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ABSTRACT

Go record searching is the important foundation of Computer Go. This study is based
on the high-efficient go record searching system of MongoDB. Firstly, this study
collected go record manuals on the Internet and transformed them into go board
notation for the pre-process of go record formation. This study developed a method that
cuts the go board into small pieces that contain every possible shifts and rotations in
the go game and then saved them in the database. This method can help the user to find
out all the boards that matched the conditions in a search. Owing to the simplicity of go
record database, this study adopted the MongoDB cloud database to replace the
commonly-used relation database and because MongoDB is advantaged in big data
processing, it could enhance the efficiency of the system. This system can find out the
common formation from the record and therefore help the go program have flexible
judgment.

Keywords : Computer GO ~ Chess manual ~ NoSQL ~ MongoDB
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IRET  SEsHEEE90E ﬁ%ﬁﬁﬁmor B R 270

B4 18 HA5avaid & B &4 847 3 B

B AT S h3x3 AL § A A TR (TR FESA AT = k5
FAEREFTF OIS o F WAL TR B RET o et - ks F
HEDGE > 7 @IEFE > 7 BRI -

333 FRER®

A= i@ * MongoDB F L E k5 74 0 MongoDB = NoSQL FifL & »
NoSQL & F s s s — B Key Eft/&H Value» ¥ 2 i RDMS it 53 &7
table & 3 Ap B > #700 Gk P E A R AL RS B r B3 e o

% MongoDB FFAL R ¢ 22 = - 1 go FTALE ] 7 1 % £ & (Collection) & >

= gocollection °

gocollection & Z 7 12T fF i ¢
Event: SGF 3 # % hF ¥ & #-

Size: SGF# 2# enfit 4 < |-

KM: 3% $ ek B e

Date: J£ % b 4

Step: & — # F & #ic

Co: Coordinate > # — 7 & cdi G € B — B AdR > Bk S
SGF:# % R4 7SGF# % 3 # o

_id: 5 Primary key > % ¥ £4F » * Rypd G Ay J FAp ke
PlayerBlack: 31 & =+ 3= 74t &

PlayerWhite: 34 v + 3= Rt &

Resign: ;Zﬁa?] HTT T

Place: ¥ #-

FullBoard: % ¥ < $kehx B4 » + /] 5 19X19

Spboard: A & *3X3+ ] e e > A poF 2312(17X17X8) L F

3=
4

Bl % 19 gotable #3# 742 & 742 3] i & Bg o1 7 gotable ehfff 2 2 FAHRLA fE o
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W Event | Size | KM | Date Step | Fullboard Co spboard
7ok Al f& | varchar | int | Int | varchar int | varchar int varchar
W SGF id PlayerBlack | PlayerWhite | Resign | Place FullBoard
F LAl | varchar | varchar varchar varchar | varchar | varchar varchar

Bl % 19 gotable #3# 7L & 742 3] iz £
3.3 A eH

~R

F 2 A

v

6— x
.l:mn_c.- i

tE #MongoDB 43X 3 i

No

Y

MRS E WS E RN

Bl # 20 #2305 54 F

éf :‘4 /'—»ﬁg{‘ f”’f /&'Eﬂg ’
f6 » 1i{ § B 4> fmongoDB ¥ b A A > @ i AR AT

AELE R R K s A o 2 2

& ki ¥ ﬁgam%»u&amﬁm’x@ﬁﬁg % 19X 19
ﬁ%@?i%»ﬁ%’%*ﬁﬂ e e~ 0 kl%%*mﬂ
A5 RARFIOF DA S E A5 doBlE 2148 R AR e 4p e 2 b

BB % 20-

2. 4% % % % 1 mongoDB » ¥ iE 37 1t $tmongoDB R S S ¢ & —
6, o

3.%z'a»wgﬁmww’mw*ﬁg B ARTARG F A
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4.(X+3,Y+3)

ax3
. mongoDB ‘ mongoDB . mongoDB . mongoDB
l Yos Yes
Yas
HEHEFSMME BRI SR R E G

Na No
Uz

Bl % 23 3X3 & B HA) o F A2 F

el 4 233X3 4 B edeE AR B Bl 220k SROFERPE 0§ kA
Sa¥i 1 e B 450t % mongoDB ¥ 3X3 A | A o Fg HF B L
Wi 8% T - Sl A2 g AR - 11 RS0 2 (i) i $ mongoDB
A A s AR IR I Ik 0 s A A o g
HEFERIE SRR TS R R R
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FrE o ARFIT
BAF o A i (RS EA R - X2 BIA o 4w
SGF ## % # 17 &J2425% ~ ¥ » MongoDB F L B 4258 11 2 45 40% fg 50 ©
4.1 SGF # % & 7 B 258

