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1. Introduction

RNNG, Ep“Recurrent Neural Network Grammars”, & CMU X2 Chris Dyer & A 7£
NAACL 2016 £ % R, 1ZAEE 2 4 T Parsing (5 PR RIFIRE 2 —,
RNNG HE ™ PM&EAY : discriminative model F1 generative model , H A4 pE A AR
By, HRBEMINTEFFRR.

St
1
L
t t
] NP (VP cat  hungry The
A<y

The hungry cat
E]— : RNNG Generative Model

XEXHENFEERNBTZEN S RNNG REZAER . RNNG f9RARALFHEZ Github
b, REBEHBIE A : https://github.com/clab/mng,, 1ZRADLE P E R FT7ARIHEXN
Z, MXEXEEEMERN BEENRESE, DUERNNNSHEE.

A8 B TR RE N T RS CSLT SR =REER, Rtk EEER%E
SRU gt FE—ERRY, EESREECHRSSH[EEMEEN HNIFE, Y55
WERNIBESE, —LPEITIER, EiZ7E/workd /zhangsy/mng B 3§ T #5 DA AT
BIXXHRIT, FAAGBENARR, ERMEAmhT, HIFHITSE.

2. Prepare Code
XEBI N BALEHIETT RNNG 2RI —EREE, BFREE —LMRBUEMIN
R I EHRD,

2.1 Boost
RNNG AL 4k #i C++HY Boost FE, FREAEAMECE— Boost ., ELEDEN
™

1. M https://sourceforge.net/projects/boost/files/boost/ =T % boost &, ARANIEIFER
ORBARKREW, ZXAWE 161, BTHEBINEREE, HNEECHRER, &
o

2. 481F b2: $117 /bootstrap --prefix=[ BLZHFIFE R, HIANYEFTER, HI40 .
/work4/zhangsy/boost 1_61 0] .

3. 437% boost: 11T ./b2 (S E#HFT./bjam)

4. MK REEERD: B TEXERILEA test.cc X, HiTind gt++ -o test
test.cc -1 [boost BYZFE H %, #I%0: /work4/zhangsy/boost 1 61 0] -L [boost lib H, #
Zl: /work4/ zhangsy/boost_1_61 0/stage/lib], AR INzfTH L, NxBAECE K IN.

#include <iostream>
#include <boost/timer.hpp>



using namespace std;
int main()

{

boost::timer t;

cout << "max timespan:"<<t.elapsed max()/3600<<"h"<<endl;
cout << "min tmiespan:"<<t.elapsed min()<<"s"<<endl;
cout<<"now time elapsed:"<<t.elapsed()<<"s"<<endl;

return 0;

i

2.2 Eigen
M https://bitbucket.org/eigen/eigen/downloads F N # fxFiRAAY eigen, TELRE R
FERBERNHFR, BMERE X(e.g. /work4/zhangsy/) FEI T,

2.3 RNNG

X—EB BN BT E RNNG f9RA8, B=FEZFAN - T@EEFE, EF MKL
%1%, BT CUDA %%, BEMHET RNNG LA E T HELAF A £ GPU #1712
* .LHZE_\E‘Z/\}I ﬁﬁ?@—ﬂ]—ﬁk’:ﬁ_t

2.3.1 TEYRIF
1. TZ{ RNNG R#53E : git clone https://github.com/clab/rnng.git
2. 1&2{ CMakeLists.txt: 7EJR18HY CMakeLists.txt FARM T @A E, HPENNE
BRI HR A1 1R B AY Boost A eigen iy H FE&1ZRIT] .
SET (BOOST ROOT "/work4/zhangsy/boost 1 61 0")
SET (Boost INCLUDE_DIR "/work4/zhangsy/boost 1 61 0")

SET (Boost LIBRARIES "/work4/zhangsy/boost 1 61 0/stage/lib")
SET (EIGEN3 INCLUDE DIR "/work4/zhangsy/eigen")

