER TIXRpET, RoEE s NESIPE
35 (WERANIAGER ) BYEAE Soylent CPEVEAIE o

S - B - BIENER, I - B00- e
BHBEESOR T =T, a8 TNROTIIES
i@@%ﬁ%%ﬁmﬁﬁﬁo 5 OB DTS 5IX
_I{ SJHJO

Shortn £ Crowdproof IJ{EH 5 FHK - BN - Sk
B, AR, i MEMA shortn ENRBIKIRIHX
—EI. NS LAPRENESSKENIIESE
fil, Shortn BEEMNRZIBANNEHZE, BETXA
NERVVBNHKSIA S 1BAE R 87, RiJBH
AXZD N2 TR,

FE—THE (Find) EXJINEBHATIEE TR,
BWEGRPHEFRZN LI FIR, B, HT%8
209, Find MESER+BZTIFEREED—TF
BROMBEAND T, FO—TERNTIEEH IS
FFHERREFEBSR (PR, Lazy Turker QJEEMNE1F
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WHESFEITESEITSLBVER) o Find JIRRES 3SR
MR, KB TESI\ORREERSEM: 2 A
MIIBEN—HER BB — M EEHA RIS
55, Soylent IR 5 £/DE 20% N LIEBINNFEE
BB SR, R/E, XLERBFHTHIEA Fix B,

Fix MTERSBETEEREBNTIEFE—BIANER
FRNE— YR, I, §—TESIYBNRK
BXENZRmEAN. TIFESEATREPRE
RIS, KRB ISR ISUEDR (B,
BRIXA) , TIFBEEEANETES, BrRREwmE
S TSR T . DBV L (3-5) TIEER
BEXSEIN. B 30% BVE W ZBAISBY, 3-5 BinkE
WHIE B AR TISE O T8YE8L /0%, £ Shortn 0P, T
EBN YUY SR I e bRtk W
ROLENE, FAISIATZERIENBITEE,

Verify TERNBOLHIT S @z hl. BIMENZ
HE S A Fix [TEROPEERRY I8 —C &S o =8,
REEK 3-5 ZFVIIEEWCIHITRE (B5) .
B2 X T EFERERNEREMNMEAN (BFREH
F—TEOVNEEESY, W Crowdproof) , T{EEKM]
REAGBIEN (BFREEXROEEL8NEIEY, W
Shortn) o NITHRIIESASNECH LIFKRE,
BMNZIEE2SY ix TIEESSZERYEH
Verify [TES, N5 F L3, Mechanical Turk 55/
AR ErE s 5—ANE, REERSTES
[RYBIXB, IR T M ERMIFEOABINES
FiBE 2B Y UMBRIS R, 7E Verify ERLSHRIY,
BB ST BANSTRNGES, AN T NSRES
TESNERNEYANEE,

NS IRIEZEENBMRE, HAIEETHED
AT 15 DiBIRE, WRETMNERBIY, &
Find PENVDASEHSFE/DNBLIES, A Fix PFH
B/ D=TIEE, # Verity PEFE/D=2T1FE,

BN, DT AT INNZIBES D ARITIEY
T - 1B - TUEFTERIBY A ARNMEEATIEE K
HERFNEEIR, MIBASESHMEXR, DHNED
BYAUA? Lazy Turker —E =L ERE BEVEIRKE
2, BTLEH Find fl Fix 25N BEZ0ELE, @Y
18 Find = Fix DFH, BA TG LIS Lazy Turker AL
MO gEEEMBER T =R SR BRI,
596, 1€ Find 3 Fix DFRABELEEA IBFTVO NS
FETM TIE RSN TIFERRE T B TR,
B VS IOER BB L RIES AN ERNZE— T,
BT E Find A Fix DH, HRIMN]IUAREBES TR
LA TIREY, ENENEENHEFLFRE—RIW,
Crowdproof FiR MK EBPFIZ T,

Verify fIEOR/D T IROGSRDPVIRE, WANIS
NiE=E, HINRELEZBNF R BSEAERRNEY XK
KEP: —ATEBETCRBBRINEG, MB—AHB
ESEHHAMEFXLEN, RIEEYRR, 5B
SR, TEEEBRIMIECEIN, Verify T{/EFE
2 [BRIDARBY— I LEEA WEBE T RiE 2 s