A ATREP- R T LB E R weigiok.com » o chEFE A
R~ pANZERESFEZAHANRT o

® i »~SGF#

public static void main(String[] args) throws IOException {
Path rootD = Paths.get("c:\\shijul");
[[P~18 & $Fda PP &
Files.walkFileTree(rootD, new Clone.FindsgfVisitor());
public static class FindsgfVisitor extends SimpleFileVisitor<Path> {
inti=1;
private BufferedReader reader = null;
public FileVisitResult preVisitDirectory(Path dir, BasicFileAttributes attrs) {{
1=1;
System.out.printin(" p 4%: " + dir); }
return FileVisitResult. CONTINUE,; /% P 4™ & 35 }
String s = line;//3% » SGF##
StringTokenizer st = new
StringTokenizer(s, ";")//#-SGF4§ 11 & 57 &)
while (st2.hasMoreTokens())// #-*» &] {5 eF 4 5 » mongoDB

o LEPHTR ek

public FileVisitResult visitFile(Path file, BasicFileAttributes attrs) throws IOException
V1 45 16 &
int countstone = 0;
/13 %6 46
while (file.toString().endsWith(".sgf")) {
/4% Fh & Bk G osglh 3~ 4250
System.out.println(i + file.getFileName());
I[B~EFhE BT sl
1++;
Files.read AllBytes(file);
for (String line : Files.readAllLines(file)) {

System.out.printin(line);

25
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String in2 = line;
String s2 = line;

StringTokenizer st2 = new StringTokenizer(s2, ";"

System.out.println("\n: ");
[1B~ds2enp o F oo T ko fEF L T
System.out.println(s2 + "3 3 Tz L")
while (st2.hasMoreTokens()) {
String step = st2.nextToken();
MongoClient mongo = new MongoClient("localhost", 27017);
DB db = mongo.getDB("test55");
DBCollection table = db.getCollection("go55");
BasicDBObject document = new BasicDBObject();
Pattern p2 = Pattern.compile("EV\[(.*?)\\]");
Matcher m2 = p2.matcher(in2);
boolean matchFound2 = m2.find();
N FEFTA X FRF T FE R

® B SGF¥ =+ & 4éki& 5 MongoDBzZ_ i 5 %&5 o AR

public static int getPieceld(char p) /2] %7 2. 3 &% v +
public static int getCellld(char x)//2| %73:% Z./9 =+ enniz B
public static int printBoard()//%g 7+ 2] %% % > & 5 » MongoDB

® A%y 2] MongoDB 2. ML Z| 4§ 22 2] T 05 » AR

for(a=0;a<19;at++) {
for(b=0;b < 19; b++) {
[]i& B i i i endd ood 3§~
}
for (o0 = row_start; 0 <= row_end; ot+) { //#-% &
for (n = col_start; n <= col _end; nt++) {
1135 2

3

qm

13 3X3 1 28

® N HHFTFAL(AMTHL

MongoClient mongo = new MongoClient("localhost", 27017);

DB db = mongo.getDB("test55");

DBCollection table = db.getCollection("go55");

BasicDBObject document = new BasicDBObject();

//#& = document = i* > 3% & JAVA ¥ » mongoDB
document.put("Event", groupStr2); //# ¥ { i » document ~ i*
document.put("Size", groupStr2) //+* F * #t4 + ] » document ~ i*
document.put("KM", groupStr2); /Bt B #c > document = #
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document.put("PlayerBlack", groupStr2); /3% 2. 3 3= R
document.put("PlayerWhite", groupStr2); /3% 2. + 3= R
document.put("Place", groupStr2); //# ¥ # 8 - ® » document ~ i*

document.put("Step", countstone); /T 8 5 # > H » document 7 i%

» document ~ i*

= 1%

4
| nd
Z, » document ~ i*

table.insert(document); //#- document p 7|3 4L » B » mongodb

4.2 % » MongoDB 2_#g ;1

{_ node manager

N

F

Searching System

Bl % 24 HeRB0F & SR L IE B

el 240 Am 2 FALE R * ek 45 MongoDB > MongoDBFE %k ~ B A &
IEILE 0 RFIRT S HOTHRE o 5T e PR ER A RSS2
B+ag, - XBFET 2RI Az S35 p %% MongoDB server - H
IP & %] %_192.168.1.2 (4 & L nodel) ~ 192.168.1.3 (& % & #L node2) &
192.168.1.4 (4 ¥ & # node3) - He 192.168.1.2 27 192.168.1.3 4 %W ¥ {& & &
2o @ 192.168.1.4 R EARE &8 & B S BLT fpdlidk o