3. T TEMGS, Hfmake jEEMNFEHIFNEHANCPUAMZEL, TIU
wEAHEME
mkdir build
cd build
cmake ..
make —j 2

4. FEmng N7 S ¢ /build/nt-parser/nt-parser —h, IR IFHiHEENEES
AR, MR BRZR AR I,

N

232 £F MKL 5%
1. AEBHRF
2. A%EGRE
3. Fernng/Fcnn/ T BJCMakeLists txt R ANAT -
function(find_mk1)
set(MKL_ARCH intel64)
find_path(MKL_INCLUDE_DIR mkl.h
PATHS ${MKL_ROOT} ${MKL_ROOT}/include)
find_library(MKL_CORE_LIB NAMES mkl_intel_1p64 mkl_intel_thread mkl_core

PATHS ${MKL_ROOT} ${MKL_ROOT}/lib/${MKL_ARCH}
DOC "MKL core library path")

find_library(MKL_COMPILER_LIB NAMES iomp5 libiomp5md
PATHS ${MKL_ROOT} ${MKL_ROOT}/../compiler/1lib/${MKL_ARCH}
#wWindows



${MKL_ROOT}/../compilers_and_libraries/linux/lib/${MKL_ARCH}_1lin #Linux
DOC "MKL compiler lib (for threaded MKL)")

if (MKL_INCLUDE_DIR AND MKL_CORE_LIB AND MKL_COMPILER_LIB)
get_filename_component(MKL_CORE_LIB_DIR ${MKL_CORE_LIB} DIRECTORY)
get_filename_component(MKL_COMPILER_LIB_DIR ${MKL_COMPILER_LIB} DIRECTORY)
get_filename_component (MKL_COMPILER_LIB_FILE ${MKL_COMPILER_LIB} NAME)
message(STATUS "Found MKL\n * include: ${MKL_INCLUDE_DIR},\n *x core library
dir: ${MKL_CORE_LIB_DIR},\n x compiler library: ${MKL_COMPILER_LIB}")

# Due to a conflict with /MT and /MD, MSVC needs mkl_intel_1p64 linked last, or
we can change individual

# projects to use /MT (mkl_intel_1p64 linked with /MT, default MSVC projects
use /MD), or we can instead

# link to the DLL versions. For now I'm opting for this solution which seems to
work with projects still

# at their default /MD. Linux build requires the mkl_intel_1p64 to be linked
first. So...:

if(MSVC)

set(LIBS ${LIBS} mkl_intel_thread mkl_core mkl_intel_1lp64

${MKL_COMPILER_LIB_FILE} PARENT_SCOPE)

else()

set(LIBS ${LIBS} mkl_intel_1p64 mkl_intel_thread mk1l_core

${MKL_COMPILER_LIB_FILE} PARENT_SCOPE)

endif()

include_directories(${MKL_INCLUDE_DIR})

link_directories(${MKL_CORE_LIB_DIR} ${MKL_COMPILER_LIB_DIR})

set(MKL_LINK_DIRS ${MKL_CORE_LIB_DIR} ${MKL_COMPILER_LIB_DIR} PARENT_SCOPE) #
Keeping this for python build

else()

message(FATAL_ERROR "Failed to find MKL in path: ${MKL_ROOT} (Did you set

MKL_ROOT properly?)")
endif()

endfunction()

########E Cross—compiler, cross—-platform options

set (CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -DEIGEN_FAST_MATH")

if (MKL OR MKL_ROOT)
find_mkl() # sets include/lib directories and sets ${LIBS} needed for linking
set (CMAKE_CXX_FLAGS "${CMAKE_CXX_FLAGS} -DEIGEN_USE_MKL_ALL")

endif()

o] |[M % Il/work4/zhangsy/mng/ T~ f§CMakeLists.txt,
4. RENELE:
export MKL_ DYNAMIC=FALSE
export MKL_ NUM_THREADS=1
HAFMKL NUM_THREADSFIRECE £ AMZ&TEH, LEHNRE—MRI2-3tL
By, BATERBEVSHNEEEBER .
5. AT TEMGS, HHP-DMKL ROOTEIERMKLAYELIZ |
mkdir build
cd build
cmake .. -DMKL ROOT=/nfs/disk/perm/tools/intel/parallel _studio xe 2013/composer xe 2013 spl.0.080/mkl/
make —j 2
6. EBEBHRFL

