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HelloWorld Main. java
M1 Ch2-3 P (B — W + IRFEIE
Ywis) #¥ A+B
M2 Ch4 SR — oj.core A +
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HEER (RAEL)

mini-oj/

+-- src/oj/

I +-- core/ Status TestCase ProblemMeta Problem JudgeResult Submission JudgeTask

| +-- judge/ Solution Judge AbstractJudge StandardJudge SpecialJudge
| | | JudgeFactory(M4) MachineJudge (M5a)

|  +-- queue/ JudgeQueue JudgeWorker (M6a)

+-- exception/ JudgeException TimeLimitException (M3)

|

|

|  +-- io/ ConfigFile SingleFileProblemLoader (M4)
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| +-- db/ Db ProblemDao SubmissionDao (M5b)
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|

+-- Main. java
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e MO Chl : EBHRE-> JWi¥-> 1517:Main FTENHEE,
o M1 Ch2-3 *: %4 +if/switch/#E¥F, RS A+B t AC/WA(E#8: @, ++i. 8.

« M2 Ch4 E—F - R ] BBREKEER OJ i TestCase/Problem/JudgeResult ik
W@ (£ —% - T4 1] YU ProblemMeta+static+ 4/jar,
« M3 Ch5-_7 (E—¥% -  FRE] B—MERHER (FE AC/WA)+ try-catch; [# =% - THE ]

AL Judge %M /AbstractJudge iR + & + BENFH.
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Mini-OJ Bi&it (£/8Y)

X ETLMBMNBLEM, XK/EABR, ROBIERRER. SBXRESIBAI, FMHEERETM
4. FN: @R, ek ANRF—& THEN=RRL 4.

1. HBN=REL (2TENER)

e E=yiot HEAR KPR
B— M1-M3(E25ERR) Java &£ JVM R8I Solution.solve() +
FE Judge £&
F M4 RETI + BXHEE Class.forName +
config.txt
E= Mb5a SN C++ HIBHL, HE4%  ProcessBuilder ->
¥/ Bia1T/BREIR judge i +
setrlimit

B=R2ZJ5 (M5b/Mb5c/M6a) #ZEILE” H=R” MIFRENK: BIRFEHIE. Swing #ATH, SLRMHITLR.

AR & 13 EW&GE (Socket) A%, T (& M6b BUNMb6a BIUKE); ¥usE 15 =3
RS, A Mba, ZRHEE (+, BTHEANR) 5 WHE (B—SHaRsE /| B-5TRK). I
mini-oj-plan.nd § TEHAEE, FHE W KEFKORT * SHE—5/ B,

2. KBESOTIRR

R P2 L=z

FIBMEEFAIRE enum Status &F% (enum RIERFERER)

F—RAFf#E Solution #M:String g Java, ZEO + 25
solve(String)

B P JudgeFactory.create (% %) B /BN ER B
&§ + config.txt

BE=REFIH MachineJudge f HR CPU/NF. XHH2EE
ProcessBuilder JfA4MB C++ ¥
AL

Bl B TUHERIR M4 config.txt -> M5b ¥RIRRT#, Problem AAE

MySQL(ProblemMeta fEi#4&)
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REK 1%EF% pLil=s]

FS/DB 4T JTTHEE /st DB;.in/ . out 58 &KEUTK
BEX4HRSE

TLE/MLE B C++ HHH setrlimit+ 35 Java ASNERBET
GhitatkT

3. RABLEHM (BEKLK)

mini-oj/

+__

I EMii% net/(JudgeServer/JudgeClient /Socket)

src/oj/

+-- core/

+-- judge/

| |

| +-- queue/
+-- exception/

+-- io/

+-- db/

+-- service/
+-- gui/

+-- Main. java
problems/
submissions/
judge/

1ib/

Makefile

4. 282 /HEOER

Status, TestCase, ProblemMeta, Problem, JudgeResult, Submission, JudgeTask
Solution, Judge, AbstractJudge, StandardJudge, SpecialJudge,
JudgeFactory(M4 K %), MachineJudge(M5a % = )

JudgeQueue, JudgeWorker (M6a)

JudgeException, TimeLimitException (M3)

ConfigFile, SingleFileProblemLoader (M4),

ProblemlLoader, ProblemRepository, SubmissionStore (M5a)

Db, ProblemDao, SubmissionDao (M5b)
ProblemService(DB TG #(# + FS & & 4 %) (M5Db)
0jFrame, OjController (M5¢)

A JE :<id>/config.txt, <id>/N.in, <id>/N.out

% F JF A ¥ H#h (<id>. cpp/.py) (M6a)
C++ H BAL (E X judge.cpp, % ## &) (MBa 2 ¥4 A1)
mysql-connector-j. jar (M5b)

% 13 EMRAE,

% /#%0 a alA A« —AEIA

Main (BRiA/0j) MO — BFAR. EMBIE
VN

Status(enum) core M2 — FIER

#:AC/WA/TLE/MLE/RE/CE
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% /#0 a EIPAN s —ANEIRR
TestCase core M2 — —HNE: WA +
i
ProblemMeta core M4 — BB TTEIRE: RS/ H)
B [ABR (HdE
TRAT )
Problem core M2(ZEM) — #E:id +
ProblemMeta +
MR =
JudgeResult core M2 — FIBLER: RS/ @
¥/ BBV R
Submission core M2 — —KIRAL: W/
B VEE [ IRRLEE
17/4
JudgeTask core M6a = 1R T AL
W+
complete/await
Solution judge M2->M3 — g
7%:solve (input)->output
Judge/AbstractJudged8tandardJudge /IddgMa Judge —/= Java RS (3%
A + 8k + F2)
JudgeFactory judge M4 - Class.forName
REEFHAF
MachineJudge judge Mba = ProcessBuilder
VASMNEE C++ #I&
Hl
JudgeException/TimabéptibException M3 — BENFE
ConfigFile io M4 - % config.txt ->
ProblemMeta
SingleFileProblemioader M4 - B[R ¥ in-
put/output/config
ProblemLoader io Mba = PARFEZ AR
->
List<TestCase>
ProblemRepositoryio Mba = HashMap<Integer,Problem>

&R
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% /#0 a EIPAN LA° —ANEIRR
SubmissionStore io Mba — &5 (M5b
f5H DAO Eift)
Db/ProblemDao/SubmiissionDao M5b — JDBC &/t
B/REIE (F5)
ProblemService  service Mb5b — DB ¥ + FS
MR AR
0jFrame/0jControl bem Mbc — Swing XHTiH
(MVC)
JudgeQueue/JudgeWgnitge.queue M6a = ZBUBHZERASY + FF

RHBTELAR

5. MOBIRIETIEY) (REEUE, REETRILRIN)

// o0j.core.Status ——4TH"E—HAE XL

enum Status { AC, WA, TLE, MLE, RE, CE, PE }

/) EFEEE: B—1K Java WHA (M3/M4) A FF AC/WA/RE(PE 7 FormatChecker 7<) ;

/7 % =R C++ H AN, (M5a) ;= AC/WA/TLE/MLE/RE/CE, ¥ ¥4 ERR @ MachineJudge
o BRATA RE.

// o0j.core.TestCase

class TestCase {
private final String input, expected;
TestCase(String input, String expected)
String getInput(); String getExpected();

// 0j.core.ProblemMeta —— L¥IEHEL. ML K E config.tzt,M5b Kk @ MySQL,Problem 7%
class ProblemMeta {
private final String title;

=1

>
pait

fRE %, fm

st

private final String judgeClass; /7 H A
< "o0j.judge.StandardJudge"

private final long timeLimitMs;
ProblemMeta(String title, String judgeClass, long timeLimitMs)
String getTitle(); String getJudgeClass(); long getTimeLimitMs();

// 0j.core.Problem id + THE + WK E (M4 JF TestCasel];M5a # Ch1bs EHA

« List<TestCase>)

11
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class Problem {
private final int id;
private final ProblemMeta meta;
private final List<TestCase> cases; // M4 BB TestCasel]
Problem(int id, ProblemMeta meta, List<TestCase> cases)
int getId(); String getTitle(); String getJudgeClass(); long getTimeLimitMs();

List<TestCase> getCases();

// oj.core.JudgeResult
class JudgeResult {
private final Status status;
private final int passed, total;
private final String detail;
private final long elapsedMs;
JudgeResult (Status status, int passed, int total, String detail, long elapsedMs)
Status getStatus(); int getPassed(); int getTotal(); String getDetail(); long
o getElapsedMs() ;
boolean isAccepted();
@0verride String toString() ; // "AC 3/3 (12ms)"
} // implements Serializable

B lang + srcPath (B ¥ BN/ NEEE)

class Submission { // implements Serializable

// 0j.core.Submission

private static int counter = O;

private final int id; // counter H3¥

private final int problemId;

private final String userName;

private final String lang; // "cpp" | "python"

private final String srcPath; /7 BF IR AR R B2
private JudgeResult result;

Submission(int problemId, String userName, String lang, String srcPath)
int getId(); int getProblemId(); String getUserName(); String getLang(); String
o~ getSrcPath();

JudgeResult getResult(); void setResult(JudgeResult r);

static int count();

// 07.judge.Solution (% — K ,M3 ®EH)/ Judge (M3)
interface Solution { String solve(String input); }

interface Judge { JudgeResult judge(Problem problem, Solution solution); }

12
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// o0j.judge.MachineJudge (% =K ,M5a)
class MachineJudge {
MachineJudge (String judgeBinary)
JudgeResult judge(String problemDir, String srcFile, String lang, long timeMs, int
< memMb)
}

6. &% / RIELAE

o B%/NE oj.xxx; KL KIlg; ik/TE/NElE; EELKE,
o Ygit 4 =H%; XA K&R(EFESFEIT). 84 public Z/AEXE—4A) Javadoc,

o —ANXH— public Z:main RKfE Main,

7. XH4ER (FR3))

SO X i BFRg Lge
00-7 B %%t .md EE LA — —
01-Ch1-34 5 ®1E MO —
HelloWorld.md

02-Ch2-3- ¥ B | 1 %23E M1 —
# .md

03-Ch4-%t £ # #% .md i M2 —
04-Chb-7T-HA#B 5%  H5T7TE M3 —
% . md

05-M4-% — R #| & E8E+HI0E (axx M4 -
. .md %)

06-Mba-% = X H| & E15= +%10= (I Mba =
Hl,.md Wek) + C++

O7-M5b-#(4F FEfir . .md % 11 = M5b —
08-M5c-Swing % F ®9=E Mbc —
3% .md

09-M6a-% 4B E.md B 12 E (KE) Mé6a =

FIBYL (ER4wEia1T C++/Python $25Y) EMILAK, RIBEEE judge/ (R #F judge.cpp). H—H
Java ¥ (Judge/Solution) £ M3/M4 BF# OOP; =4 (Mba #2) ELF|HE MachineJudge
¥ judge/. & 13 Z=M4E (Socket/JudgeServer/JudgeClient) EMiks, RHEIMAE(ETET,

13



01 -5 1 Z¥E5 HelloWorld (27258 MO)

01 % 1 =5 HelloWorld (24252 MO)

ERAMAXE  EAERSE: GHFET. FI,
javac/java/javap, TTHHFS .