G st 2T 0 L R E B & BLport: 27017 AF 04 T W B B L B A
EIERR AV P - B 402 192.168.1.2 % Primary > 34 ifaﬁ‘,}i,’,}_ 192.168.1.2 e =

4 {7 emd.exe » I % i mongo i B dp 4 i BJRGE

Hicrosoft Windows [RF) = 6.1.76011

Copyright {c) 2009 Microsoft Corporation. All rights reserved.

C:\Hindowshsystemn32>cd C:\mongodb-win3d2-x86_64-2008plus-2.4 .5\bin

C:\mongodb-win32-x86_64-2008plus-2.4.5\bin>mongo
MongoDB shell version: 2.4.5
connecting to: test

Bl % 25 mongoDB %~ 4 i
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LT Rl g gy £

rs.initiate()

/I3~ 4214 replica set PR 7%
rs.add(“192.168.1.3”)

//#-192.168.1.3 4 » I replica set PR7*
rs.add(“192.168.1.4”)

//#-192.168.1.4 4 » % replica set PR7*
rs.conf()

/1¥ ALK Z

rs.status()

/1 AR g

C\Program Files\MongoDB\Server\3.0\bin\mongo.exe |;|i-

ongoDB shell version: 3.8.8
onnecting to: test
> rs.initiate(>

"info2" : "no configuration explicitly specified — making one'.
: "mongodhB1:27817".
=1

iy s .add{"mongodh@3:27817"">
:PRIMARY> cfg=rs.conf ()

v_id" : @,

"host" : “mongodbB1:27817".
"arbiterOnly

"hbuildInde

“hidden" :

Ypriority' =

“"tags" = {

-
"zlaveDelay" :
"wotes™ : 1

: false.
: true.
"hidden" :
Ypriority' =
“"tags" = {

-
"zlaveDelay" :
=1

"mongodh@3 27017,
"arbiterOnly"” : false.
"buildIndexes" : true.
"hidden” : false.
Ypriority" = 1.

“"tags" = {

-
"zlaveDelay" = @,
"wotes" = 1

Bl % 26 mongoDB #7431 % =
4cMl4 26 & f:MongoDBevie i it je B 2 & o { ¥ 451t * MongoDB API
[RES R A A
MongoDB API
MongoDB API % & & 5L * » & - FAJAVA S > T w5 4o
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3= 2 — BJAVA 346

mvn archetype:generate -Dgroupld=com.goboard.core -Dartifactld=mongodb

-DarchetypeArtifactld=maven-archetype-quickstart -DinteractiveMode=false

/3% = 12 maven % % 9 JAVA # %

i# #MongoDB 7 #2 &

MongoClient mongo = new MongoClient("localhost", 27017);
//:% ¥MongoDB » 27017:& 3 3] & ¥ =3
DB db = mongo.getDB("mongotest");
//3% ¥ F AL R mongotest > % # i3 P p #oid =
List<String> dbs = mongo.getDatabaseNames();
for(String db : dbs){
System.out.println(db); }//7| 4475 g FLE

3= = MongoDB 4 i 4

MongoClient mongoClient = new MongoClient();
DB db = mongoClient.getDB("mongotest");

boolean auth = db.authenticate("username", "password".toCharArray());
//4v% mongoDB 5 4c § 5% o @ 3% T mongotest B »

= > MongoDB & &

DBCollection table = db.getCollection("user");
/BB H & user™ ok f & LA G o B A BoiE
DB db = mongo.getDB("testdb");
Set<String> tables = db.getCollectionNames();
for(String coll : tables){
System.out.printin(coll);

}

BT 5% g &

AL D A

DBCollection table = db.getCollection("user");
BasicDBObject document = new BasicDBObject();
document.put("name", "gotest"),//# = ¥ F name, % gotest
document.put("age", 10);/1 = ¢ i age > 0 % 10
document.put("createdDate", new Date());
/4§ = & fi createDate > N F 5 h PP )
table.insert(document);// #-i¥ 5| FAHF 5 » FTAHE