24 EVALB
RNNG F7EMAERENITENN{ES AZIEVALBIESR, M
http://nlp.cs.nyu.edu/evalb/ = N#HEVALB.tgz, &5, MAEmngHF TEIT,



3. Prepare Data

LU E4E, BRBREARY T, AMEETZIRITETESEIRES
4. WX TR, A Penn Treebank§2-21 {E A% &, 824 1EARIES, §231EA
MR, A A EHESEE/work4/zhangsy/mng/wsj B3& T, HEHHFH 00-24 B3%,

M EET g X, BPMXGREILNEWCNER, TEFR.
[zhangsy@grid-0 wsjl$ s
00 02 04 06 08 10 12 14 16 18 20
01 ©3 05 o7 09 11 13 15 17 19 21
[zhangsy@grid-0 wsj]$ cd 00
[zhangsy@grid-0 00]1$ 1s
wsj_0001.mrg wsj_0014.mrg wsj_0027.mrg w:
wsj_0002.mrg wsj_0015.mrg wsj_0028.mrg w:
wsj_0003.mrg wsj_0016.mrg wsj_0029.mrg w:
wsj_0004.mrg wsj_0017.mrg wsj_0030.mrg w:
wsj_0005.mrg wsj_0018.mrg wsj_0031l.mrg w:
wsj_0006.mrg wsj_0019.mrg wsj_0032.mrg w:
wsj_0007.mrg wsj_0020.mrg wsj_0033.mrg w:
wsj_0008.mrg wsj_0021.mrg wsj_0034.mrg w:
wsj_0009.mrg wsj_0022.mrg wsj_0035.mrg w:
wsj_0010.mrg wsj_0023.mrg wsj_0036.mrg w:
wsj_0011l.mrg wsj_0024.mrg wsj_0037.mrg w:
wsj_0012.mrg wsj_0025.mrg wsj_0038.mrg w:
wsj_0013.mrg wsj_0026.mrg wsj_0039.mrg w:
[zhangsy@grid-0 00]$ more wsj_0001.mrg

( (S
(NP-SBJ
(NP (NNP Pierre) (NNP Vinken) )
G )
(ADJP
(NP (CD 61) (NNS years) )
(JJ old) )
G ,))
(VP (MD will)
(VP (VB join)
(NP (DT the) (NN board) )

&~ R AR

3.1 Preprocess

7 owsj B THEUBEN B, MERREMRE, X—PHBIEEHIEESIEX,
HiZBEN AW —1TR7FE.

1. £ mng H3E T#HE prepocess.py X, SAMTHE :

import os
import sys

def convert_to_one_line(file):
lines = open(file, 'r').read().split("\n')
sens =[]
Sen = nn
for line in lines:
if line:
if line[0] =="(" and sen:
sen = sen[ 1:-2].strip() + "\n'
sens.append(sen)
Sen = nn
line = line.strip()
if line:



sen +="{} ".format(line)
if sen:
sen = sen[1:-2].strip() + "\n'
sens.append(sen)

return "join(sens)[:-1]

def convert(wsj):
dirs map = {
"train": ['02', '03', '04', '05', '06', '07', '08', '09', '10', '11', '12', '13", '14', '15', '16', '17', '18,
'19', 20", 21",
"dev": ['24'],
"test": ['23"]
}
for dataset in ['train', 'dev', 'test']:
dirs = dirs_map[dataset]
with open(" {}.all".format(dataset), 'a") as f:
for dir in dirs:
dir ="{}/{}".format(wsj, dir)
files = sorted(os.listdir(dir))
for file in files:
f.write(convert to one line("{}/{}".format(dir, file)) + "\n'")

