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Abstract: In translation teaching, students regularly prepare “parallel texts” for a new translation project
and build these linguistic materials into database, or a reference corpus. This corpus requires a relative
high volume of data in order to be effective due to no ideal solution provided by available product/service-
oriented translation technology. This article aims at this scalability challenge and introduces an
interdisciplinary approach by combining Python and PostgreSQL. The automation challenges in processes
like corpus design, data collection and corpus management are addressed by applying these technologies.
The entire large-scale corpus building process is presented in detail with relevant Python and PostgreSQL

source code disclosed.
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F1 HURE=EHH “Hello World! 7 A%IH) Python,C++.Java XEXTLE
Tab.1 Comparison of Python, C++, and Java code for “Hello World!” output

Python C++

Java

#include <iostream>

using namespace std;

public class HelloWorld {
public static void main(String[] args){

print ( “Hello, World!” ) int main() System.out.println( “Hello World!” );
cout << “Hello, World!” ; ! }
return 0;
}
il
Requests J%¢ s g MEEI S
iR 1] html FdE
BeautifulSoup J%
SR TR PR
HRHEBE J
RRE ‘[ KR
> Psycopg ¥ '\ (PostgreSQL)

B 1 {ER Python HITAMBEL BRI KM ERIEF 2

Fig. 1 Basic architecture for large-scale online corpus collection by Python
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Tab.2 Corpus collection scheme based on Bowker et a
“Self-built Corpus Checklist”
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web _soup =
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f.close()
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Fig. 2 Inspecting elements containing corpus links with Chrome
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Fig.3 Inspecting webpage elements for corpus collection with Chrome
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with open( ‘links.txt” , ‘r’ )asfl:
url = fl.readlines()
for links in url:
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listl =]
web _soup = BeautifulSoup(web r.content,
‘Ixml” )

for link in web_soup.find_all( ‘td” ):
text = link.text
list1l.append(text)
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B HTML M 11 4% 356 45 4% 1 web_soup, 4K J5 i i
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import time

time.sleep(30)
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txt_info txt_content
Rid varcharttso——=1%id
.7 serial_ num bigint Jfpar_numvarchar(2
JFdate source
i section target
Jftitle en

title_cn

source

Bl 4 PostgreSQL #iELEHE
Fig. 4 PostgreSQL data structure diagram
varchar, bigint, date SFE2SML; 1M txt_content 77,
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AAE BV B BRI TE RS . FATTAT LATE Python
HiE FH Psycopg 5k, AR 1A 4 B RS 1
AT
import psycopg?2
cur = conn.cursor()
cur.execute(
‘CREATE TABLE txt_info (’
‘id varchar (150) not null primary key,’
‘serial num bigserial not null,’
‘date date not null,’
“section varchar(20) not null,’
‘title_orgin varchar(200) not null,’
‘title_trans varchar (200),’
‘source varchar(150)’
‘y
)
WAL, FRATRT AR R B s, W B R34 T

Database Console:  postgres@localhost [console]

RIS A, AUSATE .

conn = psycopg2.connect(host= “ 127.0.0.1”7 ,

user= “user” ,password= “ password” ,database=
“database” )

cur=conn.cursor()

sql= ¢ insert into txt info(id, date, section,
title_origin, title_trans,source) values (%s, %s, %s, %s,
%s, %s)’

cur.executemany(sql, data_str)

conn.commit()

conn.close()

KBS, host JERIAAA L HE, AT ARG 4L
PEIEN BV TIREL 5 user Ml password 7B HH N LA
AH I RS e FH P 44 RV RS, database W2 504l 22
ZFR. IRy data_str, LA 7 A A B EUE
PR AR R, — T ISR BE S 6 g3k, X
N7 _FJ7 insert fip4 P EORE R, ARG — 19 1AL i listl
TR IBCEE . A SE AR, WT LU SELECT 4
HEHERTHEEE (WES):

SELECT * FROM txt_info

ATLVES], SiEHE AR B 7
AR THANLIALE, PRSI —H TR, R, AT
LU AR > A B RN AR TP ROEE (516 )