RS (RHHER)

.class(/PE%EE), AZR) "E—H LF, |, T

B5: dkiF JDK, HfR” WE-> GiF-> 1577, BHE—MEF. 2ERE-IX. —1IAE

BZR

hbE

Java Hifs /45 /James Gosling 7 fi#BP], R33

JDK &R SHEZE
WE-> giF-> 1BT=4%
javap R¥miF

HF
HF (k)
HF (B—RFHEIT)

fmFERA% Allman/K&R, ER TH, FMBE%E—A K&R

ZERAR
X Main. java(BUAE, £ANE)

% Main

+-- public static void main(String[] args)

Tk B4% IR KpgZig
A0 public static void FTENRLE (=2 —47

main(String[] args)

System.out.println("Mini-0J
judge ready");

I MR AR, ERAERRD, £TEBTAE.

HFLE

# 1. % JDK(Zi%—)
sudo apt install openjdk-21-jdk

java -version && javac -version

#2. BEX. ERE

mkdir -p ~/mini-oj && cd ~/mini-oj

14
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nvim Main.java # 5 LW Main %

# 3. YgiF -> BAT
javac Main.java # Ak Main.class

java Main # i Mini-0J judge ready

#4. REREFHD (EM .class)

javap -c¢ Main

RWARHE

0 java -version 1IE#,echo $JAVA_HOME H1& (20ACT ).

O &I%3TEN Mini-0J judge ready.

O sEABCMER/E Main. java —javac—> Main.class —java(JVM)—> i&1T.

O javap -c Main A8E%) main FiAMFTTHS (AL getstatic/invokevirtual BIW[, Ask£tE),

A )

—MEREBEITH Main. java, TS REMASEE.

02 % 2-3 EHJMAIAE (BFREH M1)

MR & BB AR RMAES . EH. ++i. AR, ASIERER, TERSHS.

BAR: AR, RAEARER Wl B, #3%, B A+B R¥Ess, Bl AC/WA, £RMRALITERAIL
4 Main. java, F static Ak + LA,

AR (KETER)

ZR 4b38

FRORRE/ R BARIRAT . 2R FF (int/double/String/3FsEH)
Scanner #i\ / println #it #HF

¥l 75EH /4y /length /¥4 tk /& 5 HF (AHIFEA)

BHAR/ KR/ 28/ MEEET HF

RHEES . instanceof T f#BRNAT, ANSCEL

if / if-else / switch HF

for / while / do-while, break/continue HF




02 -85 2-3 THRFFAE (BFAE M1)

X Main. java(BUAE, 4 static FiK)

BEERNE

% Main

+-- main

+-- solve

+-- judgeAplusB
+-- grade

+-- isPrime

+-- comparelnt

FIEER (B)

PN T RK B = 18 AT H AL

AL E AR PR atb

AL B R B, %t AC/WA JFEAT H

M 2:switch KK %% % (% switch)
M3 4G 3 H & HK (% for/while/break)
RS E2EE LR E

FiE 4 AR KppZiE

pN=| public static void =18 JiFA judgeAplusB()
main(Stringl] a) %, TENSY PR

fEik 1 static int RS A+B figik return a + b;
solve(int a, int b)

FIE 1 static void WERBI-> BFHH-> 5 WTHEE
judgeAplusB() It

pbxsf static boolean FT—4H B A8 return expected ==
comparelInt (int actual;
expected, int
actual)

ik 2 static char N> 4 (% switch)  switch(score/10){case
grade(int score) 10,9->'A'; ...}

fifik 3 static boolean FIRE (SR1EHF) for(i=2;i*i<=n;i++)

isPrime(int n)

if (n%i==0) return

false;

B2/ 3 RAFEEE—AMER judgeXxx() {A#8 judgeAplusB, A switch / FEFREBF_LBNE], 5= 2#

(4]

judgeAplusB Bk (#%l, WEHEH + BHF + HX%)

// R EAT Aa,
int[][] inputs
int[] expected

BERIMARE.

b}; ¥l Z : Xt L a+b
{ {1,2}, {10,20}, {0,0} };

{ 3, 30,

16
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02 45 2-3 SRMPIME (BFR M1)

int passed = 0;

for (int i = 0; i < inputs.length; i++) { // ¥ %4 length + for #& i
int actual = solve(inputs[i] [0], inputs[i][1]);
if (compareInt(expected[i], actual)) { VAT 3
passed++;
} else {

System.out.println("case#" + i + " H|% " + expected[i] + " L Fr " + actual);
// T continue / break,{k4a W #F X |

}
}
String status = (passed == inputs.length) ? "AC" : "WA"; // Z 0 + *AZEH
System.out.println("A+B: " + status + " " + passed + "/" + inputs.length);

I MRS —ASEIENEE, MBI AC 25 WA FHTHABIT —X2” HIE” MNiZ.

HF LR

cd ~/mini-oj

nvim Main.java # LA EFEAS
javac Main.java && java Main

# M2 H W

# A+B: AC 3/3

# Grade(85): B

#  isPrime(7): true

RoWARHE

O =& m#keers, A+B #TED AC 3/3,

O #B¥LH expected it -> WA WA 2/3 BITH KM case 1T.

O REBEMSAET: HAWHA, if /=5, switch, for(sk while),

O 8EIE" At AIAERRDIREY REIZ B8 AF—ESIN” /X% IBRE.

rEHY -> T—F
—ABX, MRS, R B8, Al AREZHENIEANEE, M—ERER—Hir. % 3 & (M2)

RSB ENE %A Problem/TestCase/JudgeResult,

03 % 4 SxfgEE (BfREm M2)

17



03 4 4 SxtgE (B M2)

ZHMKRE (mREXBD) BRERSE: TN (Eﬁ/ﬂﬁ/get set/£%). [B—F] Bl A%
REAIE OJ | TestCase/Problem/JudgeResult ERmAEIEIEL (FE& + MiE +get/set), BE new &
FTEN; (5= 4] Ilj[ﬁ!?. ProblemMeta + static it%¥ + B /jar,

EIAF: 8 M1 SOEMMEA /38, SR o] . core ML, HITBIEKH— SimpleJudge(FFFHEN, 5%
RAMEZE), 44, jar, javadoc,

AR (KHXTHR)

R 4h3E

K/ RRAEE/FiL/MERE/this  BHF (BRHF)

% (private + getter) #HF

SBIR R vs KRR (static) z:j]% (Submission.counter)
FIEEH. TESH F (MEEH + TestCase...)
NSE el F (Problenm.cases)

4, package / import / fiRIALFR F (3Tt oj.core)

AJ3=1T jar, javadoc ﬁj]%

BEAZRSA R, var FHAE THREOW, 7AENE

BERE (A=H 6 1)
oj.core: Status(enum) TestCase Problem JudgeResult Submission

0j.judge: Solution(A F & #H &k ALK %) SimpleJudge
Status(enum) — oj/core/Status. java

package oj.core;
public enum Status { AC, WA, TLE, MLE, RE, CE, PE } // BB ENN 00 §5;MLE/CE + % & #|
o AN (% 11 F) F4,Java HHAEA T E

TestCase — oj/core/TestCase. java

package oj.core;

public class TestCase {
private final String input;
private final String expected;

public TestCase(String input, String expected) {

18



03 35 4 By (2aEE M2)

this.input = input; // this ROos5Hs 75
this.expected = expected;

}

public String getInput() { return input; }

public String getExpected() { return expected; }

Problem — oj/core/Problem. java(Xt&¥4E + MWEER + TESH)

package oj.core;
public class Problem {
private final int id;
private final String title;
private final TestCase[] cases; sy & &
private final long timeLimitMs;
// MEEHO: BAHR 1000ms; T A% ¥ TestCase... XJfigh& TestCasel]
public Problem(int id, String title, TestCase... cases) {
this(id, title, 1000, cases); // this(...) B E— & F &
}
/S EEHD: AR
public Problem(int id, String title, long timeLimitMs, TestCase... cases) {
this.id = id; this.title = title;

this.timelLimitMs = timeLimitMs; this.cases = cases;

+
public int getId() { return id; }
public String getTitle() { return title; }

public TestCase[] getCases() { return cases; }

public long getTimeLimitMs() { return timeLimitMs; }

TestCase[]).

JudgeResult — oj/core/JudgeResult. java

package oj.core;
public class JudgeResult {
private final Status status;

private final int passed, total;

19
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03 35 4 By (2aEE M2)

private final String detail;

private final long elapsedMs;

public JudgeResult(Status status, int passed, int total, String detail, long

< elapsedMs) {
this.status=status; this.passed=passed; this.total=total;
this.detail=detail; this.elapsedMs=elapsedMs;

}

public Status getStatus() return status; 7}

public int getTotal()

{

public int getPassed() { return passed; }
{ return total; }
{

public String getDetail() return detail; }

public long getElapsedMs() { return elapsedMs; }

public boolean isAccepted(){ return status == Status.AC; }
@0verride public String toString() {

return status + " " + passed + "/" + total + " (" + elapsedMs + '"ms)";

Submission — oj/core/Submission. java(ZAE static)

package oj.core;
public class Submission {
private static int counter = 0; /S REE: TARREE
private final int id;
private final int problemId;
private final String userName;
private JudgeResult result; /7 H 7 EE
public Submission(int problemId, String userName) {
this.id = ++counter; // B¥EEE— did
this.problemId = problemId;

this.userName = userName;

}
public int getId() { return id; }
public int getProblemId() { return problemId; }

public String getUserName() { return userName; }

public JudgeResult getResult(){ return result; }

public void setResult(JudgeResult r){ this.result = r; }
public static int count() { return counter; } // XFh&E

20



03 35 4 By (2aEE M2)

I time FE (LocalDateTime) % 5 Z (M4) B, BHRAZE3| ABHXK.