def extract unk lines(file):

mnmn

extract the lines contain '"UNK' in train.oracle to train.txt, which will be used in cluster

f = open(file, 'r')
lines = f.read().split("\n\n")[:-1]
f.close()
for line in lines:
items = line.split("\n")
print items[4]

def extract_stemmed _trees(file):

mnmn

extract the lines of stemmed trees in *.oracle to *.stem, which will be used in evaluation

mnmn

lines = open(file).read().split("\n")
for line in lines:
if len(line) > 1 and line[0] == "#"
print line[2:]
if name ==' main "
if len(sys.argv) < 2:
print "please input wsj dir!"
exit()
convert(sys.argv[1])
2. {785 % python2 preprocess.py /work4/zhangsy/rnng/wsj, ft mng BH3x 5%
train.all, dev.all, test.all =/ 314,
3. 7& mng THTE data X3k, K= XH%s0F] data BR T
4. =P HBELERN/NET | 7 trainall FHE—FTE
(NP (NP (QP (# #) (CD 200) (CD million) ) (-NONE- *U*) ) (PP (IN of) (NP (NP (JJ undated) (JJ

variable-rate) (NNS notes) ) (VP (VBN priced) (NP (-NONE- *) ) (PP-CLR (IN at) (NP (JJ par) ))
(PP (IN via) (NP (NNP Merill) (NNP Lynch) (NNP International) (NNP Ltd) ))))) (. .))

XITAFNE—MEIZH SEMZEHRE FILEE—EMER, X8



(NP (NP (QP (CD 200) (CD million) ) (-NONE- *U*) ) (PP (IN of) (NP (NP (JJ undated) (JJ
variable-rate) (NNS notes) ) (VP (VBN priced) (NP (-NONE- *) ) (PP-CLR (IN at) (NP (JJ par) ))
(PP (IN via) (NP (NNP Merill) (NNP Lynch) (NNP International) (NNP Ltd) ))))) (..))

3.2 Format

RAMB A SRR EE —EME, XTF discriminative model M EIBE A FFH
BHRTRAED  AEN, ReaF, /NErEF, I unknown JEAYE]F
actions ; XfF generative model YRG0 FHREWR KT ER D - AEN, KRG
¥, S unknown JgfJE]F, actions, FHBEIIT :

1. &% mng T Ay get oracle.py 1 get oracle gen.py - MUAD, B AFAEHEETE
/1 nonterminal tokens FiZE 55 % FTEM— stemming 9 T1E, KM “NP-SBJ” X
FAY nonterminal token H7 * - © [FRIEB D EIE, T NP” . EBRUEMRIEH
/work4/zhangsy/rnng B 3% T get oracle stem.py # get oracle gen stem.py,

AR B TFREBLEERK, AEXHEME . —MnR1EEF A Penn Treebank
EERFEAR R A A XA 08, B RRAERAY get_oracle.py Fl
get_oracle_gen.py B8], Z1BERILFE T RMHIKL R

2.HTIT 6 s

python get oracle stem.py data/train.all data/train.all > data/train.oracle

pyvthon get_oracle stem.py data/train.all data/dev.all > data/dev.oracle
python get oracle stem.py data/train.all data/test.all > data/test.oracle

python get oracle gen_stem.py data/train.all data/train.all > data/train_gen.oracle
python get oracle gen_stem.py data/train.all data/dev.all > data/dev_gen.oracle
python get oracle gen_stem.py data/train.all data/test.all > data/test _gen.oracle

3. %% dev.oracle # test.oracle FFEYEEN (Bt NRFIE—TTEERY) Bl
H EI S dev.stem F test.stem, I&EFEZ . A5 preprocess.py FHY
extract_stemmed_trees %,

3.3 Word cluster

7t generative model FFEEAFFMER K, B XHRANEZ Brown Cluster, X 25
BB onar A s B K

1. ¥ train.oracle 7, ®H' UNK' H4EF (BEieSMEFHENFRR) , B
B S5 train.txt, XAZZ I preprocess.py 149 extract unk lines PR %L,

