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BRMESTF

Why and How

s R BRERMMES, FILLEITRELLRE, LER ERIEH.

s REA R BEMQENIZERE, EH apply RIIKL.

m PJ LB EENEMRIZIES C, C++, Fortran RIZESIEFHY
BITHE. BT R ABFEA C, Fortran 5/, FTlA R 21
C, C4++, Fortran BI& 7 APIL.

= R IZHEY C API W—MRAMSEELF MBIRESEZ.
1IBHIRZ Repp AFANRE TR AEERFSUEY C++ APL

n (REZE—MRiEEE, HEFER gec/g++, windows FAFBILA
BiE %3 Rtools 3%15 Linux — B .

m RITEELZE Repp # inline &.
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Repp #ESEB R R 4F

Rcpp class R typeof
Integer(Vector|Matrix) | integer vectors and matrices
Numeric(Vector|Matrix) numeric ...
Logical(Vector|Matrix) logical ...
Character(Vector|Matrix) character ...
Complex(Vector|Matrix) complex ...
List list (aka generic vectors) ...
Expression(Vector|Matrix) expression ...
Environment environment
Function function
XPtr externalptr
Language language
S4 S4

#EE

PEMEFRARZRITEEME

Repp BUEAIT



Repp #ESEB R R 4F

RObject &1

m Repp FHIEARLERIR RObject, HR1% C $FHO Y SEXP
(FEARAER) C BEOFETER R WKRERZ SEXP), RObject 3£
Fr EFLZ SEXP BY9— wraper.

m LMY Repp class 252 ROject BIF 3, Repp 79 ROject F
ENFEENXTIESHE, EENEBEMHENER.
http://dirk.eddelbuettel.com/code/rcpp/html/ L

BIMBEXLEENTE XMAE TEEMIF:

#EE PEMEFRARZRITEEME
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http://dirk.eddelbuettel.com/code/rcpp/html/

Repp #ESEB R R 4F

> require(inline)
> robj.src <- '
RObject xnumvec(x);
CharacterVector attrname =
wrap (xnumvec.attributeNames());
CharacterVector xnames = xnumvec.attr("names");

bool iss4 = xnumvec.isS4();
return List::create(_["x"] = xnumvec,
_["xattrname" ]=attrname,
_["names"] = xnames,
_["iss4"] = iss4);
1
> robj.test <- cxxfunction(signature(x = "numeric"),
+ robj.src, plugin = "Rcpp")
> x = c(a=3,b=4)
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Repp #ESEB R R 4F

> robj.test(x)

X

w o

b
4
$xattrname

[1] "names"

$names
[1] "a" "b"

$iss4
[1] FALSE

> attributes(x)

$names
[1] "a" "b"

#EE PEMEFRARZRITEEME
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Repp #ESEB R R 4F

K TF Repp HMEHE (RObject HIFE) HIAIE, TER—1MER
FRIB £

> require(inline)

> mix.src <- '

NumericMatrix nummat(rnumat);

DateVector datevec(dvec);

DatetimeVector dtvec(dt);

DataFrame df(DF);

List 1st(2);

1st[0] = nummat(Range(1l,2), Range(1l,2));
// nummat[_,1] means the second colum
1st[1] = nummat(_,1);
lst.push_back(datevec);
lst.push_front(dtvec);

// df[1] or df["b"], apend with name "df$b"
1st.push_back(df[1], "df$b");

return lst;
]

#EE PEMEFRARZRITEEME
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Repp #ESEB R R 4F

#EE

VVVV+ + + + vV

mix.test <- cxxfunction(signature(rnumat = "numeric",
dvec = "Date",
dt = "POSIXct",
DF = "dataframe"),
mix.src, plugin = "Rcpp")
rummat <- matrix(rnorm(3*3), 3, 3)
dvec <- as.Date(l:2, origin = "1970-01-01")
dtvec <- Sys.time() + 1:2
DF <- data.frame(a = 1:2 , b = 4:5)

FERERARZAT SEMA
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Repp #ESEB R R 4F

> mix.test(rummat, dvec, dtvec, DF)