Solution (%% = A{k%) — oj/judge/AplusB. java

package oj.judge;
import java.util.Scanner;
public class AplusB { // % 6 EL &k Solution B H
public String solve(String input) {
Scanner sc = new Scanner (input) ;

return String.valueOf (sc.nextInt() + sc.nextInt());

SimpleJudge — o0j/judge/SimpleJudge. java(E&ZE#l)

package oj.judge;
import oj.core.*;
public class SimpleJudge {
/) FEERTH: MR/ AR 4
public JudgeResult judge(Problem p, AplusB solution) {
return judge(p, solution, "anonymous");
}
public JudgeResult judge(Problem p, AplusB solution, String user) {
TestCase[] cases = p.getCases();
int passed = 0;
String detail = "";

long start = System.currentTimeMillis() ;

for (int i = 0; i < cases.length; i++) {

String actual solution.solve(cases[i] .getInput()).trim();

String expected = cases[i].getExpected().trim();

if (actual.equals(expected)) {

passed++;
} else if (detail.isEmpty()) {
detail = "case#" + i + " Hi¥ [" + expected + "] Z£[fF [" + actual + "]";

}
long elapsed = System.currentTimeMillis() - start;
Status st = (passed == cases.length) 7 Status.AC : Status.WA;

return new JudgeResult(st, passed, cases.length, detail, elapsed);

21



03 35 4 By (2aEE M2)

Main(j&’R) — oj/Main. java

package oj;
import oj.core.*;
import oj.judge.*;
public class Main {
public static void main(String[] args) {
Problem p = new Problem(1l, "A+B",
new TestCase("1 2", "3"),
new TestCase("10 20", "30"));
JudgeResult r = new SimpleJudge().judge(p, new AplusB(), "alice");
System.out.println(p.getTitle() + " -> " + r); // JAZ| toString

System.out.println(" %42 x % : " + Submission.count());

HFLR (Y% /jar/javadoc)
Bx:src/oj/.... B4 Makefile:
build:
javac -d build $(shell find src -name '*.java')

run: build

java -cp build oj.Main

jar: build

jar cfe mini-oj.jar oj.Main -C build .
doc:

javadoc -d doc -sourcepath src -subpackages oj
make run # HET

make jar && java -jar mini-oj.jar

make doc # 4 gk API X #4%| doc/

FFIM: WL E (javac / java HE)

I 58 IR src/oj/ . . ., Ywi¥EE build/, £%% javac/java, ~f make,

22



03 45 4 St (B M2)

£ OJ WHURS i & IEA

o
src/oj/core/TestCase. java

package oj.core;
public class TestCase {
private String input, expected;
public TestCase(String input, String expected) { this.input = input; this.expected
~ = expected; 1}
public String getInput() { return input; }
public String getExpected() { return expected; }

iR —AK = WA + WEGE. BmENN” LiEX” 5% RETE + MERE + getter,

src/oj/core/Problem. java

package oj.core;
public class Problem {
private int id; private String title; private TestCasel[] cases;

public Problem(int id, String title, TestCase[] cases) { this.id = id; this.title

< = title; this.cases = cases; }
public int getId() { return id; }
public String getTitle() { return title; }

public TestCase[] getCases() { return cases; } // &4 #4

R BB = WS + il + —AEKR (W)

src/oj/core/JudgeResult. java

package oj.core;

public class JudgeResult {
private String status; private int passed, total;
public JudgeResult(String status, int passed, int total) { this.status = status;
< this.passed = passed; this.total = total; }

@0verride public String toString() { return status + " " + passed + "/" + total; }

src/oj/Demo. java

package oj;
import oj.core.*;

public class Demo {

23



03 45 4 ExHEMH (BRE M2)

public static void main(String[] args) {
Problem p = new Problem(1l, "A+B", new TestCase[]{ new TestCase("1 2","3"), new
- TestCase("10 20","30") });
System.out.println(p.getTitle() + " 4 " + p.getCases().length + " ZIJA%|");
System.out.println(new JudgeResult("AC", 2, 2));

YRFIEAT:

javac -d build src/oj/core/TestCase.java src/oj/core/Problem.java
< src/oj/core/JudgeResult.java src/oj/Demo.java

java —cp build oj.Demo

# A+B H 2 HRH

# AC 2/2

B FHB RN

j& Status & enum, JudgeResult %h detail/elapsedMs, i ProblemMeta(#ril/Ff2E4% /BIIR) ik
Problem = id + ProblemMeta + Ji|i& f. Submission Ml static ¥ (REBR L3 [Hr-miem] ). Bm

B— & SgmE:

javac -d build $(find src -name '*.java')

java —cp build oj.Main

Fo s AR HE
O M1 f3ISHB AL T RXT 5 & make run ¥t A+B -> AC 2/2 (...),
O %7 :privatetgetter MEEF. this, static i MREKA. TestCase. .. AJZSH B5 import.
U java -jar mini-oj.jar gEf8;doc/index.html BEFTH.
O gedig” m—EH&” WERF new Problem(...), bk M1 3¥AT4Z7T.
KEFH) -> T—F

SimpleJudge R4” #tfitbxt”, BEIA—NKE., %F 5-7 F (M3) A /MRLE/LER, ILEEMR Judge
#¥0O + AbstractJudge + ZFFIEES, FHAFE LEA A EIEFHR.

04 % 5-7 T|HIWS: #O /MK /2E5/5% (B M3)
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04 2 5-7 SHITME: O /9K /25/ 5% (AR M3)

ZRMKRE (mREXEZD) A%ns%: ML/ Mk /ES/285/%%. (58] B A%
REFXE—MERAE (B—EHE AC/WA)+ try-catch RFH;[F=4] EENHA Judge #MO /
AbstractJudge 1R + Z& + BEXNFRE.

AEEEBXNRNERIK. FIBE M2 3K SimpleJudge EME—ETY BHFIHE: Judge O ->
AbstractJudge %3 (#4R)-> StandardJudge F (& + BE); FAAE LT AIER AL
B ELE: KL FIBEST XS, DUSIETHIZR MBS, RSceAn (FFFER).

AR (ARXIR)—— A EEERE

Fdl ZR g

#0O (Cho6) interface/SH/#AEE/ K% 315 (Solution, Judge)
A +Lambda/#O$%/#OZE

gk (Chb) T2 extends/FiXEEF HF (AbstractJudge-> F)
@0verride/super/final/ k3
LY 25

#% (Chb) abstract Z57k/EafE /FF  HF (BIRAX)
PR

PERZE (ChT) WERZE/EA 2/ Lambda REBES T (HWRAZERA)
ES

%% (Ch7) try-catch/BRENFHELE/ME #HF (RE &% +

JudgeException)
R E S (Chb) THERDE], RZIEHIE

%—45: 48 Solution ZFAIEMN (Ch6)
0j/judge/Solution. java

package oj.judge;
public interface Solution { // BHERER (R—AMZF%E)-> TR Lambda
String solve(String input);

JRKM AplusB BaksRElFEO:

package oj.judge;
import java.util.Scanner;

public class AplusB implements Solution {




04 55 5-7 BB 0O /4K /27555 (BRR M3)

@0verride public String solve(String input) {
Scanner sc = new Scanner (input) ;

return String.valueOf (sc.nextInt() + sc.nextInt());

#O = RPEEARNFAL: BA@ETIERAR Lambda 5, Rk

Solution s = input -> { // Lambda LI, Solution
Scanner sc = new Scanner (input) ;

return String.valueOf(sc.nextInt() + sc.nextInt());

};

% _#:Judge M + AbstractJudge #i%3 (Ch5+Ch6 &1k)

#0O oj/judge/Judge. java

package oj.judge;
import oj.core.*;
public interface Judge {
JudgeResult judge(Problem problem, Solution solution);

%I (#IRA7%)oj/judge/AbstractJudge. java =y AN
package oj.judge;
import oj.core.*;
public abstract class AbstractJudge implements Judge {
// final: BREBEE, FTEAHRU; TERRELH compare GFHEM & " W ")
@0verride
public final JudgeResult judge(Problem p, Solution s) {
TestCase[] cases = p.getCases();
int passed = 0;
String detail = "";
long start = System.currentTimeMillis();
try {
for (int i = 0; i < cases.length; i++) {
String actual = s.solve(cases[il.getInput()); // F P, THMFH
if (compare(cases[i].getExpected(), actual)) { // HETELIH (&)

passed++;
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04 55 5-7 BB 0O /4K /27555 (BRR M3)

} else if (detail.isEmpty()) {

detail = "case#" + i + " MZ [" + cases[i].getExpected().trim()
+ "] %LFr [ + (actual == null ? "null" : actual.trim()) +
S
}
}
} catch (RuntimeException e) { /) WREBATHAE > RE

long t = System.currentTimeMillis() - start;
return new JudgeResult(Status.RE, passed, cases.length,

" EATRE: " + e.getMessage(), t);

}
long elapsed = System.currentTimeMillis() - start;
assert passed <= cases.length : "passed fu#it total"; /S WE: ARATE

Status st = (passed == cases.length) 7 Status.AC : Status.WA;

return new JudgeResult(st, passed, cases.length, detail, elapsed);

/BT E BARK—ARmE T HATR > XRETY ER

protected abstract boolean compare(String expected, String actual);

X—Ml%RTF7E compare BEERITN” iEHK": 83 = 5EMFFEES compare, HIRTE—ITAS.

T KBFES oj/judge/StandardJudge. java(hk + EE + super)

package oj.judge;
public class StandardJudge extends AbstractJudge {
@0verride
protected boolean compare(String expected, String actual) {

if (actual == null) return false;

return expected.trim().equals(actual.trim()); /) FHREBRERH L

super WHEIAX (TEER): FEMESR super(...) WREME; AERXXTBAME, HMNK, BEIH
FRRIF KA.

27



04 25 5-7 SHIBME: B0 /WK 25/ 5% (RFEE M3)

B %35 + FHER (Chs)

Judge judge;

if (useFloat) judge = new SpecialJudge(); /)% 8 E (M) LIW W EHEE

else judge = new StandardJudge(); // b# A : REA G| FHH TR L
JudgeResult r = judge.judge(problem, solution); // EATHZ A B ERTFEH compare

FFARR: KRBEXFF" RTERITITF” ML, R#E XxxJudge extends AbstractJudge, Main/iff
RAARBTEENAY.

SEM: NERZ / E£2 / Lambda(Ch7)
FBEER— MRS mE. —FERERELRAR:
/1) wA WAk

class IgnoreCaseComparator implements OutputComparator {
public boolean same(String a, String b) { return
< a.trim() .equalsIgnoreCase(b.trim()); }
}
/7 2) EAk GRHsEI)
OutputComparator c2 = new OutputComparator() {
public boolean same(String a, String b) { return a.trim().equals(b.trim()); }
};
// 3) Lambda REEHX (BHKX#&E P A7)
OutputComparator c3 = (a, b) -> a.trim().equals(b.trim());

He:

package oj.judge;
public interface OutputComparator { /S BEAER

boolean same(String a, String b);

K& BELZ -> Lambda 2RI—#FEMNEE. OutputComparator /&7 A[EHEE”, #%OF B compare
BPR], RegskeA k.