29




o HB- BT
DBCollection table = db.getCollection("user");
BasicDBObject searchQuery = new BasicDBODbject();
searchQuery.put("EventNo.", "Go0123");
//Z 45 EventNo.4§¥ == > p % 5 Go0123 % L
DBCursor cursor = table.find(searchQuery);
while (cursor.hasNext()) {
System.out.println(cursor.next());
Vi TSI SN HEE R %
® i)
BasicDBObject searchQueryRow= new BasicDBODbject(); //3& = #& 4~ i
searchQueryRow.put("row:", new BasicDBODbject("$regex", re));
RS < SV B < R e PV <) A
DBCursor cursorRow = table.find(searchQueryRow);
//#-40F = 214 4t Collection ® e~ 2
while (cursorRow.hasNext()) {//# 45 FIH#£2] » w @ % & T 70 )

m mongolab Welcome Plans & Features Pricing Docs & Support  Account [Logiout

MongoDB Deployments

Remote Connections

m mongolab

Bl % 27 MongLab % } MongoDB FRi%+% &

d 2% MongoDB & ¥ ' j& 7)1 % o i@ * H U* o erraApEi g
mongolab.com 3% i# # _+ MongoDb server & 4 5 #3334 f e ie (5 frifF > 4o
Bl % 27 > Mongolab Z_rz Web -3, i* 4 & #% i MongoDB server PR 5% e
koo

r47F 12 Mongolab = & #-i * 2 £ 19X19 ch¥ + ki » 7 2] & 578
(2X17X17) 3X3 #}3% » Mongolab ¥ i& {7 3X3 #7439 -

30



New destination database name:

Price:

$0 / month

.4 Create new MongoDB deployment

Bl % 28 Mongolab = = database
4@l £ 28 tEEiE = = A& » 3T Create new F4= fl'&? i g 2
Database * # T & & T 1 Create new MongoDB deployment 4% 4= > f]-%u RRE
T TR OB 4piE 2 Database > R F 2 {6 § B I - BAHE R A G 0 4of)
#0290 AT UFIRY FE 2 THL  BOBTHE TV RFE
P g s % o

Welcome Plans & Features Pricing Docs & Supp

MOngODB Dep[oyments Create from backup ] Clone existing 4 Create new
Development and Utility  Single-node deployments intended for environments that do not require high-availabilit

Sandbox

Remote Connections

Bl # 29 Mongolab & 32 % &

B G EORRE L0 ¥ Collection ¢ ff£2 = Collection » 2 = = 2 {5 » 4r

B 30> ¥ g% &2y Collection » # i & igAZeE = 7 s ek

# % 7 314 gocollection 12 2 455 19X19 % 6 fv 3X3 % & £ SpiltBoard «
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Database: go Delete database

Te connect using the shell:

=

To connect using a driver via the standard URI {u

<dbuse <dbpassw 01.mongolab.com:31701/go

Collections Users Backups Tools

Collections Add collection

NAME

gocollection

System Collections

I DOCUMENTS

system.indexes 2

®l# 30 Mongolab Collection ¢ = ¥ &

11 collection "éfﬁ-}:@?] ~ Json $ Ve F o Bl E 31 P& Ed JAVA £238 AJT i
13X3 o FR o
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Welcome Plans & Features  Pricing Docs & Support  Account

Bl % 31 Mongolab #= = Document %
Z24FF AL - ¥ & Mongolab + ¥ Collection i 7 434 > 4Bl % 32 &
,;L

? [ c5 Query (blank returns all objects) = iiﬂ,,ﬁ;f] NhiEE s BT B L
Search #de o J£¥ 11 f T 439 gk
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— Start new search— ¥

Query (blank retums all objects) : Sort order (1: asc,-1: desc) :

Subset of fields (1: include, 0 exclude) :

Save this search

Search Results

Olist@t

"$oid”: "556c561ced4b0c3Baaed3bads™
i

Ir

"Event”: "EV[KBEE
SZ[19],

"KM": "KMIR 51"

T2011&5F

: "EV[ SITIT 201 185 E ST
" "5Z[19]
"KM"- "kMIG 51"

i e

"$0id”: "556c567be4b0c38aae33b4e2”
=3
I
"Event”: "EVIKBEIRiF T 201 18E
"Size": "SZ[19]",
"KM": "KMIR 51"