[[1]]
[1] "2012-05-05 17:32:28 CST" "2012-05-05 17:32:29 CST"

[[211

[,11  [,2]
[1,] -0.1569 0.4002
[2,] 1.9407 0.2976

[[31]
[1] -0.4446 -0.1569 1.9407

[[4]]
[1] "1970-01-02" "1970-01-03"

$°df$b®
[1] 4 5

#EE PEMEFRARZRITEEME
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Repp #EEE R IRIF

n EEIEMRE C++ FirEM 0 Fis. —MamE
(Vector, List or Dataframe) BJUAFR [ | R TR E, THRe]
UREL (int) tBEILARFFFE (std:string) BJBAIHF] R A
B[] FirzERE—H

n FEFEEEITRER (), BERXWFEFE (NumericMatrix)
Repp H AR R PEUMNSZMIZE, MIRBEE, AIUSE
RcppArmadillo package Z\ & 7 RcppEigen package.

m Repp FIESENSIHY Rcpp-quickref.pdf 12t T X F IR
BNRERIEERBE, HETF— reference card, ETFIEE.

THERME— ReppArmadillo BfIF, (REELRXNE.

#EE PEMEFRARZRITEEME
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Repp #ESEB R R 4F

RcppArmadillo

> require(inline)

> arma.src <- '

arma::mat Am as< arma::mat >(A);
arma::mat Bm as< arma::mat >(B);
arma::mat Cm arma::trans(Am - Bm);
NumericVector cv(Cm.begin(), Cm.end());

return cv;

1

> arma.test <- cxxfunction(signature(A = "numeric",
+ B = "numeric"),
+ arma.src,

+ plugin = "RcppArmadillo")
> A = matrix(1:12, 3, 4)

> B = matrix(2:13, 3, 4)

> arma.test(A, B)

fj -1 -1 -2 -1 -1 -1 -1 -1 -1 -1 -1 -1

#EE PEMEFRARZRITEEME
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as # wrap

FE—TEZH TUWEA Repp BHEFIZEAIE R PRVEIRLEM.
AT EEBIA C++ FHBIREMIMREE FEE R IR
EAE C++ WBIREEMEEIR.

as FIEFYE R FRRVERIESEBUASIRAL C++ PIVRIEEE, ER—
MEIREEEL:

// conversion from R to C++
template <typename T> T as(SEXP m sexp);

BAERE inline B9FIFRIRBRERTE:

#EE PEMEFRARZRITEEME
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#EE

> as.src <- '

std::vector<int> intvec = as< std::vector<int> >(intx);
// wrong way! std::vector<int> impvec(intx);

int N = as<int>(n);

int m = Rf_asInteger(n); //Rf_as*** is C API

List 1st(N);

1st[0] = intvec; lst[1l] = m;

return 1st;

]

> as.test <- cxxfunction(signature(intx = "integer",
+ n = "integer"),

+ as.src, plugin="Rcpp")

> intx <- 1:10; n <- 2
> as.test(intx, n)

[[1]]
[1] 1 2 3 4 5 6 7 8 910
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wrap FIERRF C++ RIBIREELLIRA R BUERIRSEEY, /1B
C++ HEELERREER R A, EHR—MEREL:

// conversion from C++ to R
template <typename T> SEXP wrap(const T& object);

M as —HFRSEHE wrap BBRRIVIBA, ER2EEMFIE:

Eeall]
Repp BUEAIT
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#EE

> wrap.src <- '

std::vector<std::map<std::string,int> > v;
std::map<std::string, int> ml;
std::map<std::string, int> m2;
ml["foo"]=1; ml["bar"]=2;

m2["foo"]=1; m2["bar"]=2; m2["baz"]=3;
v.push_back( ml ); v.push_back( m2 );
return wrap( v );

]

> wrap.test <- cxxfunction(signature(), wrap.src,
+ plugin = "Rcpp")
> wrap.test()

[[1]]
bar foo
2 1

[[2]1]

bar baz foo
2 3 1
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as # wrap

s FERIGIFIE—E std:map BR%AY std::vector FB wrap %%
¥R T — R BV List, EEESRIRTE std:map FHVRIE
HEBliF (FEmFESE) FATFTUERIRER list BRY
NERRFERNHIIR.

n HEATREE RIS MNEUEZEEAT, A List REAFDIR(D
KERFGE (KFNRIIEA as # wrap).