£ BENSFE (ChT)
oj/exception/JudgeException. java

package oj.exception;

public class JudgeException extends Exception { /) ZRE AR RN FEREE

28



04 25 5-7 SHIBME: B0 /WK 25/ 5% (RFEE M3)

public JudgeException(String message) { super(message); }

oj/exception/TimeLimitException. java

package oj.exception;
public class TimeLimitException extends JudgeException { // 4k¥A g E X F#H

public TimeLimitException(String message) { super(message); 1}

FERENBPANFEL (K" EASEENFE. EAUMESFHE”). TineLimitException MEIEARAIES
12 & (M6a) RZRMIRNIEHIK; A% RE A% RuntimeException BT,

%4 B Main JER

package oj;
import oj.core.x*;
import oj.judge.*;
public class Main {
public static void main(Stringl] args) {
Problem p = new Problem(1, "A+B",
new TestCase("1 2", "3"), new TestCase("10 20", "30"));

Judge judge = new StandardJudge(); /S ES: REDRAER
Solution good = new AplusBQ);

System.out.println(" [F%: " + judge.judge(p, good)); /7 AC 2/2

Solution bad = input -> { throw new RuntimeException("boom"); }; // Lambda i —
o AN R

System.out.println(" FH#i: " + judge.judge(p, bad)); // RE

FOMTS %0 —ea:java -ea -cp build oj.Main,

HFL: WLHE (javac / java Tig)

I #E—% M2 4 core % (Problem/TestCase/JudgeResult).
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04 55 5-7 BB 0O /4K /27555 (BRR M3)

-

src/oj/judge/Solution. java(K¥=3%O, %~ Cho)

—AMEBFIEE, FE AC/WA, 3/ try-catch 7%

package oj.judge;
public interface Solution { String solve(String input); } // @ A—4A%KE > FAHE

src/oj/judge/SimpleJudge. java

package oj.judge;
import oj.core.*;
public class SimpleJudge {
public JudgeResult judge(Problem p, Solution s) {
TestCase[] cs = p.getCases();
int passed = 0;
try {
for (TestCase c : cs)
if (s.solve(c.getInput()).trim().equals(c.getExpected().trim()))
< passed++;
} catch (RuntimeException e) {
return new JudgeResult("RE", passed, cs.length); // AP %R —-> RE
}

return new JudgeResult(passed == cs.length 7 "AC" : "WA", passed, cs.length);

BHiR: ARG, trim() .equals() bbb, try-catch BaEREMR RE— 2R R /miEHHNE LEIX.

src/oj/Demo3. java

package oj;
import oj.core.*;
import oj.judge.*;
public class Demo3 {
public static void main(String[] args) {
Problem p = new Problem(1l, "A+B", new TestCase[]{ new TestCase("1 2","3"), new
& TestCase("10 20","30") });
Solution good = in -> { String[] t = in.split("\\s+"); return "" +
o (Integer.parselnt(t[0]) + Integer.parselnt(t[1])); };

Solution bad = in -> { throw new RuntimeException("boom"); }; // Lambda L3,
o #H

System.out.println(new SimpleJudge().judge(p, good)); // AC 2/2

System.out.println(new SimpleJudge().judge(p, bad)); // RE 0/2
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04 2 5-7 SHITME: O /9K /25/ 5% (AR M3)

PFIEAT

javac -d build src/oj/core/*.java src/oj/judge/Solution.java
< src/oj/judge/SimpleJudge. java src/oj/Demo3. java

java -cp build oj.Demo3

# AC 2/2

# RE 0/2

B8 W B0 + B 4 28 + BELSE

& SimpleJudge EFMAL Judge #M + AbstractJudge(#ir7i%,final judge + 3H%K compare)+
StandardJudge/SpecialJudge ¥, il oj.exception.JudgeException(fAaN XX [Fi=#iEM] ). £
SHEMA + FRERER; BEEM -ea:

javac -d build $(find src -name '*.java')

java -ea -cp build oj.Main

RWSTARHE

O Judge/Solution £#M;AbstractJudge B ALINT Judge;StandardJudge 4 AbstractJudge
3f @0verride compare,

FREOXTERRFENR, BEZT (judge. judge (.. .) WEIFITEE).

SHRMAEEEY RE MARILEFiE.

Z/FERT” B2 -> Lambda” BRENSIEZ—.

EXLTHEENSFE JudgeException/TimeLimitException(extends), FBERFEIMME KR,
REVHBTTIMRN: FG—Fh AR, SRR T 2. I%3) AbstractJudge 1 Main,

Oo0oo0oao

EEY -> T—F
HIBRAEZRAREY, {BRAE” K516 /1F R bk, 55 8 & (M4) A String/IEN/ R 535 SpecialJudge. fifilgzt%
% (PE), H#ARSHRELNTMEAAR, LLFNEAR "THER7.

05 M4 E_RFEH, (Ch8 &£ /K5 + Chl0 #3¢)
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05 -M4 HE_RFIE4, (Ch8 F#re /KRt + Chl0 #3ce)

R E (Ch8 String)- & & /s8¢ RIFE H¥i% R 5% String ==/equals, StringBuffer, Ran-
dom/Math, [%—%] EBae) F trim/equals/split+StringBuilder fif OJ it bbx- S53IHHHRE;[55
—#] EEl config.txt + Class.forName R§TT/ . BANHHEE,

SIS, (EHE RIS , SFE—EEHEY Java RIEEFmE. BRMERE  Z—HE
BN, BERERWAFIERES. RPN R —BCERE) , RS,

(e ]
M1-M3 gHABRBEIT :

/) BB R ——2 % magic number FnE FLH K4
Problem p = new Problem(1l, "A+B", new TestCase[]{
new TestCase("1 2", "3"),
new TestCase("10 20", "30")
)¢
Judge judge = new StandardJudge(); // ¥ % 2 kR, EHHF
JudgeResult r = judge.judge(p, new MySolution());

=ANEFRERRE

1. BB THIEERD : AR, BRG], FIBSELLHAE main B, I—ESME—L KL,
2. ¥IWMBEI : new StandardJudge() 3% new SpecialJudge () FEFMBEREE , TLiEREB VK,
3. M RTAER : TestCase MFRERMBEF] , T2TAER | LITIABLLEP.

M4 fZR : IETEIESH config. txt , EMHXAE# input.txt/output.txt , F Class.forName K51
FIBEE——REEARE) , MBERBR,

[SINRAEFIRR]
Ch8 FRrepsbi
String.split Y]4 key=value

config.txt G174 title=A+B Problenm, itk 5 :

String[] parts = line.split("=", 2); /7 RE 2 4, ik value B4 "=
parts[0] .trim();

String key
String value = parts[1].trim();
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05 -M4 HE_RFIE4, (Ch8 F#re /KRt + Chl0 #3ce)

split("=", 2) BEANR/NTHANENNA : = EFEENMRAT , 2 £ limit 2H—RUNE—1%S , value Ff
D RERHNRE,
Math.abs FmAZ (SpecialJudge #lnEi8)

FERAPLSISIF QB A | ARHEMRIE

double expected = Double.parseDouble(exp.trim());

double actual = Double.parseDouble(out.trim()) ;

boolean ok = Math.abs(expected - actual) < le-6;

Math.abs RELESIE , 1e-6 BREATIUAFEHE — P4 Ch8 FIRREE! M,

Ch8 [ 51 %At

Class.forName (String name) 7EE{THIR£RE LTI MBS ; . getDeclaredConstructor() .newInstance()
TeMEdH—XE Java RETHITR/NRE :

Class<?> clazz = Class.forName("oj.judge.StandardJudge");

Judge judge = (Judge) clazz.getDeclaredConstructor().newInstance();

AHERN inport , FREEIAL — FIHHLR NEETHHEHIHALR.

Ch10 EEEAt

File dir = new File("problems/1/");
File cfg = new File(dir, "config.txt"); // #®B#, F& L *

BufferedReader br = new BufferedReader(new FileReader(cfg));
String line;
while ((line = br.readLine()) != null) {
/] EAT R
}

br.close();

File £i&12#h% , BufferedReader #HE A ZEITIZ—Chl0 BN APl A0, readLine() IR[H
null Fr EOF , XR¥IFERFICHEMD RS |, AL IEIFRA.
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05 -M4 SEZ{#EAH, (Ch8 F&rs /R4 + Chl0 #3f)

AW/ rER HE IR FIRSZRE AR M IR

F—R B 5k B4RE0 new new StandardJudge() B3  new TestCase(...)
(M1-M3) Problem(...) F3T

ETHR AE config.txt T Class.forName K&TE&EFIHES input.txt/output.txt
(M4, X i SCAIEER

=)

F=R = %4 N.in/N.out  VHS5MEF C++ FIEAL 1S XHRZEABRR

(Mba) pats

BRIBOTIHRE “TRERH”

problems/1/

+-- config.txt <-
+-- input.txt <-
+-— output.txt <-

HEE :

title / judgeClass / timeLimitMs

LR N
B2

SingleFileProblemLoader EX=/"XfF , A3 Problem X% ; JudgeFactory Al config.txt B

judgeClass FERSIEHITY Judge

FERMBZAR H/NTRAAR,

M B,
FB=R&E” AXHRA” ¥ RA” Z0HZA” , FHE JVM NHE S SN — 2

{BIBE Mba % ,

CET =t 4eHa]

R [HEOEY

%/ #%0 = IATT

ProblemMeta 0j.core RUJEENK , FEAB THE

ConfigFile 0j.io ST RE, fiRfT
config.txt ->
ProblemMeta

SingleFileProblemLoader oj.io BETRYE  BRE=XH ->
Problem

JudgeFactory 0j.judge #1L] , Class.forName
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%/ %0 fa AR

Problem (EH) 0j.core I meta FER,
judgeClass #A
ProblemMeta

PAFER (R&sh) : TestCase, JudgeResult, Status. Judge. AbstractJudge. StandardJudge.

SpecialJudge, Solution,

0j.core.ProblemMeta
THEEN R, FH£L final , RA getter , KA,

package oj.core;

public final class ProblemMeta {
private final String title;

private final long timeLimitMs;

this.title = title;
this.judgeClass = judgeClass;

this.timeLimitMs = timeLimitMs;

public String getTitle() { return title; }

public String getJudgeClass() { return judgeClass; 7
public long getTimeLimitMs() { return timeLimitMs; }

private final String judgeClass; // HA#H&2RE4, W "oj.judge.Standardjudge"

public ProblemMeta(String title, String judgeClass, long timeLimitMs) {

oj.core.Problem (M4 fE#)

AAPL M1-M3 R4S , Bt meta FE , getTitle() /getJudgeClass () /getTimeLimitMs () ZHE4A meta, il

HE{E TestCase[] (Mba A T#%| List<TestCase>),

package oj.core;

public class Problem {



05 -M4 SEZR¥EMN, (Ch8 FFH /R4 + Chl0 H304)

private final int id;
private final ProblemMeta meta;

private final TestCase[] cases;

public Problem(int id, ProblemMeta meta, TestCase[] cases) {
this.id = id;
this.meta = meta;

this.cases = cases;

public int getId() { return id; }
public ProblemMeta getMeta() { return meta; }

// BEERE, LRAAFTEFLEE meta

public String getTitle() { return meta.getTitle(); }

public String getJudgeClass() { return meta.getJudgeClass(); }
public long getTimeLimitMs() { return meta.getTimeLimitMs(); }

public TestCase[] getCases() { return cases; }

oj.io.ConfigFile

fi##T config.txt , &[0 ProblemMeta,
config.txt BALAE (AFARR , # FLAFRIT) :
title=A+B Problem

judge=o0j.judge.StandardJudge
timeLimitMs=1000

package oj.io;

import oj.core.ProblemMeta;

import java.io.*;
public class ConfigFile {

k%
* ffEHr dir T #] config.txt, # [ ProblemMeta.
* RIPFIH key HEMHkI, FHFH.
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*/
public static ProblemMeta read(File dir) throws IOException {
File cfg = new File(dir, "config.txt");
String title = "";
String judgeClass = "oj.judge.StandardJudge"; // HilfE
long timeLimitMs = 1000L;

BufferedReader br = new BufferedReader (new FileReader(cfg));
String line;
while ((line = br.readLine()) != null) {
line = line.trim();
if (line.isEmpty() || line.startsWith("#")) {
continue; // BRI EATFEE
}
String[] parts = line.split("=", 2);
if (parts.length < 2) {
continue; // #ALA%, fhit
}
String key

parts[0] . trim();
String value = parts[1].trim();
switch (key) {

case "title":
title = value;
break;

case "judge":
judgeClass = value;
break;

case "timeLimitMs":

timeLimitMs = Long.parselong(value) ;

break;
default:
// kb key A%, FERKY R
break;
}
}
br.close();

return new ProblemMeta(title, judgeClass, timeLimitMs);

HFEA split("=", 2) f limit BWEHLE value BE = #REY) ; switch ERIFHE (Java 7+) bk if-else
if BESY R,
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o0j.io.SingleFileProblemlLoader