2. T & brown-cluster {8 Z git clone https://github.com/percyliang/brown-cluster.git,
4T make a5 L 4RIFRD,

3. 7& brown-cluster B3% T, #1785 ./wcluster --text train.txt --c 156 , HH 156 £
KRN, FTF sqrt(V), VE2IENNEG

4. By B9 S 4 train-c156-pl.out/paths, MG HE AR Z A word clusters.txt, HFE
rmng/data B3 & A,

4. Discriminative Model

Discriminative model 2 UM A AR AUIREY, RE R AR HAE2TUNE A8 AR, of
PUAAIRBVEIRIN RS ER T, AEWEEMHE p(yx), mng/nt-parser B 3x T8 nt-
parser.cc 24 discriminative 5 7L,



4.1 Modify
HIZTRBZE], ATENIRSHRVECE, FTEX nt-parser.cc LA IEH —L
(e
1. ¥"/tmp/parser dev_eval." 254 "tmp/parser dev eval." , FF7E mng Bx N E—
A~ tmp B 3%
2. %% python remove dev_unk.py 24 python2 remove dev unk.py.
3. BEFRIFERL, BT
cd build
make —j 2
4.2 Configuration
RENMASEHENT
Configuration options:
-T [ ——training_data ] arg List of Transitions - Training corpus
-x [ ——explicit_terminal_reduce ] [recommended] If set, the parser must

explicitly process a REDUCE operation to
complete a preterminal constituent

-d [ ——dev_data ] arg Development corpus

-C [ —-bracketing_dev_data ] arg Development bracketed corpus

-p [ ——test_data ] arg Test corpus

-D [ ——dropout ] arg Dropout rate

-s [ ——samples ] arg Sample N trees for each test sentence
instead of greedy max decoding

-a [ ——alpha ] arg Flatten (@ < alpha < 1) or sharpen (1 <
alpha) sampling distribution

-m [ ——model ] arg Load saved model from this file

—P [ ——use_pos_tags ] make POS tags visible to parser

—-layers arg (=2) number of LSTM layers

—-action_dim arg (=16) action embedding size

——pos_dim arg (=12) POS dimension

——input_dim arg (=32) input embedding size

——hidden_dim arg (=64) hidden dimension

—pretrained_dim arg (=50) pretrained input dimension

—T1stm_input_dim arg (=60) LSTM input dimension

-t [ ——train ] Should training be run?

-w [ ——words ] arg Pretrained word embeddings

-b [ ——beam_size ] arg (=1) beam size

-h [ ——help 1 Help

4.3 Train

Yl|%% discriminative model, {7 TEAIFS :

/build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/dev.stem -P -t --
input_dim 128 --Istm_input _dim 128 --hidden_dim 128 -D 0.2

WEN|GIBEASEELE, BEALEL. ’?J‘\‘_EEF'U'? update100 /™8],
Q’J%%Hj‘ 100ms Z£ 4, @ 15 K update SIS F T H—RR, HE TN Fl
B, IR FIEXTERFHNFIE, NK¥ZRAEREEFN ntparse_XXX-pidXXX.params
XA, KAFTER 11 8 L PUAEI RIS XCEIFAINR.

4.4 Test
T discriminative model, {7 TEMAS, & Il/work4/zhangsy/rng/test.sh :



.build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/test.stem -m
latest_model -P -p data/test.oracle --input_dim 128 --Istm_input dim 128 --hidden_dim 128 -
DO0.2

FE-m SO PUR B R ERAA* params X4, o DUR B AHIERREREIAER
§53% lastest_model. MIXRASHEENINE LR FIE, &ETILE] 9232 &4,

5. Generative Model

Generative model ;&4 AR &Y, ZETUN action BYEIRS B4 BRI, O] DU AIRE S
B2 A FANEER Z B B BL SR p(x,y).
5.1 Modify