By, A, KhHRS THhE, BRETEENE:
WFOLURZEZEIRBEKRNBBRAENE,, 1
OV EARKNET/E, S/ DaVETIES,

S - BN - B RE, S - 1B - ThikE
TV SE M Mechanical Turk E7AHEB—TIKEE,
HTIEEBSESREREN, EEURESEM.
ABRHAARE S T2 EETHN Find 53250
Fix f1ER, WRHNSAFFRBHENIIEEEETNS
T/E, BBABINSHOLERITIERIMINE EENH. 3
- 1B - TNBAS LR BIRGEY T ES R A
N IBESDTELE, PENGN T IFEES TN,
EIEE,&W¥E¥1ZEEPB§J§%WE, & BB LB TRR
TEE,

5. S
Soylent B3 Al Ui [ A 2 ;1 2k Word & 4 0 iz 17
Mechanical Turk EFEBERARSAHN (B5) o W
N Word 11418 FHAIER Visual Studio Tools for Office
(VSTO) FJ Windows Presentation Foundation ( WPF)
wmE, BEBMASETY TurKit Mechanical Turk T
g@o "

BIRRR, S8R AKX ED, Shortn V)
MnE—HES, SAPREMENRAKESD,
Shortn K ERFIBREENESAHSG, HRHL

NBHSEMENAHEG, RERENTRAESE, BEH
BRZBNZREY, LANBEMEEESE, WRi
TWEE— T, BABN]ILUEXPRRENZ
S ERM, AIVEEEEEP, MNASE8
MBEXREZTH, BEFTEBPREEEE—TIN
Ho A, 7 shortn B, & TIMERAIZHE—T2
5 MIRINBYSCANEL: WREHRSHERE TLRNEMX
FIR, MXTEBRE—TERN; WREANEAE
WRIEANTR, HEBTBEHZE, BAX TS
A TR, ZEES MR SINTIYERY
LSS AR

6. iTih
BAIRRENNS S1E9 Soylent BY ik Zik 1 TIHIRE
UEBEUAIEB@S K - BN - ShiES TR TUHISRPIE R,

6.1. ¥J Shortn BJiF(&

BN ERBISCA 55517 Shortn, F Y Shortn 3#17
TSN G, FIMINERZEER Shortn BETRIESIA
BRI/ D NEMROINANN B, BIWET R
DO R ELS Shortn BYRBIN A, B8— N ARNKE
N—EITERAE, B NEEEIXLERE ABSEEMIET
%gé%)@%% , M\BZIEFREM R B R AR 2BV R

1),

RLEFHERS, ShortniZfT—REFIMNEITNFHRKEERRERKENT78%II0%ZIA.

BAXF ERE RERKE TSGR  SEBER (o)  HflEd
#Hx= 3%, 83UMIFERFIE  $4.57%E7T, 1588 46-57 Print publishers are in a tizzy over Apple’ s new iPad
1249, 272M@ B TEE because they hope to firatty be able to charge for
their digital editions.But in order to get people to pay
for their magazine and newspaper apps, they are
going-te have to offer something different that read-
ers cannot get at the newsstand or on the open Web.

ZLEROUIST 7R, 87% $7.45% 7T, 264743 49-84 The metaDESK effort is part of the larger Tangible Bits
vl 226, 478/NF TEE project:Fhe—TFangibteBits—vision—paper; which intro-

duced the metaDESK ateng-with and two companion
platforms, the transBOARD and ambient ROOM.

UISTiENM#] 5ER, 90% $T.4TETT, 2848 52-72 Tr-this-paperwe-argue-that it is possible and desirable
i) 231, 6523 TEE to combine the easy input affordances of text with

the powerful retrieval and visualization capabilities
of graphical applications.We present WenSo, a-teet
that which uses lightweight text input to capture
richly structured information for later retrieval and
navigation in a graphical environment.