RE=/XH , 4% Problem, BN A , TestCase[] KEWBAA 1,

package oj.io;

import oj.core.*;
import java.io.*;

import java.nio.file.*;

public class SingleFileProblemLoader {

Jk*
* i dir T # config.txt / input.txt / output.txt,
* 3% [ & ¥ AN K # Problem,
*/
public static Problem load(int id, File dir) throws IOException {
ProblemMeta meta = ConfigFile.read(dir);

String input readAll(new File(dir, "input.txt"));

String expected = readAll(new File(dir, "output.txt"));
TestCase[] cases = { new TestCase(input, expected) I};

return new Problem(id, meta, cases);

/e RENXUATFHE, TRA—A \n. */
private static String readAll(File f) throws IOException {
StringBuilder sb = new StringBuilder();
BufferedReader br = new BufferedReader(new FileReader(f));
String line;
while ((line = br.readLine()) != null) {
sb.append(line) .append('\n');
}
br.close();
return sb.toString().trim(); /) EERRELRBAT

H¥ERQ :private static readAll {KIL” #HI/NTE” RN BERNXHREEAE—K , WAWEA (in-
put / output) #ZE—3H. trim() ERKREEITH , BRLHETEZEFIZHA WA,
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0j.judge.JudgeFactory
RET], #%ORE—17 : Class.forName (className) . getDeclaredConstructor () .newInstance(),

package oj.judge;
public class JudgeFactory {

%k
* HeREEXLRAE Judge LA
* EREARK: © LI Judge #H; @ ALASMEE.
*
* Oparam className %1 "o0j.judge.StandardJudge” # "oj.judge.SpecialJudge"”
* @return X #) Judge L
* Othrows ReflectiveOperationException X f7F 7. LAk, 28 AT i3 4
*/
public static Judge create(String className) throws ReflectiveOperationException {
Class<?> clazz = Class.forName(className) ;

return (Judge) clazz.getDeclaredConstructor().newInstance();

HFER - Class<?> HELRH, RAMFMAMERMEKELR, - getDeclaredConstructor() b
newInstance () (B3 ) EMIT.- 3E=HFHE (Judge) BRLENHERLLLMEEITHIM ClassCastException—
—XIERMFEIRR" ETHIERKRE” RLBERL.

“XCEE -> REF -> FIE FIERRG)
PAT R main BEMTEGERRG , BRABHY

import oj.core.*;
import oj.io.*;

import oj.judge.*;

public class M4Demo {
public static void main(String[] args) throws Exception {
/1 ARG EAE (E=AXH)
File problemDir = new File("problems/1/");
Problem problem = SingleFileProblemLoader.load(1l, problemDir) ;
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System.out.println(" #H: " + problem.getTitle());
System.out.println(" #|# % : " + problem.getJudgeClass());
System.out.println(" Ef|5[R#%|: " + problem.getTimeLimitMs() + "ms");

/7 2. REtEHAE (HAERERE config.tzt, TEL)
Judge judge = JudgeFactory.create(problem.getJudgeClass());

/7 3. E&E—A Solution (H¥Hfr, A JVM HEFT)
Solution solution = input -> {
String[] nums = input.trim().split("\\s+");
int a = Integer.parselnt (nums[0]);
int b = Integer.parselnt(nums[1]);
return String.valueOf(a + b);

};

/4 AR, fTHER
JudgeResult result = judge.judge(problem, solution);
System.out.println(result); // Wrdim: AC 1/1 (3ms)

}
}
BT B SR
problems/
+-- 1/
+-- config.txt -> title=A+B Problem
| judge=o0j.judge.StandardJudge
| timeLimitMs=1000
+-— input.txt -> 12
+-- output.txt -> 3

¥ config.txt B judge ¥k oj. judge.SpecialJudge , TTERMAL , EFNaTRIYIH A F mf8s— X
ME” BEEES WE XL,

HFIM: BWHE (javac / java HR)

-

src/o0j/judge/OutputChecker. java

A String § OJ guiiitibbsy + &
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package oj.judge;
public class OutputChecker {
/ex FITEEREA. R RREATEWRE OF ZERM" FMER" LX) */
public static boolean same(String expected, String actual) {
return norm(expected) .equals(norm(actual));
}
private static String norm(String s) {
StringBuilder sb = new StringBuilder();
for (String line : s.split("\n", -1)) sb.append(line.trim()).append('\n');

return sb.toString().trim();

BHi#:split Y147, trim() XTFA. StringBuilder P, equals tbi—2F Ch8 £, A OJ BCHW
L,

src/oj/Demo4. java

package oj;

import oj.judge.OutputChecker;

public class Demo4 {

public static void main(String[] args) {

System.out.println(OutputChecker.same("3\n", " 3 ")); /7 true(ZF A LK)
System.out.println(OutputChecker.same("1 2 3", "1 2 4")); // false
StringBuilder report = new StringBuilder(" #|fif 4 :\n");
report.append("case#1: ").append(OutputChecker.same("3", "3") 7 "AC" :

< "WA").append('\n');
System.out.print (report) ;

YRFIEAT:

javac -d build src/oj/judge/OutputChecker.java src/oj/Demo4.java
java -cp build oj.Demo4

# true

# false

# HERS -

# case#1: AC
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B RERS + ST

fil ConfigFile.read(dir) fi##f config.txt, JudgeFactory.create(#£ %) f Class.forName R&HE
¥#g&. SingleFileProblemLoader iEHHMAI (RADN ST [F=mdem] ). B RANAE:

javac -d build $(find src -name '*.java')

java -cp build oj.Main

oWsARHE

1. ConfigFile.read : AE AL config. txt , BEIEMHfEAT title, judge. timeLimitMs =ANFE ; i&BEF|
TAT. # ERMT. KA key RRE .

2. SingleFileProblemLoader.load : i¥£Hl problems/1/ T=4AX#/5, REHK Problem XfH
getTitle() / getJudgeClass() / getCases().length == 1 HFETH.

3. JudgeFactory.create("oj.judge.StandardJudge") : R[EIKIXIE instanceof StandardJudge
A true ; EANFEERZLI ClassNotFoundException (REFFEINKMK).

4. JudgeFactory.create("oj.judge.SpecialJudge") : (U config.txt , RN{EfA Java JRbYS ,
A5 B Y.

5. BN : M4Demo .main #£ problems/1/ BREFENKE AC 1/1 (Xms) ; ¥ output.txt ¥A
BRER S WA 0/1 (Xms),

6. Problem.getJudgeClass() : A% problem. get JudgeClass () SKFRZEHE4 problem. getMeta() . getJudgeCla
P& IR EMEAE.

06 -Mb5a FE=FHH

XM XE (Chil5 % &)C++ AN RBIEAEAER S
%:ArrayList /LinkedList/HashMap /Tterator, [#—2#] [Eaclf8 ArrayList/HashMap £ OJ
HIZ A I/ BB RN B EE; (55— 4] EEE)ProblenLoader/Repository + ProcessBuilder ifish
B C++ B + FFoltk.

BIEATAL , Java 7£ JVM EEFH

s

Ct++ DA ERERNRIRTH T .

MFIEHIERE CPU WA , WITERBIRBINGE. BRSNS

TESEA C++ FEHL

F=RIBNE— MK CH++ BXHFEF judge.cpp——5 Java fi#if,Java RaR” WA + ER7. ©
X# cpp/c/python/java, ¥| AC/WA/PE/TLE/MLE/RE/CE, # setrlimit + MFRLAIENT + MiFHE, 4@t
MR HEE

v FE judge.cpp(BAXHHRRD) v FERTHEAE, (& Makefile + JRf1)
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O HEME —— BEWMBRERTH judge/:

mini-oj/
+-— src/oj/. .. # Java ft# (MachineJudge 7# oj.judge)
+-- problems/<id>/ # A H :config.txt + N.in/N.out
+-- judge/
+-- judge.cpp
+-- Jjudge # @ FiF ke —

@ 4 (—RET], BE g++):
cd judge && g++ -02 -std=c++17 -o judge judge.cpp # = make
@ MSATHIE:

./judge/judge --problem problems/1 --src sub.cpp --lang cpp --time-ms 1000 --mem-mb 256
< [--special]
# -> {"status":"AC", "passed":3,"total":3, "time_ms":5, "mem_kb":1840, "detail": ""}

@ Java E48

#MEZ T MachineJudge F#ZE (ProcessBuilder E3) + R JSON):

MachineJudge mj = new MachineJudge("judge/judge");
JudgeResult r = mj.judge("problems/1", "sub.cpp", "cpp", 1000, 256);

HIBH TR RN BB judge/README . nd; BHEABED4mERIE (AC/WA/TLE/RE/CE/MLE/PE +
python + /& special £&id).

(ARl
FE—R. BIRIBMRILAR
M1-M4 g3k ez JVM RSB : Solution.solve() H##REF % , StandardJudge MFHFHLLRT,
AR BRI BE = MBAERE -
1. TEAIERS) CPU : Java i%8 setrlimit (RLIMIT_CPU, ...) , Thread.interrupt() R#E&EKA
b, FoIERARSURIA.
2. TERIERBANEF : JVM BXGHELA MB AR , -Xnx [RHEKE JVM # , REEFRIBRKERN

Forhc.
3. WEXFHEET : ETARBEH Java , T OJ FE3GF C++/Python/Java SHEE , GFMES MmIF/1E1T
S TEERE,

BRAR : Java A" HER” , EIENGE. =17, RIERHIESEELL C++ BENSMND judge i), Java
F ProcessBuilder [EahiXA"#tH , £ IR HHZTETE]/NERS] | SEEEIREGHK—T JSON |, IERIfZ
#/a[EEE) JudgeResult,
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[SINRAFRR]
Chl5 ZB5&4&
2R EORH
RN RSB EMEMMETREL | HRRHT

/) EBEBRARIE list B RA TestCase, BlH L% (TestCase) iE#:
List<TestCase> cases = new LinkedList<>();
cases.add(new TestCase("1 2", "3"));

TestCase tc = cases.get(0); // KAlZ%4

ProblemlLoader f List<TestCase> 4t M4 4 TestCasel[] , BERAE_ : - MR SMEXRL , AEENEL
add () , REEMS new TestCasel[n], - List RALENISH Stream , FELITEAE.