SELECT * FROM txt content

TElE 6 Pl LIER], RAETHEREIE TS5
MONEIRAHESRY, (B4 par num (B %S )
15 B REIS SE BOL I SO B4 i, B R AR 3
TREERINE R . 2U6, SUEFATIERHE I i 5
RIEN

O u -

) ‘ B4 Output 7] catl_test.public.txt_info
® 20 rows S|+ Tx: Auto v SIS Comma-..d (CSV)» % T | DDL | ViewQuery | £%
= )% date Jd section title_cn + IPtitle_en - source
| 1 2015-12-31 BAFAXL EREFEIREFER-_O—NEHERA President Xi Jinping’s New Year Message (2016) GG
2 2016-03-05 EUFAL X TF20154F 1 g 7 TS AT 1 520164E 1 90 Report on the Execution of the Central and Local.. FEN
3 2016-03-05 HUNFA L 2= 7 5R20164F BUIF TAEIR Premier Li Keqiang Delivers the Annual Governmen.. o [E & %5 5cbi
4 2016-06-21 BUFAX ST PSR B EAERE L LE (IE5+HE Chinese President’'s Signed Article on Uzbek News.. FEK
5 2016-09-04 BUIFA L —+ E RGN 5 A R G20 Leaders' Communique, Hangzhou Summit b E R
| 6 2016-10-17 EFAX FrREFE-FEEZRLRAASERIEEAEHKS Li Keqiang's speech at Forum for Economic and Tr.. FHER
7 2016-11-17 BUFAL ST PERESRAERRELLE (LATHFEKESY Chinese president’'s signed article in Peruvian n. FEKN
8 2016-12-27 HHFAXL (2016 F HEIMKR) HEA China's Space Activities in 2016 H &b M A%
9 2016-12-29 BEUFAL il RRE) AR Development of China's Transport E&RHESAE
10 2017-01-89 BUFA X HER AR K S B EE Chinese Premier Li Keqiang Addresses an Annual C.. FER
11 2017-01-18 BUNA L HEEMEANEGIEERAE—ERSERNRLEHKE work Together to Build a Community of Shared Fut.. o H R b
12 2017-03-05 BUFAX KT 20164 1 A 77 FSL AT L 520174 0 Report on the Execution of the Central and Local..  #iffit
13 2017-03-08 BUFAXL LEARREXLELZRASTIERE Report on the Work of the Standing Committee of .. FEK
14 2017-05-15 BUIFAXL o — Bk [E B A 1R R R IR R List of Deliverables of Belt and Road Forum HieAt
15 2017-07-85 BUFA L S FAEERBERERELLE (BT A FEMEL Chinese president's signed article on German med..  HifE4t
16 2017-11-06 BUFAXL R AT AR AL S B BUT R AP B4 (i34 & 35 X Secure a Decisive Victory in Building a Moderate..  HifEit
17 2017-12-31 BAFAL [ 5 8 SR T R R = O— \EH E A President Xi Jinping’s New Year Message (2018) HER
18 2018-06-10 BEUNFAX LHEAEALARABETEEELTRES Qingdao Declaration of the Council of Heads of S.. FEHMRM
19 2018-06-28 BUFA L (FESHARSHAR) AEH China and the World Trade Organization EHEBREH P AE
20 2018-07-16 BUNA XL BT RPERBHSALBBREA A Joint statement of the 2@th China-EU Summit hE M

5 ANERWIERMERR xt_info

Fig. 5 SQL table txt_info containing corpus information
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Database Console:  postgres@localhost [console] (X -
t [ catl_testpublic.txt_content - ‘

@ | K < 501-10000f144c > > |G | + — | TxAutov P4 Comma-..d (CSV)» & T | DDL | View Query | %X