ZYELTER 6ER, 78% $9.7227T, 3623 44-52 A-previetis-board-member: Steve Burleigh; created our
EnronEg 244), 4061 TS web site last year and gave me alot of ideas. Ferthis
il 1a year; I found a web site called eTeamZ that hosts

web sites for sports groups.Check out our new page:
[]
FAB{E 3E, 82% $4.843575, 1888 132-489 Figure 3 shows the pseudocode that implements this
134, 2911M3 TEE design for Lookup.FAWN-DS extracts two fields from
the 160-bit key: the--How-order-bits-of-thekey (the
index bits) and the next 15 low order bits {thekey
fragment).

The Example Output column contains example edits from each input.
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bt

A=
nfr—c,'.5.\

NS EDIISTERNE BB, MaTEAN,
BMIBRTHBIY, A THNERIRE S 20 D4P8yEBHYHY
B HMFE 6-10 B TLIFEXK5E Find 155, 3-535
THYEEFEAX Fix A Verify {£55: QR Find {£5% 3
TEEETLEBEE, AT YRESTENES T X
/35 ULEZ Mechanical Turk BV, FHIINER
Find 11 %% $0.08 , &R Fix {15 $0.05 , 5 Verify
I8 $0.04,

BT B SENEEHERISOENTL, BIR
BURTF @Y verify BTEREY, ERERBISNILOEEI
S—HIDAE T RENTEEMRAHTON, HiEE
IEKESRYKERITI N, HWIIDNE ST FHFH
G (wait time) , EBRMNIIEEEREZESZEBY
BB T/ERTE) (work time) , BTSSR
FRoBNNB, EITENESDP, EEABTEAS
S LEBEH, XYM InEE R, B,
BRSSP, EIINESEENER,

R Shortn = T ANBE VK E 78%-90% 89
BiImA, IENZSZE, BRE 85% O UE—1D11200
ACM ISSTIBRYDE 10 1, HEASKAHIBER
R, & 1CSHLSHET Shortn . TIBEROVRE, B
B, Shortn VERMAENUNENTERIEL, W

“are going to have to” (& 1 PHIBlog) » HXF
WBIYF800RY, BRI EESEHYS (&1,
ZHEYUISTIESD) , MERREHBFRE T RIERD T H

NS EENESME, BiIEEENBRML
{ERBO DR T K, Shortn BVBAZE0z /T8 BIIL
AERAESSLE, RN TIESORERZ M oiE) By ik
R ZESS. WA, F =818V 50YB——TFind
BYCDAIEL. Fix BYSPAIEIRD Verify BV EC FI—N
18.5 0 (B—"TUUDMIE Q, = 8.3 P, HB="T00D
I Q, = 41.6 DP) , WK 1P, ANESTEA
FF1IEEIVEH, ZE5SNEOESER.

WRBNIRZBERIIENE, BERESNETLL
RbE, BEA shortn QILAERDEPARTEAMIG By
BTEEASE - BN - iBREPS T YRR E
PN, IJIBROE TR TIEINBE. ZnizE
T, FBITE=TNMERMEENNE A, 4858
ESSBVRIEDN 118 ISV T/ERYE), BIBRIRT 2 DfP,

(Q,=60%),Q,=3.6 ) ., [BFEEAHRA MV
HEROBEEAG, BPROESR, BRESEER 2
DEPEPRE

ARV HRERD, BR/EZELIIMAN
$1.41 =70, ZAAT D NIEA $0.55 ZETTHRHE )
MY SR, REEA $0.48 ETREMSEHE,
M $0.38 =TT VEPNE T NFRMLSE R, Hi)
NEmE, (YEREDINSRIERIEPEENE D, B
TAEFIRE "—URGERESSHE L BRI
TR, BBAX T EA=EIXT T8,

MEMBIBERR, S AESANEBY ALY,
Shortn FF VA TN. FIW0, MR Blog % ABY, Shortn
EEMIBRE O EFAE, BN ANTOFIER.