HashMap<Integer, Problem> #lH 5}
Map<Integer, Problem> cache = new HashMap<>();

cache.put (1001, problem);
Problem p = cache.get(1001); // 0(1) %

ProblemRepository MUVLEMIBINTLER « B IXMHEME , 2 adh+PEFEKIRME.,
Stream JRHSE1HRA)

/G —HRKEL Status HARH

Map<Status, Long> stat = submissions.stream()

.map(s -> s.getResult().getStatus())
.collect(Collectors.groupingBy(s -> s, Collectors.counting()));

X2 Mba ZENGHTHER |, LA RS Stream g XAE,

Ch10 BREHSXHRFIIT
EES1]
File dir = new File("problems/1001");

File[] files = dir.listFiles((d, name) -> name.endsWith(".in"));

ProblemLoader FIt7=33 problems/<id>/ FHA N.in/N.out X,
% FF4k, (Serializable)

3] Serializable HXT&RAILA ObjectOutputStream EIFE AN , A ObjectInputStream FEHEME] ,
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AEEFE CSV #%=,, SubmissionStore IFEAXFMHARIL Submission Xf&iFL 4k%] submissions.dat,

[=RiEtE L]

IR HBAA FIRBRS EAE REfL
F£—R (M1-M3) Solution.solve() 7 X Java JVM g, #ee
Bx
FA (M4) T T X Java RETHEFS , BCEIKEh
JudgeFactory.create()
=R (Mba) MachineJudge + setrlimit (C++4+ C++/Python/JaviEsREHE , Tk
ProcessBuilder %) Vg il

HE=ARMREEH - Java HFZET ProcessBuilder Bai—MmiFeFH C++ Z#%) (judge) , E&HWa4
T8 (RS, B5. WAE/AERS). BB ER) , £ Linux RZEEA setrlinit HAMERELER , 5175%ER
AR AR FTED—1T JSON :

{"status":"AC","passed":3,"total":3,"time_ms" :45, "mem_kb":2048,"detail":""}

Java AIENRIXKfF#ATIXIT JSON |, #%E JudgeResult &R[E, C++ UARBAEELAZERIT , 2EZRE Java UK
AREASEIER.

[Fr=#ges]

Aitat Mba IOANET=4IK T BRI,

1. oj.io.ProblemLoader — #HEX , R[A] List<TestCase>
BR3T : 7 problems/<id>/ B , IR SIUFEE 1.in/1.0out, 2.in/2.out....#i& List<TestCase>,

package oj.io;
import oj.core.TestCase;

import java.io.File;

import java.io.IOException;
import java.nio.file.Files;
import java.util.ArrayList;

import java.util.Arrays;
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import java.util.List;

public class ProblemLoader {

private final String problemsRoot;

public ProblemLoader (String problemsRoot) {
this.problemsRoot = problemsRoot;

VALY
* A% problems/<id>/ H ¥, & E#%/F5HH 8K &7 %K.
* fZ% N.in / N.out #4—/ TestCase,
*
* Oparam id A H ID
* @return K /J¥# TestCase 7k, #H RAHFAENEEEF K
*/
public List<TestCase> cases(int id) {
File dir = new File(problemsRoot, String.valueOf(id));
List<TestCase> result = new ArrayList<>();
if (!dir.isDirectory()) {

return result;

/SRR in X, X ERTHT
File[] inFiles = dir.listFiles((d, name) -> name.endsWith(".in"));
if (inFiles == null || inFiles.length == 0) {
return result;
}
Arrays.sort(inFiles, (a, b) -> {
int na = index0f (a.getName());
index0f (b.getName()) ;

int nb
return Integer.compare(na, nb);

B

for (File inFile : inFiles) {
String baseName = inFile.getName().replace(".in", "");
File outFile = new File(dir, baseName + ".out");
if (loutFile.exists()) {

continue;
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try {
String input = new String(Files.readAllBytes(inFile.toPath())).trim();
String expected = new
< String(Files.readAllBytes(outFile.toPath())).trim();
result.add(new TestCase(input, expected));

} catch (IOException e) {
System.err.println(" [ProblemLoader] #EEUM & & MK: " +
< 1inFile.getName()) ;

}

return result;

/xx K "3in" IEWXHLEFRAKT 3 */
private int indexOf (String filename) {
try {
return Integer.parselnt(filename.replaceAll("[T0-9]", ""));
} catch (NumberFormatException e) {

return Integer.MAX_VALUE;

}
}
}
B SREGMILARE -
problems/
1001/
config.txt <- AHTHE (M4 BA)
1.in 1.out
2.in 2.out
3.in 3.out

2. oj.io.ProblemRepository — HashMap ZZ77#H

FATR : 44 ConfigFile (M4 74, 3% config.txt) 5 ProblemlLoader , SJ4MRft get (id) #A ; NEH
HashMap<Integer, Problem> #Z&77 , E—HHE R M MEB —K.

package oj.io;

import oj.core.Problem;
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import oj.core.ProblemMeta;

import oj.core.TestCase;

import java.io.File;
import java.util.HashMap;
import java.util.List;

import java.util.Map;

public class ProblemRepository {

private final String problemsRoot;
private final ProblemlLoader loader;

private final Map<Integer, Problem> cache = new HashMap<>();

public ProblemRepository(String problemsRoot) {
this.problemsRoot = problemsRoot;

this.loader = new ProblemLoader (problemsRoot) ;

VA LS
* KEFE ID WHAE, hemPERF.
* ERFERGPUNEENHK config.txt + WK A, FAZFERE.
*
* Oparam id A H ID
* Oreturn Problem X%, # 174N K [E null
*/
public Problem get(int id) {
if (cache.containsKey(id)) {
return cache.get(id);
}
Problem p = load(id);
if (p '= null) {
cache.put(id, p);
}

return p;

private Problem load(int id) {
File dir = new File(problemsRoot, String.valueOf(id));
File configFile = new File(dir, "config.txt");

if ('configFile.exists()) {
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return null;
}
ProblemMeta meta = ConfigFile.read(dir); // M4 # % : f£Hk, WL config. tzt
List<TestCase> cases = loader.cases(id);
return new Problem(id, meta, cases);
// Problem #j3 B M5a EH AHHS% List<TestCase>

/e FREE (WRAR) */
public void evict(int id) {

cache.remove (id) ;

/rx BEGFHAERE +/
public int cacheSize() {

return cache.size();

3. 0j.io.SubmissionStore — NRFIIHIFANL

EA3S : & Submission X% FIFXEME N submissions.dat, XFLEEE. FA Java N2FIL
(ObjectOutputStream/ObjectInputStream) TEIFAL , REEFEIAKR.

package oj.io;
import oj.core.Submission;

import java.io.EOFException;
import java.io.File;

import java.io.FileInputStream;
import java.io.FileOutputStream;
import java.io.IOException;

import java.io.ObjectInputStream;
import java.io.ObjectOutputStream;
import java.util.ArrayList;

import java.util.List;

public class SubmissionStore {

49



06 -Mba FE=HFIEH

private final File storeFile;

public SubmissionStore(String path) {
this.storeFile = new File(path);

J k%
* Y — ARRENEAFAMAE.
* % &: ObjectOutputStream 5 £ it £ 3| [ — 8
* J5 ik b MYkt 4k (magic + version), K #% AppendObjectOutputStream 5.

*
* Cparam submission Z4F A kIR X £
*/

public void save(Submission submission) throws IOException {
if (storeFile.exists() && storeFile.length() > 0) {
try (AppendObjectOutputStream out =
new AppendObjectOutputStream(new FileOutputStream(storeFile,
o true))) {
out.writeObject (submission) ;
}
} else {
try (ObjectOutputStream out =
new ObjectOutputStream(new FileOutputStream(storeFile, true))) {

out.writeObject (submission) ;

}

}
}
k%
* RS H TR R K.
*
* @return |k, & XHAFAENEE R %K
*/

public List<Submission> loadAll() throws IOException, ClassNotFoundException {

List<Submission> list = new ArrayList<>();
if (!storeFile.exists() || storeFile.length() == 0) {

return list;
}
try (ObjectInputStream in =

new ObjectInputStream(new FileInputStream(storeFile))) {
while (true) {
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try {

list.add((Submission) in.readObject());
} catch (EOFException e) {

break; // E¥ %K, X%

}

return list;

J k%
* 5 A B ObjectOutputStream: 7 # writeStreamHeader (),
* MRS B IR S N magic bytes, [ 1EiE[E ATk StreamCorruptedException.
*/
private static class AppendObjectOutputStream extends ObjectOutputStream {
AppendObjectOutputStream(FileOutputStream out) throws IOException {

super (out) ;

@0verride
protected void writeStreamHeader() throws IOException {
reset(); // REEWRA, F5 magic + version

HFIER : AppendObjectOutputStream 22— % ILiEHF. BH#%F new ObjectOutputStream(new
FileOutputStream(file, true)) BME , FLMNREANSBXEA 4 T magic (0xACED)
2 FHRRA (0x0005) , S&ikE|k StreamCorruptedException, &% writeStreamHeader () A
reset () EFRHEREIE,

4. 0j.judge.MachineJudge — HE=FFIFHAZL>

BAT : MY ProcessBuilder E#hshih C++ judge Zith) , AFBMSH  EHFARARIEA JSON 17, BIE
Nf##T fa#E JudgeResult iB[E],

package oj.judge;

import oj.core.JudgeResult;
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import oj.core.Status;

import java.io.BufferedReader;

import java.io.File;

import java.io.IOException;

import java.io.InputStreamReader;
import java.util.concurrent.TimeUnit;
import java.util.regex.Matcher;

import java.util.regex.Pattern;

public class MachineJudge {

/**
* C++ judge —#t#|Hrii 4y JSON EN.
* 7l {"status":"AC", "passed”:3, "total”:3, "time_ms":45, "mem_kb":2048, "detail": ""}
*/
private static final Pattern JSON_PATTERN = Pattern.compile(
"\\{\"status\":\" (\\w+)\"," +
"\"passed\": (\\d+)," +
"\"total\": (\\d+)," +
"\"time ms\":(\\d+)," +
"\"mem_kb\": (\\d+)," +
"\"detail\" :\" C[T\"T*)\"\\}"
);

private final String judgeBinary; // C++ judge — #t#i|H %%t %A%

public MachineJudge(String judgeBinary) {
this.judgeBinary = judgeBinary;

}

J k%
* RN C++ MM, BEHAER.
x*

* Oparam problemDir # F Hk (4 N.in/N.out)
* @Oparam srcFile H"FRELHEE (.cpp / .py / -java)

* @param lang EE AL "cpp” / "python” / "java'
* Cparam timeMs of B R4 (Z8)

* Oparam memMb WE R4 (MB)
* Oreturn JudgeResult, # judge ##5F % Il#Z[E] RE
*/
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public JudgeResult judge(String problemDir, String srcFile,
String lang, long timeMs, int memMb) {

ProcessBuilder pb = new ProcessBuilder(

judgeBinary,
"-—problem", problemDir,
S ST G srcFile,
"--lang", lang,
"——time", String.valueOf (timeMs) ,
"—-mem", String.valueOf (memMb)
);
pb.redirectErrorStream(false); // 743 stderr, Rif stdout

pb.directory(new File("."));

long wallStart = System.currentTimeMillis();
Process proc;
try {
proc = pb.start();
} catch (IOException e) {

return errorResult(" E iz judge #H A4 k: " + e.getMessage());

// EB judge FREHE (FH—4T JSON)
String jsonLine = "";
try (BufferedReader reader =
new BufferedReader (new InputStreamReader (proc.getInputStream()))) {
jsonLine = reader.readLine();
} catch (IOException e) {
return errorResult(" LBl judge il & k: " + e.getMessage());

/) EEBRRBRY, %% timeMs + 5000ms TR
boolean finished;
try {
finished = proc.waitFor(timeMs + 5000, TimeUnit.MILLISECONDS) ;
} catch (InterruptedException e) {
Thread. currentThread () .interrupt () ;
proc.destroyForcibly();
return errorResult(" £4#F judge HEW FH");
}
if (!finished) {
proc.destroyForcibly () ;
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return errorResult("judge #AEMH KB H");

long elapsed = System.currentTimeMillis() - wallStart;

if (jsonLine == null || jsonLine.isBlank()) {
return errorResult("judge T #r H");
}

return parseJson(jsonLine.trim(), elapsed);