= JZpar_num 4 2 1T source + 3 target :
622 72 fi. RERAEMEREB R V. Development Goals for the Next Five Years
623 73 “+=Hr 8, hETHEWEEGERBASEHIECTA—{ During the 13th Five-Year Plan period (2016-2820)..
624 74 —EEGFNZEERGE. FAERGZELEZEHSE LR Driving the reform of transport to a deeper level..
625 75 —HENEA B IEHIEEME . WEETAA. 47 H 1L Building a transport network that covers the whol..
626 76 —E TP E A BRI T . i BE 0T 9. Developing modern and efficient intercity transpo..
627 77 —iTiE—EEENG S CBIEA . RIRA S A4/, 2i% Building integrated transport hubs. China will en..
628 78 —ikaizRRS S EEEERE. xRS ERE, % Promoting the green and intelligent development o..
629 79 —RAZBEIEMZEETHRKF. TEREEFEMGEE R Improving safety in the transport industry. China..
630 80 BHEAEAR >> Back to Contents »>>
631 81 4Rk conclusion
632 82 LIUCHAN—HEYE S Bin. EMPEREFRKEMNHE To achieve the Two Centenary Goals and realize th..
633 83 BEEEEHFE >> Back to Contents >>
634 1 mEM, WAL Comrades,Friends,
635 2 AR, RINEEAFEFHFEERLH LS, £ ANREF Today, we are gathered for the important occasion..
636 3 RIFIEE 22/ —4F, mAE 0G0 E AR, AELLSIIEF Last year, thanks to the strong leadership of the..
637 4 HpT, R AR ARG RS E M, #454KK A new round of technological revolution and indus..
638 5 RINELEHREHELFREA, REEFZOES IMES We will build up the capability of scientific and.
639 6 RATEFRLF A MAE, BaRIFA R, A4 We will deepen institutional reform for scientifi..
640 7 WRATEHEF K ADL. TTAGIH, F AWML A S 0I3ER Wwe will encourage mass entrepreneurship, and brin..
641 8 RMELWIEMUF LS, EHFEAIFRERETIL Wwe will comprehensively improve our supply capaci..
642 9 IRATEI RN R ORI, TiE RIF QB E&EF . fRIF 5 We need to enhance protection of intellectual pro..
643 10 FEANT, RN, RHESCEH R, flFkEFRE. 1LIFRAIIFE Comrades,Friends,As science and technology change..
644 1 EREFIEFieAERSERNNTAI AR TN (L[ chinese President Xi Jinping delivered a keynote ..
645 2 HEMEARGELRF—EESERNLASAE T % work Together to Build a Community of Shared Futu.
646 3 BB AR KRS ERMHEALLE, B4 EMBKY Your Excellency Mr. Peter Thomson, President of t..
647 4 —LEH, HEEH. REMEHFERGHEIKEEHAN As a new year begins, everything takes on a new 1.
648 s AN E 7 RLFSIEES. Bikkl, #A%ERKST I just attended the World Economic Forum Annual M.
649 6 RilN, EEXAME, HEAEFBEE—REANTM, I believe that to answer this question, we need t.
650 7 FE&E100ZEM AL, AKSH T MEMME. KA K7 Over the past century and more, mankind has gone ..
651 8 X100 E& NEWILFAEE, HEMFS5KRE. AMi, iXI Peace and development: this has been the aspirati..
652 o NKIEMERRBREEIHENE. R ZMA. £iF4 Mankind is in an era of major development as well..
653 10 AR, ARMELE —PTHREHAS. REHRMZHM on the other hand, mankind is also in an era of n..
654 11 FEAA—MhEk, AFEEF—41KE. EL%4ERTH AT There is only one Earth in the universe and we ma..

i= 6: TODO 5 Database Console £ Database Changes

B 6 NERHIERIKNER txt_content

Fig. 6 SQL table txt_content containing corpus content

(M) HRBNSIERNE Wi BTk, BRI LA B et 1] el T

32 IAFI P YENGE AR, SR T A TR

JEMUEPE T ARG, 264 R Python JHIAKIIE g sor 53 R — /NI IO B PE 9286 . Pl T
WL RAE ST HEA T TR, LR 7, ST TR RAE | YRR AR TAEMIE A 3