92 ACMIiER | 2015485 | #£58% | 581

TEEBETEIBIEHIBR B8V ARBLRN T . BN
RAMRIRNEANANBETLKNRE, IEE—
EZTD, Shortn BEAETSINEZE/ D—RIY M RBYRE
¥ Soylent )70y, PEBNEXLEENS, BE
TIRAKREEEZE, ASERTNRIIGHBZIE
%=, DIEEIRHELLEREN,

Shortn {B/REIEERBAREZD, BRTIESM
EFAEMBRN I RIEREOWIR, B2 IR RS
XY SR, SR, TIFEENESHRE—EEA
[FRBNXIS EARERSRE, PR, MsISHiRES
SZRFMABYAZIE “In this paper we argue that... (£
XD, BIRCIES .....) ” OEREE. MREE 1T
BIRR: Fix NRONIIEESRERRAZHEETN
SERMOSOMER, BN SENEI] WG
I omsmsIgidn. i, MiREE=SHEa4a
SRR NSRBI, I KBS ER AR
RINRZXIPER, FHIZRS—TERR: P,
RASED (R 1), MUMIBRER ™RNEBINSIR,
Rt =#-REBY TIEEANE, X TEETLATINIEIE
IBIMBAARES, AN—2THESMR SR, M
S TEENMER S /B,

N T EEXLQABERE, HIIWHE 126
FEREVOHT TS, MEElEask1BAB
Ro EXLLEWD, B 37 ZBWEREEED, X
BRZETHEMNNEE AN, BITIESMLEEY 30% 89
RBRIEFRRIBE, 1T Verify SBD, TIEEHAT
19 MR (37 T8y 50%) , EITHMERTS 15 T
B1BENT ST, B, EEREN (18 MRAE
IR + 15 TRIEENR) /137 = 26.1%, BBRIZINT 30%. 14
X word BB AR B IRE T 13 DR R, 65
Word A Shortn &, BT 37 TR 24 T

BADHT TR, 1 Blog YASRREHER
EOFERDP, B EERREER  EFRIEA D,
TUREIBERREIN S 70%-80%, 1f 3 REMRT, &
MBEILETEE, BREYAERE T ARE 50% 89
E, BV SEMERISNTTIMHRELRSTEE

NS

6.2. ¥ Crowdproof AYiE(E

NS WHE Crowdproof, H 122 T BE2EHROVATE
ANRE, XEHAB—EERET T Word 184K
BN EBTRIBRIA, HPF ESL24ERS
NYXE, BRIEORICNS, EGRENAED
R Z (Dandu Monara) DK UIST 1IE X Big, WF
XhREYE, HMNFInE T BREXENHE. B4
FMNISEIR, BT SH 49 MR, AE, LS
INERBINEEY 20 DI, FHE(T Crowdproof SKANS
XL, MRS E Y Find$0.06 27T, Fix$0.08 ZE7T,
Verify$0.04 =70, 3/ JE &= 5 Crowdproof KIBVEIR,
Crowdproof 24FBVEEIRCAN Word RINBUETR. Tl
e, WRETRITIEBRIBINTROSBER,
NN572BB Crowdproof H & T — TR,



£ER Soylent VEHRE AKX S 49 THEIRH 33
™ (67%) o MBEEZ T, WIRBY Word 1BiAIE S &
WS 15 TEEIR (30%) » ZREKE, Word K Soylent
R 5 40 TEB1R (82%) o Word Al Soylent & F+
FHETTFEBABENBR, elINaFR3AE
BUEEIR, IX—45R N Crowdproof J37AIRH T EZH)
=2 TSI TENNERSsHITARAIBER.

HFUHEFBES RN RDE, Crowdproof 153
B B A verify TR KRG ERENBMIAG,
Crowdproof 24 [F 5 R8I 33 T RG89 29 T

(88%) o N TIHE Verify TERBVENT, FHIILTIE
ERWVAE—MR— —NEH T TN, fRBEE
BERBADEN. 4 62 TENP, 5281 (HEWR
45%) TTEEBABBEN. RRUM IR W TRIRS,
BHAER T ERIBINCR, X—5X/RIR0E, 4
LLBWEMS, TIFESEBKEZ,