ET as 0 wrap, FMI17E R AR C++ RPBEEN—RER
Kag:

FHA as & R BIBUERELRIRAY C++ RIEUEZEEL.

MA C++ MM EE, FREFEENGER, IMER—IRE
C++ BIEIRSEEL.

XA C++ BIEIBEARIF wrap 353058 R BUBUESLEL
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E=MESZTIF Rcpp BUBERRIRIRME as Fl wrap ERBMZEFEE A R FHIEE  Rcpp Sugar

#EE

m Repp R RObject #1 C++ EEEHEEBY (vector, map F) B
B2SHEM=, HRZ—FE RObject BJUAERIEXEE. Bt
C++ RZBRIEEFTUEREMNA, MMRESHENTE C++ PR
{E RObject B REMEF{EREME.

n BANTF C++ NWEFME, TRFIUAER C++ FBIEE
BURR/RIDIZR; (B R RY(EFAEFIRERIT RObject L. LEIM,
A RObject B —NFAR, MRRILAE AR R FRIE L
RAIEE, REZXFTEREMINEITEE.

m Repp Sugar 12 T — K735 RObject £{UF R FEAE
CRIIRIERF, FIREY, EEHLIER R,

ERER C++ PEENHE, EBRKIE EREHETHESRF
FTTRIAOM—ARMEDE MZREENLIVE TERER, X
N5 R ZERMFEE ER—HM, RELIMARE. NRBFH
F3), BiINFEE C++ primer. A TR BB FREBWNFIER:
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ARERTZEEA

> algo.src <-
List input(data); Function f(fun);
List output(input.size());
std::transform(input.begin(), input.end(),
output.begin(), f); // transform algo
output.names() = input.names();
NumericVector first = input[0], second = input[1];
double s = std::accumulate(first.begin(),
first.end(), 0.0); // sum
int p = std::accumulate(second.begin(), second.end(),
1, std::multiplies<int>()); //prod
// sum(first * second)
double s2 = std::inner_product(first.begin(),
first.end(),
second.begin(), 0.0);
NumericVector algo(3);
algo[0] = s; algo[l] = p; algo[2] = s2;
output.push_back(algo);
return output;
]

#EE PEMEFRARZRITEEME
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ARERTZEEA

> algo.test <- cxxfunction(signature(data = "list",
+ fun = "function"),
+ algo.src, plugin = "Rcpp")
> input <- list(a = seq(0.1, 1, by = 0.1), b = 1:10)
> algo.test(input, summary)
$a

Min. 1st Qu. Median Mean 3rd Qu. Max.

0.100 0.325 0.550 0.550 0.775 1.000
$b

Min. 1st Qu. Median Mean 3rd Qu. Max.

1.00 3.25 5.50 5.50 7.75 10.00
[[3]1]
[1] 5.5 3628800.0 38.5

#EE PEMEFRARZRITEEME
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ARERTZEEA

ERERNERETRIFF, EETHFR [ ] AE1MR 30% E£5&:

> iter.src <- '

Rcpp::NumericVector xa(a), xb(b);
int n_xa = xa.size(), n_xb = xb.size();
Rcpp: :NumericVector xab(n_xa + n_xb - 1);
// other iterator like LogicVector:: iterator ...
// or List::iterator can be used as well
typedef Rcpp::NumericVector::iterator vec_iterator;
vec_iterator ia = xa.begin(), ib = xb.begin();
vec_iterator iab = xab.begin();
for (int i = 0; i < n_xa; i++)
for (int j = 0; j < n_xb; j++)
//you can use [ ] for iterators to get element
iab[i + j] += ia[i] * ib[j];
return xab;
]

#EE PEMEFRARZRITEEME
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ARERTZEEA