28821 words in [HFEIXRE]Y 20164EF R G HERE (£30) .txt

29417 words in [HEIXER]Y 2017FEF RN FHERE (£30) .txt

9554 words in [HHEIXR] “—H—BR"ERAEFERIZREFSR (230 .txt

18393 words in [HHEIXE] (2016FEAMK) AL .txt

17768 words in [FEXXME] (FESHARSHHAL) AEH. txt

16521 words in [HEIXXME] (FEREZHAR) AEH.txt

13211 words in [FEIXRE] LBEAEHLRAELERFELFTLES (&) .txt

5033 words in [FEIXME] JEFESEHN TEHERAERRELLE (ESF S EIFHEE) . txt
4211 words in [HFEXME] JEFAEEEEGFEEARBLLE (AT —AEMEFHHA) . txt
3351 words in [HHEXXR] JEFEMEHERRBLLE (KAFEREY RILAE/EHEE) . txt
10407 words in [HZFEXWE] JEFEEWREIELR: EBSERNTAIKED. txt

20181 words in [FHEIXXME] Z+EHERAMS AMMIES AR (£3) .txt

54555 words in [#FHEILIFR] A+ KRENELEI . txt

24305 words in [HHEIXXR]I 2EAKXKEZLST/ERE (2017) (£ .txt

2389 words in [HEXXME] BRFEFEIJEFZO—ANEHERI. txt

2865 words in [HHEXXRI ERXRFEFEIIEFREEZO— EFHERA. txt

35955 words in [HHEIXR] FRM2016FETF LIERE (£30) .txt

7464 words in [HFEXXMRB] FuRAETE-FHEEXRLASEREFERALNEEEF (230 .txt
3816 words in [FEXXR] FwaERFREZEAKRHKS ERHIE (£30) .txt

14193 words in [FEXXMEI B +RTFERAHSASBEHASH. txt

Total word count: 322410
B 7 23T Python YERIERFHSIT

Fig. 7 Collected corpus word count information
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b, FAT5E 4 T LAARZE A ] Python 38 K AY Y™ R 4F
P, F ESCPE S SE Y D RER B AN R AR R AR —
FERRSIA S, Biln, fEfe K AR A 4
FIRRIDIRE, AKX FEFUCHETE R ILBLK BEAS
PRETIHRERUCTR . X TERXIE AR
ARYE, AT R B TR BT TAE BB —
SEEFA], N, $EREE 2 RO 3 05T R A
SORHUTERE, LRI R AR A U R A T
e, WRESE UL AT HIK M _E ARSI 5F

5. Seeing that the people run the country

Commitment to the organic unity of Party leadership, the running of
the country by the people, and law-based governance is a natural
element of socialist political advancement. We must keep to the path
of socialist political advancement with Chinese characteristics; uphold
and improve the system of people’s congresses, the system of

Party-led multiparty cooperation and political consultation, the system

of regional ethnic autonomy, and the system of community-level
self-governance; and consolidate and develop the broadest possible
patriotic united front. We should develop socialist consultative

XTIER RSN, A Z2FIr, it

H TMX Jf-{f ] TMX Editor #EA7 2 3E ( WK 8) ,
MM Lk PostgreSQL A A S5 & ITE R RS — 0 =l
BRINEBURANERE .. S8Rl a R T
TBCRGL , AR AT LI A7 = i)
FMESEAAE L, N o IS G SO SR sl =A% SO
B RE 2 B NSOl . FRATAT LLiE T Python
N B B HABRE 4 Django ¥ Flask, #ti%— i %
PR A, e A 7RI SR AR

() BRHARSHIEE. BERINS. ABSRIEE. KEaEENFH—

BT VBIARBIVAER, YWRERFHERETST VBIARREE

i, BIFEARKEASTE. FEHRRSNS K EIERBUatIET

E. REXEEETHE. EEHARRHE, NEMARR ZNEESR—K

%, REHSEXINBRE, feREFE, FERIWA, HERER
&, REARSREEELIERBAEEIHIRETZF.

democracy, improve our democratic institutions, diversify our forms of
democracy, and establish more democratic channels. We must see to it
that the principle of the peoplé running the country is put into practice

in China’s political and social activities.

China is a socialist country of peoplé’s democratic dictatorship under

the leadership of the working class based on an alliance of workers and

farmers; it is a country where all power of the state belongs to the

people. China’s socialist democracy is the broadest, most genuine, and

most effective democracy to safeguard the fundamental interests of
the people. The very purpose of developing socialist democracy is to
give full expression to the will of the people, protect their rights and
interests, spark their creativity, and provide systemic and institutional
guarantees to ensure the people run the country.