VA LS
* JIEN AT C++ judge #rdi# JSON 47, #i& JudgeResult.
* C++ Ml ERR (WA AWHAIR), BAH RE.
*/
private JudgeResult parseJson(String json, long elapsed) {
Matcher m = JSON_PATTERN.matcher(json) ;
if ('m.find()) {
return errorResult("JSON # A FILE: " + json);

String rawStatus = m.group(1);
int passed = Integer.parselnt(m.group(2));

int total = Integer.parselnt(m.group(3));
long timeMs = Long.parseLong(m.group(4));
// mem_kb HE[CKE detail, fHXFH

int memKb = Integer.parselnt(m.group(5));
String detail = m.group(6);

Status status = mapStatus(rawStatus);
String fullDetail = detail.isBlank()
? String.format ("mem=),dKB", memKb)
: String.format ("%s mem=/dKB", detail, memKb);

return new JudgeResult(status, passed, total, fullDetail, timeMs);

J k%
* ¥ C++ judge RE M RAFHEBIE oj.core.Status.,
* ERR (DRI HE) %— ¥4 H4 RE.
*/
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private Status mapStatus(String raw) {
switch (raw.toUpperCase()) {
case "AC": return Status.AC;
case "WA": return Status.WA;
case "TLE": return Status.TLE;
case "MLE": return Status.MLE;

case "RE": return Status.RE;
case "CE": return Status.CE;
case "PE": return Status.PE;
case "ERR": return Status.RE; // W4 A #45iE —> RE
default: return Status.RE;

/*x M — /KR Java P % % (RE) # JudgeResult */
private JudgeResult errorResult(String detail) {
return new JudgeResult(Status.RE, O, O, detail, OL);

Mftas C++2

BES) Java (85—/ZR) C++ judge (=)

CPU &[a]fR %! Am& (Thread.interrupt) setrlimit (RLIMIT_CPU, t) N
A&

7R RaTge (JVM #ESMTiEEH)) setrlimit (RLIMIT_AS, m) b
hk=S[ERE R

ZEEIF X Java Al g++/python3/javac

B S5t ¥ chroot / seccomp (FJ¥ &)

MRE JVM 33h ~200ms native ¥f2 ~5ms

5. Stream ZEitHER (EERH)
PAFRBBE/RINATA Stream X—HIRTHORELIT , BE BAE Main ZOl[AZEH .

import oj.core.Status;
import oj.core.Submission;

import oj.io.SubmissionStore;
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import java.util.List;
import java.util.Map;

import java.util.stream.Collectors;

public class StatsDemo {
public static void main(String[] args) throws Exception {
SubmissionStore store = new SubmissionStore("submissions.dat");

List<Submission> all = store.loadAll();

// Stream: % Status 42 it#

Map<Status, Long> stat = all.stream()
.map(s -> s.getResult().getStatus())
.collect(Collectors.groupingBy(s -> s, Collectors.counting()));

stat.forEach((status, count) ->

System.out.printf ("%-4s : %d &k%n", status, count));

// Stream: i AC ®x, {TTHAF %
System.out.println("--- AC #xxFH —--");
all.stream()
.filter(s -> s.getResult().isAccepted())
.map (Submission: :getUserName)
.distinct ()
.sorted ()
.forEach(System.out: :println);

KRRER

ProblemRepository
+- uses ConfigFile (M4 7=4p, & config.txt)
+- uses ProblemLoader

+- returns List<TestCase> <- Chls R Al & &

MachineJudge
+- ProcessBuilder -> [C++ judge binary]

+- Pattern.compile -> JudgeResult
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SubmissionStore
+- ObjectOutputStream (%) <- Ch10 77|t
+- ObjectInputStream (i)

HFXRI: WLHE (javac / java L)

=

src/oj/io/Bank. java

REEIE O BEKINTE

package oj.io;
import oj.core.*;
import java.util.x;
public class Bank {
private Map<Integer, Problem> problems = new HashMap<>() ; // BE -> FAH
public void add(Problem p) { problems.put(p.getId(), p); }
public Problem get(int id) { return problems.get(id); }
public int size() { return problems.size(); }

public List<Integer> ids() { return new ArrayList<>(problems.keySet()); }

YHi#:HashMap<Integer,Problem> Bl S S, ArrayList 3|FS——Chlb &£&% 5, A& OJ BEEHE L,

src/oj/Demoba. java

package oj;
import oj.core.*;
import oj.io.Bank;
import java.util.x;
public class Demoba {
public static void main(String[] args) {
Bank bank = new Bank();
bank.add (new Problem(1l, "A+B", new TestCase[]{ new TestCase("1 2","3") }));
bank.add (new Problem(2, " -} 7", new TestCase[]l{ new TestCase("3","9"), new
< TestCase("4","16") }));
for (int id : bank.ids()) V€I
~ Iterator)
System.out.println(id + " => " + bank.get(id).getTitle() + " (" +
< bank.get(id) .getCases().length + " JFHHF)");
long total = bank.ids().stream() .mapToInt(id ->
o bank.get(id) .getCases() .length) .sum(); // Stream % it
System.out.println(" % JH#l#: " + total);
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PFIEAT

javac -d build src/oj/core/*.java src/oj/io/Bank.java src/oj/Demoba.java
java —cp build oj.Demoba

# 1 => A+B (1 FAH])

#2=>Fy (2 AH)

# BRI 3

¢ ABREE + 4 C++ HIEH

ProblemLoader.cases(id) (3 problems/<id>/N.in/N.out -> List<TestCase>) ProblemRepository(HashMap

%77). MachineJudge(ProcessBuilder F¥IEAL, ABBR X [F=iesm] ). KmFHa, B Java:

cd judge && g++ -02 -std=c++17 -o judge judge.cpp && cd ..
javac -d build $(find src -name '*.java')

java -cp "build:1lib/*" oj.Main

Eoll ¢ 79:3
1. ProblemLoader.cases(1001) BEM problems/1001/ FHFIFTA N.in/N.out X, IRESFHFEMD
List<TestCase> , fHSAIEL (AR 2.1in) BB AIREE.

2. ProblemRepository.get(1001) HE—XAMAMAMEILE , EAAGTEF (cacheSize() Aif
m) , BB EIE—N3%51 M.

3. SubmissionStore &4k save ) =% /7 , 1oadAl1 () REFTTHEEMEI =4 , IF—3 , Jt StreamCorruptedExceptio
4. MachineJudge.judge () 7£ judge —#HiR[EI&7% JSON BKFIEM#E JudgeResult ; IR[E] ERR KRS

BEA RE ; judge SHARRERIR L M RHIEHERIFR A RE,
5. Stream #:it : 334 AC/WA/TLE jBE&12%H SubmissionStore $#fT StatsDemo , Hiti%& Status

WHIER , AC BPE3IREERHFF.

6. AHEIAET Socket/ServerSocket /MLEHFARL , RHIME— Solution HEOKEM.

07 -M5b #EEA# (Chll JDBC 4+ MySQL)
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ERMEXRE ‘A Hl%m 5% :Connection/Statement/ResultSet &N List, EH. [FE—H]
EZ) & JDBC(Statement) £ OJ MRar/@EHFR MySQL;[3=#] [EEZZlProblemDao/%
% /PreparedStatement /ProblemService [ FS/DB # T,

AFREFAE, BEFINAR , BEERSBHRE—DRERMR” 87 AC REFENA". YEEKRERE. &3
CRET , AXHAROARN T RERES k.

(B R]

Mb5a B ProblemRepository ££H} ProblemMeta (BIEF|iz2E% . WEIRE]) ZFENTEMN HashMap 2,
JEEhE NSRS problems/<id>/config. txt BE—fi##T, SubmissionStore NHE Submission X551
it .ser X, — X HF—KRITIER.

BRAAREZFRUEBR , (E= MRS RBEE
1. ot BEERESR AP AC K , BIEMA .ser XHLHRFIUBENERTE —ON)iE I/0,

N —Xm#,
2. FREE  ZEBRHENIENEE—BRE .ser , REEMEFRE , XHLHARBEE—HFHEWIENR

3. TTEUIETE : w—E AN ERBIEFeh4RIE config. txt , IRARFH , MBI —FREATTE T LB,

A3 MySQL + JDBC , it THIBSHEIERUE. MK AHR FS, Bk FS/DB 4 TR , RN 5T
# Chll g JDBC &HAA.

[BINRAFFIAR]
JDBC MbEEER

DriverManager.getConnection(url, user, pwd) /] BE&

conn.prepareStatement (sql) /] TG F
ps.setXxx(index, value) A E S
ps.executeQuery() / ps.executeUpdate() /] AT

PreparedStatement Kz OMIMEREST SQL A : ¥ AT 7 BHERsATHRY , AFRARKEAS S, IR
FOERSHMERR SQL EIX,

ResultSet jFhr

rs.next () BN EREGITZR” #HH—17, BE false RRBHATE. JIRSIN 1 Fig, A%
rs.getString("title"),

29
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%
MySQL 2R\ AUTO_COMMIT=true , #F{KEAMIITR. BRETIRIEN

conn.setAutoCommit (false) ;

J/ ... %% SOL ...

conn.commit () ; /2R
// catch -> conn.rollback();

SubmissionDao.save fERXIEXEEMKK (submissions A + AEIHHEN) , WAESFETR , BN
FikFRESE TIULIER.
EEE R
&k getConnection HFHELH TCP EF + AIE, T84 10-30 ms. FFEMEARAFNERE (Db FE—NES
Connection) , A/ kfifikRiEHM (HikariCP %) , T#EBEIT] , &AL,

[=REd e ]

AT ARTHAEN=REHT R , MEAE=R MachineJudge Z{HACEFRIR :

iE SR (Mba Z8i) iR (Mbb 2 f5)
timeLimitMs / memLimitMb config.txt -> problems ¥*k ->
ConfigFile.read ProblemDao.meta
Fi#5284% judgeClass config.txt problems &
RA$ .ser {4 -> SubmissionStore submissions & ->

SubmissionDao.save

MR .in / .out MRS (RE) XHRS (RE , RE)

MachineJudge AN C++ FIBHEEAK timeMs, memMb B ProblemService.load )\ DB Bt , %
BAE, BYARE , RREIREM config.txt #MT MySQL.