> iter.test <- cxxfunction(signature(a = "numeric",
i b = "numeric"),
+ iter.src, plugin = "Rcpp")

> iter.test(1:4, 1:5)

[1] 1 4 10 20 30 34 31 20

#EE PEMEFRARZRITEEME
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1BA R PRI

C++ i R FHIEL

n B2 C++ B—MEREANES, EREREESR WF—L
R FEXMAEEMERE, BANFETUERERR, MAZE
A C++ REE.

s BIEMNGIFEEXEZPREITUWMFTE Repp FEA R BIEE
8 BEE, XA Rcepp::Function 3.

m W FEEER 8 4RV, Repp::Environment, Repp::Formula, BA
Bz Repp::Language &iERTE Repp A R MEHTER
B

Bl Mk 2R E ) F >R BR NI (5 AR
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1BA R PRI

> fun.src <- '

Environment stats("package:stats");

Function LM = stats["lm"];

Environment utils("package:utils");

Function read_table = utils["read.table"];

DataFrame somedata = read_table("some data.csv",
_["header"] = true,
_["sep"] =",");

Formula formu("y~x"); List lmfit = LM(formu, somedata);

return Imfit["residuals"];
1

> fun.test <- cxxfunction(signature(),
+ fun.src, plugin = "Rcpp")
> a <- 1:5; b <- a + rnorm(5)
> write.csv(data.frame(x = a, y= b),
+ file = "some data.csv", row.names = F)
> fun.test()

1 2 3 4 5

-0.17209 0.43137 -0.40550 0.20524 -0.05903

#EE PEMEFRARZRITEEME
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Rcpp Sugar

Repp Sugar 7 RObject I FEANEE X TRZZEFHE L, F

/B =

BFENE C++ PHSMZEEREE R PHIGE (QELHIiE
8) BEREHBRLL C++ PRYEHRR:
m + - ¥/ FIZEFXN T NumericVector FRIEEXIZEEENLH
n —EHREER > < SHE@ENN

s —EERNSRFRNLEE XA EELRY, 1 abs, floor, log,

pow, ifelse, pmin. .

n SRR Qd/p/q/r BB %%, BJCATE Repp REZIAA
= sapply, Iapply BRI 2K
& B Rl +

Eeall]
Repp BUEAIT
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Recpp Sugar

> temp.src <-
template <typename T>
T square( const T& x){
return x * x ;

> sugar.src <-

NumericVector x(4);

// mean = 0 sd = 2.0
RNGScope scope; //set seed

X = rnorm(4, 0, 2.0);
NumericVector y = dnorm(x);
NumericVector z = abs(x - y);

NumericVector w = sapply( z , square<double>);
return List::create(x, y, z, w);

]

> sugar.test <- cxxfunction(signature(), sugar.src,
+ includes = temp.src,

+ plugin = "Rcpp")

#EE PEMEFRARZRITEEME
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Recpp Sugar

> sugar.test()

[[1]]
[1] 1.7188 ©0.2110 -2.5090 0.4325

[[2]]
[1] 0.09107 0.39016 0.01714 0.36332

[[31]
[1] 1.62776 0.17920 2.52618 0.06919

[[4]]
[1] 2.649595 0.032114 6.381576 0.004787

#EE PEMEFRARZRITEEME
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Rcpp Module, RiInside

Module, Rinside &7t

m Repp Module 127 R A C++ —RIIRLE LRE R
7%, REZEABMESEHER Module BN LRI HEE
¥ IRTRISIVIRB S Boost.Python A4 Python modules.
—H%F Repp S EIRMIBHRFA Module RIEEHE.

m A Repp BEER—MEHFHNIERE, &% Writing a package
that uses Rcpp .

m Rinside EFM—1E, ERMHT —L C++ £FE C++
code FERA R BEREAE. EHFHE R C++ WH.
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Rcpp Module, Rinside

[ The R Manuals, R core.
[@ Rcpp Help Documents, Dirk Eddelbuettel and Romain Fran.
@ Rcpp Workshop slides, Dirk Eddelbuettel and Romain Fran.

@ C++ primer.
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Rcpp Module, RiInside
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