" id {
"$oid”: "556c5688e4b0c38aae33bdeq”

B4 32 Mongolab &34 #73] % o

34



4.3 #A530F 250

RS/ EE

BEEHE

ESANECEE

ETrREr A ARNEEASER

B4 33 #2530F 2 N 3 i qe

I

-zt W as.piackxzvr | |Eviemmsmmrzotsemra =
BLIEI A G DT[2011-10-28] HIERERE

Step:28
EVIKBE RRITHF20 119 ERFF]
DT[2011-10-28]

[Total: 116 board states match this paltern

Al T

Status: BW

{

2aTFwmin B BB A B
Y B
ik EF w

A9 5 HAAI] | Search Resut

B4 34 5 ndoF 45
AHOEF LA G MJAVAER o @ F & 4w B 1 € id $MongoDB ! 4 #0F
AL TR % 5k o JavaBeds 4258 Bk «FMongoDBSEH A2 0 W Ak %
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PEASCSHE A ABR AL ERFF O FER o APRER
Javagpie 4250 Rz 2 - BEF P 0 F S H o

K AREAEFE A @ I9X195 6 BE R E ) 0 RS
L L2d oL A0 ¢ IZQLLL*FLEJ%J A% o —Eﬁ;\@‘sﬁﬁgj A0 I BE
4 m#’—* T A R BERETB ) i RS BETW g~ o
+ o g FIAEOR B BETB/WT o By~ ) B 1 0 1T deTSearch” B 4oid
SERE THFRAHEED  FLEREFER S 0 B R L2

4.4 HAIHRRE
MRS H AP e £ F E anis At MongoDB R E P e

Home: {db:"go"}
Collection: gocollection1 [

Documents Indexes

Documents

— Start new search— v
— Start new search —
| [new search]

W% 35 MongoLab #7# & 34
4@ % 35 MongoLab #73§ 39 » Sk #-# * Mongolab p ed 39 ik -
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m mongolab

Home: {db:"go"}

Collection: gocollection1 &

Documents Indexes Tools

Documents Delete all |- Add document

— Start new search— ¥

Query (blank retums all objects) :

Sort order (1: asc, -1: desc) :
i

"spboard”: [
0,0,0

Subset of fields (1: include, 0: exclude) :

Save this search Search

Bl % 36 MongoLab ﬁi%] »EE G
4B Bl % 36 MongoLab ﬁa?‘] r¥x L § o ,1&75:?%&“@?] * GRIEE it a) @?] P
{s T search ¥ spboard f#f =:& (7 # A HF o
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ﬁ] mongolab

Collection: gocollection1

Documents Ind

Documents Delete all A LT

— Start new search— ¥

Query (blank retums all objects) : Sort order (1: asc, -1: desc)

Subset of fields (1: include, 0: exclude) :

Save this search Search
Search Results

@ lis

i
il R ¢
"%0id": "559%9cead5521984d5ef0aag6h”
i
"SGF": =
" ;Blip]; W[pp];Bldc];W[dp];B[qd];W[od];Bloc];W[nc];B[pc];Wlmd]; B[af],WTic];B[ce]l;wWfc];B[nq];W[an]
-Alfal-Wlen1-RInal-WTanl-Rlarl-\WTan1-RAlarl-WIdrl-Blal1-WThal-Rlhnl-Wlhial-RhinT-Wiaal-Rlan] - WIHC -AT e
i
" i
"$o0id”: "559cead7521984d5ef9aaB6c”

2

Ir

"SGF": =
";B[ip];W[pp];B[dc];wW[dp];Blqd];W[ed];B[oc];W[nc];B[pc];W[md];Bqf];Wic];B[ce];W[fc];B[nq];W[gn]
BMHal-WTen1-Rinal-WTlanl-Rlarl-WTan1:Rlar]-\WTdr1-Rlal1-WThal-RIhnl-Whial-Rlin]1-WTanl-Rlan] - Wi - AN
&
L

=t

B % 37 MongoLab #% 2% % 1
4ol 4 37 MongoLab &% &% > WF L& M- 7| T3 > - X § 42] L4495 -
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AT - 1OTaiRes - 1SPAMNRS - QAR - a5 | :
FHSGFfE%E Hatel ﬁ?{ -
[MBER | AUETAEE En | e F :
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