Crowdproof REIHOME, WFESTEE
BYEBIRBYN SR, Crowdproof Jie 5 1A N SERBY—
TR\BIEEIR. W =8 Crowdproof FKAEZEAIPT
TEROXFIR, elf2DE/DIAE—TEMBUER;
Lazy Turker RZHIE 5 RIAEMEM, £ NIRZEHR
ZIHANR: T ESLIADR, TIEEARAE GUI Bt
A, PICUMOMIHROgEREIEEEA “Guls” , M~
E ‘GUI" , IB—YXIS EEBIRIES I
=BE: £ UIST BERisfV@AD, FEREG =KL/,
BITEFEFAMEXR,

Crowdproof Bz 1THY B 51 B R 25 Shortn 1
Fo T LIEINBIPNIEE 2.8 2P (Q,=1.7 P,
Q;=4.7 D) , PILIAAESRE LERNBIARIBETTAN .
5 shortn A1, ©EFRHINEN 18 24P (Median =
17.6, Q,=9.8, Q,=30.8) , TRV EFTERDITIRE
2% (u=83.40, 0=52.13) , HNCABRYEMRA|
BT 2E20NFR: B T 2RERIES,

6.3. WA 2% (Human macro ) B9iF(&
BBV NERZ T FRAXBFP 26808183 Mechanical
Turk T/EE RN THNTUESS. AP BintEBMn
MN=R? TEE 8 AT REREBUTS?
BiE. HAIEM T LT O/1TBY Human Macro 17
=X 7= BB E00Y TS MY K0T AHAEDY ,
WA Creative Commons (AIRHEZ) FO8VE
BRRIF—RYS, VEBESTERRERR, INE
BibTex BFHMELS|IAH, UNESNZ®RDEHIEH
o BIIBEITMARF,: B NTENRNZARBHES
ARNERARE (4 BBEM) DIAFEN AN ABTE
B IR o BIOIMAFRREMERPRE—F
EROSMUAFPER, HBMERE AR DNAHN,.
BIHEAROSEBBRMES, XEFNIAA=00
I REESERNSI. RE, BMNO=5ENE
S Human Macro, FHBR T ERNBEFR, Ria, BIIE
SKAEAJE A Human Macro S M IBVIRRNEERE
—RESEIR, RE, BIHEHARKL S Mechanical

Turk, XOBTIEBTRE TBEK. BRI EHI=
SEERBTMEKIN, —BEEECEN T A TS
K, FCUH AN Mechanical Turk BYF .

BIEETRTREEEREGEER. 28 (LT
FEEOERTIRNER, BB ITEZ=2%E? )
DINERE (BR2E2BHREY ) - WRIIEET
W3 ITIE, BIRITINER, BBAGRINN=EEESS,
JERENME,

FREDZER T, BPERRINEBMEIINE
&, T=EOHE, tsp2XIDAZE]S 88% BIRINE (max
=100%, min=60%) . SITNSRESMTEKEY,
SREBUNSEER: P, Figure (ESEXKIRE
—sKE R FIEBAE R 2153l Creative Commons (A
WHES) FOs, TEEEFIEHEFEM) IR B —K
AR ENFEE MES, BNHE s —K8RH, A5E
5. IV S 18NS KBRS ER TR ERE 1)
PRHS Creative Commons A7 o

MEREDBE, BMNBREANN30%VIIES
BitiR. (EEREN 70.8%, ) B8, TIEET
WAES KR ERIERD, BAERELMHTD L T
=0 BIT0, 7E Tense EHBHP, Ry —Tahgdzdh, ¥
L TEBIBEARTEENaNA 5 IR, 7E List
Processing (£550, BIVEE TRV NSALER,
O E R Eager Beaver i)l 5 AZBVEMER. 182
B RERNBERRGHAPZEE BB, BNBEP
g fA=mRE TIEPE/] iR

7.1die

ATIOM S Soylent BTAIIBY, SINZEHEBIBHATIER
HOARRBR—EEARNTI, BMINVITI/IERE, o
WO CISEI—FP452s, MIE Wizard of Oz HARINANAE
NIRRT ERVAEELE] “Wizard of Turk” TJEAZKIA
WIRARGI . BAIRINY THFFNE. AL A
E LA, RAISANRETS 2BV ST,