HETRIBZE, FEXNRERGBRBED —LE

1. $latest modelZ Alatest model gen

2. EFmFRL, PiTmL

cd build

make —j 2
5.2 Configuration

HEMNMASEHEBNT

Configuration options:
-T [ ——training_data ] arg List of Transitions - Training corpus
—-x [ ——explicit_terminal_reduce ] [not recommended] If set, the parser must
explicitly process a REDUCE operation to
complete a preterminal constituent

-D [ ——dropout ] arg Use dropout
—-c [ ——clusters ] arg Clusters word clusters file
-d [ ——dev_data ] arg Development corpus
-p [ ——test_data ] arg Test corpus
-e [ ——eta_decay ] arg Start decaying eta after this many epochs
-m [ ——model ] arg Load saved model from this file
——1layers arg (=2) number of LSTM layers
——action_dim arg (=16) action embedding size
——input_dim arg (=32) input embedding size
——hidden_dim arg (=64) hidden dimension
——pretrained_dim arg (=50) pretrained input dimension
—1stm_input_dim arg (=60) LSTM input dimension
-t [ ——train ] Should training be run?
-w [ ——words ] arg Pretrained word embeddings
-h [ ——help 1 Help

5.3 Train

V1% generative model, T TEMHS :

/build/nt-parser/nt-parser-gen -x -T data/train_gen.oracle -d data/dev_gen.oracle -c
data/word_clusters.txt -t --input_dim 256 --Istm_input_dim 256 --hidden _dim 256 -D 0.3

R RS EHEE, BEATEL. ZiTR2HEXK updael 00
F, L9FERT 300ms 74, I8 100 K update RERIEE FITE—KHR, BHERIE
£ |y ppl, F05R ppl {E/NFRAFH ppl 18, MR EIEAIZZN ntparse_gen XXX-
PIdXXX params X, AATBEN 16 % 1 15T BUATI b B X EAFHIRE.

10



5.4 Test

HTEMEREERENEREME px, y), A7 IHEHEAEFREMIER language
model F3UR, EFEKRHBIBEME p(x). FILREELM discriminative model F1 5% 4%,
7EFI A generative model EFTHEFHY 775, BHEIBEILIRELX. ZRAT !

1. M discriminative model FR3R#¥, X &N EMI & 2 AY/A)F KA 100 DTIUN H AY
BEN, T TENTS

/build/nt-parser/nt-parser -x -T data/train.oracle -d data/dev.oracle -C data/test.stem -m
latest_model -P -p data/test.oracle --input_dim 128 --Istm_input dim 128 --hidden_dim 128 -
D 0.2 -s 100 -a 0.8 > test-samples.props

2. £B& test-samples.props FE—1THZ RER, W iTa5S utils/cut-corpus.pl 3 test-
samples.props > test-samples.trees

3. NERER PR GE AR, MTH<

/build/nt-parser/nt-parser-gen -x -T data/train_gen.oracle --clusters data/word_clusters.txt -
-input_dim 256 --Istm_input_dim 256 --hidden_dim 256 -p test-samples.trees -m
latest model gen > test-samples.likelihoods

4. RFDEME, 7w !

utils/is-estimate-marginal-llh.pl 2416 100 test-samples.props test-samples.likelihoods >
llh.txt 2> rescored.trees

5. ATIA TN

utils/add-fake-preterms-for-eval.pl rescored.trees > rescored.preterm.trees
utils/replace-unks-in-trees.pl data/test.oralce rescored.preterm.trees > hyp.trees

python?2 utils/remove _dev_unk.py data/test.stem hyp.trees > hyp_final.trees

EVALB/evalb -p EVALB/COLLINS.prm data/test.stem hyp_final.trees > parsing result.txt

6. U LS IMNEESH— A, Z Il /workd/zhangsy/mng/test-gen.sh,
lix.txt XHH RN REILITSH language model Fif R p(x)B perplexity, X

Z4T] ML %] 88.66, parsing result.txt FZ5H 7 generative model FYETHZE, Fl1{EKA N
92.88,

11
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