1. Upholding the unity of Party leadership, the running of the country

by the people, and law-based governance
Party leadership is the fundamental guarantee for ensuring that the

people run the country and governance in China is law-based; that the

people run the country is an essential feature of socialist democracy;
and law-based governance is the basic way for the Party to lead the
people in governing the country. These three elements are integral
components of socialist democracy. In China’s political life, our Party
exercises leadership. Strengthening the centralized, unified leadership
of the Party on the one hand and, on the other, supporting the

KERTANEASH. UTREBIEHNARREEBHHRENE
x, BER—IIRORETAR. HEMSENRERMEFARRARISIGR
Z. REX. REANRE. ARESENREIBAREEMRARES. R
BARNE. MAARSNEEN, BREGFRREARSRIEE.

(—) BEFREIONS. ARSREE. RiEcEEs%—. ZHRSEARS
RIEEMKEAERIRARIE, ARSRIFEERTST N REBUAHIAERE
i, KEAERRASARREERNESSN, —ER—THREHSENR
FEOAFAEE. ARERAEED, RRETRSHUN, NBREAERS
—WNE, HFAK. B, BUDFLER:. RRRERAKERETIRE. FRT
fE. RIE(EA, XANASHRS—H. ERHEIRSHSIINMErSR, RIE
RASARBRAEER, ¥ AARBFEASS, REARKETRIERE
% RIS, REREK. RIEE. RERE, SFrExEFE— 8

7= B, IBRARUERRE, REARKEZE ZNFIMEH. NEER
BN, TEEERTHE, REARTBN. 5/ AN HEN. 2

people’s congresses, governments, committees of the Chinese People’s {KZARSHIE, HEARRIZ, ITRR, WEEHHNE TG, SRR
Political Consultative Conference (CPPCC), courts, and procuratorates in ST2EIBRERIR, KFREEX, BESARKE, HFARNMMN.

[T SRS SR TS S APV RN S (R SR SRS SOy P VSRR PRt

B8 iERSHA TMX FF A TMX Editor #4TE1E
Fig. 8 Corpus term search task demo by TMX editor
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HARARD R, R B, TEig 2 Bl sy
AR R, SRR I AR R A it
fo IEWAEETELE CERHES Python AT ) —
JF3K48%), Python ZifeJFARBE T2k iL ], SCR
HHRA L WA, MR IE 845 T Python i
BHERE ) =20 FARIERPEAU ;) BTl st
B LARIHTIT SRR RIS, X FA S AR AR
PR TAE, O MRS IR, T48 )2 k. A%

4R B PR DUA A AT BRI Python B} SR 2 T,
FRF BHIEAT 55 A TRy R BT dEde , WERENIUR SE B
MU AR, 25 BRI B R AR B E R R
Bl

. 2515

BIPEDOZOF B AA B IR R REAS RS
HER . RBARAHC AR, P BRI T
WA A R RS ARSI G S e T N T
SRIEAR S B EOARIATR G, LA RSk
JERUASTAL B AT AT sl 2 e 5 7 R
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FEFHIAN TR BEGIL T Python 2 AR F Postgre-
SQL e R 50, 5 Bl A= A FH R B s kA At
e, AL IA R T B TAEMES R, [
B, XA R RS T i R B A X R
FFRE T — 48 A48 . Python Al PostgreSQL 1F
NTHERREARGIAZS:, REUEH B2k s DI
SRR AE PR A e TR R, R 3
REshtE, FIEZEAZ 2R T H A K m RO ERE
XA T—fp “JTUHEARFE”, ETEMEIT. H
. R BB TR MoRa Gk, ik
FHIEROR T H A EE XA E . 2T Fh R
PR I R BB E R, AT USRI IS
WORHEN H “ KRB ZTT” WEARL . 8 x skl
P, ZUWRe P A B EeEROR , MR EIELLE
RTINS, PN EREERA G
T RIEF RS AA -
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