ARMNNFEEIMIEEDP, EBSTLIIEIREA
LXEZMW, BFLIEENADRM. TIEEIRRIG
RUUAESASENES I NDERER, ERZB8I8
S, FERIBILEDPENBYVNS £ BEEX
BITEAERRBNEEK, ERNBOESHER, PTEOX
BARRARP—TEEI . TWHFIUBIES8E
BRI/ CRIMNRSIONE, SEEESEEaIHEHE
HESBELIIEE %

FERUATOE, Soylent ERIEE NPTETTRNNIHR
ENTIEENE—LRNPRIZAB IR E A A=H AR
ZEER. B, AMNOgEE=FahRR, REINEMIS
ANIBR, ADSLr. BIMIRKE, BXEIBFITE
BYSM MBS HETEEEIMA (MITESEN
i, VB, WER TR HEXRR) ; E—IXEZ
FEINSBHEMENL 58—/ TIEBNINE, B2
NERRENFZORESIEEBVARREEIER A £,
NIEE B SEBIAZHNARRSETXIDA
22— TEMARAE,
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bt

R

VARAN

HFEFADE, Soylent LLE=J7 T/FEZALSTIES
BEY, BEARRE TIEERNED. WERHEBIA
BSERZBH, NECEMOEBEHR, IAEEH
ﬁﬂﬂ]ﬂfﬁzfj ENREMEXIERRE, — TR
ZZ, [RHOLWITESHIIEEES: Pla, Ki
NI ECBIRE TIEE L, RNIEEFAN

B _oTeNIL, el l2—MmEsR,

EBYABAENMBNDE, Soylent 12
B 5%n, BT oeEBRPEND, B0 ESB
Turker £, 5T - B - SIETERBY Turker
EEWNESHBEEAENAY BAIAIMEITES:
Mechanical Turk 89T /F& & GBI RBE T/ERLE
BHRFEER, TURRETEKE. [ EHEI
BYSER . BN SRS, RIS
BRHAHENEN. XM, QOENFEH2LS5MHI
FAETDEBYE,

HREXNZBEBUNTIEREEN—IPHt =N
S\, MAZ—PEINESEIE, XRESEE,
REENFEEN—NEN, AN IIERDE, &
FEVNESHRRNEN, B2vBSI T/EFEA
MICRRFN LW EFHERK. SIEL, HR==L500Y
NETESIEASN—IOHBYIHNR APTEAZER, M

MAN ST XELERARRFPZIVNAESE. St
M, BINIFEEEHAEARRINTIE, IEER
ABRTIEERNBE %o

8. &it,
NONE G H Shortn B 5 85% UK E: ANNAHS
Soylent, Soylent E—A%Jﬂﬂﬁi%I{’E% ESNPN(NES
MEBER. XHEBR. RENINTESHNZUIER
o Soylent BEFTENR O AP RESHM, HI
RAAPOUBERE—2 TIEENE, HEMHE]
TREZAFENNBERNES. LIXLFREZE
BT AT RERERNH VR RIERT,, BNARK
SITENARZNTHNARG. BIINBT —T8EW
B, FH- 1B - Mk, L:}EE%@BUFEHEL%ﬁﬂ
T —ARYENRBY. ERFORUEFTE, XL AR
BT B EFIRARENTENE R, BB
—ZRBIBVRIB TSN Soylent 1T TWh, AAESS
svEMHE, WIIREIFOUETS 82% BIWEAIER,
BRERIBRYEERBREI TN 85%, FAINMINGT
TSI EBIPIALT,
FETIEGLID A TNIN=TES, BB T
Y%&E@Bﬁ EEIE%W%EEDED?M%’\‘% tbllﬂjii’l?;ﬁjvfﬁ
BgeE BT = -
B%E—Hﬁ—}&—“he—éﬁ—ﬁi‘—she%—u&l)# S| BRES
BiUE. R, HRBF I EHARES AR,
CUB/DERBNBRMA. &G, FITAN, TIREE
BHATEERHEMNOHWERELE (a8
B REfmES 0 SIS o E) , FIIeVARIE
BR5 o8,
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