€ 7/ )

Schema

CREATE TABLE IF NOT EXISTS users (
id INT PRIMARY KEY AUTO_INCREMENT,
username VARCHAR(64) NOT NULL UNIQUE,
pwd_hash VARCHAR(128) NOT NULL

e
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CREATE TABLE IF NOT EXISTS problems (
id INT PRIMARY KEY,
title VARCHAR(256) NOT NULL,
judge_class VARCHAR(256) NOT NULL,
time_limit_ms BIGINT NOT NULL DEFAULT 2000,
mem_limit_mb INT NOT NULL DEFAULT 256
);

CREATE TABLE IF NOT EXISTS submissions (

id INT PRIMARY KEY AUTO_INCREMENT,
problem_id INT NOT NULL,
username VARCHAR(64) NOT NULL,
lang VARCHAR(16) NOT NULL,
status VARCHAR(8) NOT NULL,
passed INT NOT NULL DEFAULT O,
total INT NOT NULL DEFAULT O,
time_ms BIGINT NOT NULL DEFAULT O,

src_path VARCHAR(512),
submitted_at DATETIME NOT NULL DEFAULT CURRENT_TIMESTAMP,
FOREIGN KEY (problem_id) REFERENCES problems(id)

);

src_path FFEFIRBAE ARG ERESTIRE | XEARFANE (K3XAE LONGTEXT 41k submissions &
BRk , BJoik diff),

0j.db.Db — BRBIEHEEIR
package oj.db;

import java.sql.Connection;
import java.sql.DriverManager;

import java.sql.SQLException;

public class Db {

private static final String URL =

< "jdbc:mysql://localhost:3306/minioj?useSSL=false&serverTimezone=UTC";
oj"
private static final String PASS = "ojpass";

private static final String USER =
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private static Connection conn;

private Db() {}

public static Connection get() throws SQLException {
if (conn == null || conn.isClosed()) {
conn = DriverManager.getConnection(URL, USER, PASS);
}

return conn;

public static void close() {
if (conn != null) {
try {
conn.close();
} catch (SQLException e) {
e.printStackTrace();
} finally {

conn = null;

-

FFER : isClosed O RIPILAPIMEERRBURERSIGESNMIT (20 wait_timeout) JFREEZNEE , B4R W

RIEE” E3 Communications link failure.

0j.db.ProblemDao — Jjo#iiF CRUD

package oj.db;

import oj.core.ProblemMeta;

import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;
import java.util.LinkedHashMap;
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import java.util.Map;
public class ProblemDao {

/ ¥k
* % id EHAE THE, TEMRKL.
* JIl# B B ProblemLoader M FS iZHl, W +# 7% ProblemService 4 3f.
*/
public ProblemMeta meta(int id) throws SQLException {
Connection conn = Db.get();
String sql = "SELECT title, judge_class, time_limit_ms FROM problems WHERE id =
o 7N
try (PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(1, id);
try (ResultSet rs = ps.executeQuery()) {
if (!rs.next()) {
throw new SQLException("Problem not found: " + id);
}
return new ProblemMeta(
rs.getString("title"),
rs.getString("judge_class"),

rs.getLong("time_limit_ms")

);
}
}
}
VA LS
* FlHaHAE T8 (RETHA), #% id #/)F.
*/

public Map<Integer, ProblemMeta> listMeta() throws SQLException {
Connection conn = Db.get();
String sql = "SELECT id, title, judge_class, time_limit_ms FROM problems ORDER
& BY id";
Map<Integer, ProblemMeta> all = new LinkedHashMap<>();
try (PreparedStatement ps = conn.prepareStatement(sql);
ResultSet rs = ps.executeQuery()) {
while (rs.next()) {
all.put(rs.getInt("id"), new ProblemMeta(
rs.getString("title"),
rs.getString("judge_class"),

63



07 -M5b ¥uEE## (Chll JDBC + MySQL)

rs.getLong("time_limit_ms")));

}

return all;

VALS
* BAREHAE (FHEGRARFM).
* INSERT ... ON DUPLICATE KEY UPDATE {%Ff% % .
*/
public void upsert(int id, ProblemMeta meta, int memLimitMb) throws SQLException {
Connection conn = Db.get();
String sql = "INSERT INTO problems (id, title, judge_class, time_limit_ms,
< mem_limit_mb) " +
"YALUES (7, 7, ?, 7, 7) " +
"ON DUPLICATE KEY UPDATE " +
"title=VALUES(title), judge_class=VALUES(judge_class), " +
"time_limit_ms=VALUES(time_limit_ms),
< mem_limit_mb=VALUES (mem_limit _mb)";
try (PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setInt(1, id);
ps.setString(2, meta.getTitle());
ps.setString(3, meta.getJudgeClass());
ps.setlong(4, meta.getTimeLimitMs());
ps.setInt (5, memLimitMb) ;
ps.executeUpdate() ;

E meta(int) RIiR[E ProblemMeta , ~JR[E] Problem , F* Problem BREEMR LS , Ml aks FS——

XMAENEALY ProblemService B , IRRAE.

0j.db.SubmissionDao — REZALFAN (HESF)
package oj.db;

import oj.core.JudgeResult;

import oj.core.Submission;
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import java.sql.Connection;

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import java.sql.SQLException;
import java.util.ArrayList;

import java.util.List;

public class SubmissionDao {

VALY
* P — AR RS AN # submissions X%,
* BAEEAZ S 4 45 INSERT submissions, & #| 75K [F# 5 status/passed/total.
* L — % %k W E{k rollback, fFiEA =4 LT,
*/
public void save(Submission sub) throws SQLException {
Connection conn = Db.get();
boolean prev = conn.getAutoCommit () ;
conn.setAutoCommit (false) ;
try {
String sql = "INSERT INTO submissions " +
"(problem_id, username, lang, status, passed, total, time_ms,
< src_path) " +
"VALUES (7, 7, 7, 7, 7, 7, 7, 7)";
try (PreparedStatement ps = conn.prepareStatement(sql)) {
JudgeResult r = sub.getResult();
ps.setInt (1, sub.getProblemId());
ps.setString(2, sub.getUserName());
ps.setString(3, sub.getLang());
ps.setString(4, r !'= null 7 r.getStatus().name() : "PENDING");
ps.setInt(5, r != null 7 r.getPassed() : 0);
ps.setInt(6, r != null ? r.getTotal() : 0);
ps.setlong(7, r != null 7 r.getElapsedMs() : OL);
ps.setString(8, sub.getSrcPath());
ps.executeUpdate() ;
}
conn.commit () ;
} catch (SQLException e) {
conn.rollback() ;
throw e;

} finally {
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conn.setAutoCommit (prev) ;

}
}
k%
* BMER P ELALHARK, HHEEF, RFRE limit £.
*/

public List<Submission> listByUser (String username, int problemId, int limit)
< throws SQLException {
Connection conn = Db.get();
String sql = "SELECT id, problem_id, username, lang, status, passed, total,
< time_ms, src_path " +
"FROM submissions " +
"WHERE username = 7 AND problem_id = ? " +
"ORDER BY submitted_at DESC LIMIT 7";
List<Submission> result = new ArrayList<>();
try (PreparedStatement ps = conn.prepareStatement(sql)) {
ps.setString (1, username) ;
ps.setInt(2, problemId);
ps.setInt(3, limit);
try (ResultSet rs = ps.executeQuery()) {
while (rs.next()) {
Submission sub = new Submission(
rs.getInt("problem_id"),
rs.getString("username"),
rs.getString("lang"),
rs.getString("src_path")
);
0j.core.Status st = oj.core.Status.valueOf (rs.getString("status"));
JudgeResult jr = new JudgeResult(
st,
rs.getInt("passed"),
rs.getInt("total"),
rs.getLong("time_ms")
)s
sub.setResult (jr);
result.add(sub) ;
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return result;

&R : save SERFRIA conn. getAutoCommit () HRZ , finally BWRE , XHEAGIEERGEERE
FRARAHETKREN autoCommit=false K.

oj.service.ProblemService — FS/DB &3 \0
package oj.service;

import oj.core.Problem;
import oj.core.ProblemMeta;
import oj.core.TestCase;
import oj.db.ProblemDao;

import oj.io.ProblemLoader;

import java.sql.SQLException;
import java.util.List;

import java.util.Map;

J k%
* Zi—mENE: DB RETHIE, FS REMRK KL, HWHFAENAEI N THE Problen,
* il % (0jFrame. JudgeWorker) H{K#i4zk, 7 H 4 fk ProblemDao =, ProblemLoader.
*/

public class ProblemService {

private final ProblemDao dao;

private final ProblemlLoader loader;

public ProblemService(ProblemDao dao, ProblemLoader loader) {
this.dao = dao;

this.loader = loader;

}

k%
* HAE id REE TENR A Problem,
*

* Oparam id FH 4%
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* Oreturn &3t 7 DB T##EE FS & A4 Problem x4

* @throws SQLException B AR B B
* @throws RuntimeException # H H %A 77 7 8 & A 4% R4 1R
*/
public Problem load(int id) throws SQLException {
ProblemMeta meta = dao.meta(id); // DB: THE
List<TestCase> cases = loader.cases(id); // FS: & &

return new Problem(id, meta, cases);

/x REOUEAE (GUD BM RAGAR, TElls). */
public ProblemMeta meta(int id) throws SQLException {

return dao.meta(id);

/e FIHAHMAE THE (RETHA). */
public Map<Integer, ProblemMeta> listMeta() throws SQLException {

return dao.listMeta();

ProblemService BATRKIENAER : EiL EE (JudgeWorker, 0jFrame) REZE|—4 load(int) #A ,
TEABAMKER DB REX#. Kk mFEFEMAM ProblemService NEB , WAAEMBH.

BIREEIER (M5Sb £%)

0jFrame / JudgeWorker
|
v
ProblemService.load(id)
+- ProblemDao.meta(id) --> MySQL - problems #*
+- ProblemLoader.cases(id) -> FS - problems/<id>/N.in,N.out
|
v
Problem (4 ProblemMeta + List<TestCase>)
|
v
MachineJudge.judge(...) -=> C++ 4} H A AL
|
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v

SubmissionDao.save(sub) --> MySQL - submissions %k (% %)
MK A (.in / .out) S%EFIER (.java / .cpp) MABEXHRS , MySQL RETEHREMLTE.

B Mb5b #2 , 235X E SubmissionDao AJE ; Mb5a #) SubmissionStore (.ser FF3k) =B, &~
BREHEF.

HFRM: WHE (javac / java KiR)

I FhdF MySQL, #E mini_oj, FEIK3) mysql-connector-j-*. jar jut 1ib/,

-

src/oj/db/SimpleDb. java

B JDBC: 2%k/#\ /5 (Statement)

package oj.db;
import java.sql.*;
import java.util.*;
public class SimpleDb {
static final String URL = "jdbc:mysql://localhost:3306/mini_oj?serverTimezone=UTC";
public static void main(String[] args) throws Exception {
try (Connection c¢ = DriverManager.getConnection(URL, "root", "root");
Statement st = c.createStatement()) {
st.executeUpdate ("CREATE TABLE IF NOT EXISTS sub(id INT, name VARCHAR(32),
- status VARCHAR(8))");
st.executeUpdate ("INSERT INTO sub VALUES(1, 'alice','AC')"); // ¥
ResultSet rs = st.executeQuery("SELECT id,name,status FROM sub");// &
List<String> rows = new ArrayList<>();
while (rs.next()) VR ik
rows.add(rs.getInt("id") + " " + rs.getString("name") + " " +
~ rs.getString("status"));

rows.forEach(System.out: :println) ;

Y fif:DriverManager.getConnection -> Statement -> executeUpdate/executeQuery ->

ResultSet.next () jihr——JDBC WLEEEK, AE OJ GoiExskL.
m¥Fiz1T (WBhFE classpath):
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javac -cp "1lib/*" -d build src/oj/db/SimpleDb. java
java -cp "build:1lib/*" oj.db.SimpleDb
# 1 alice AC

£ DAO + % + T4 + FS/DB 4T

F4% 4 Db.get () #45l, ProblemDao.meta/listMeta, SubmissionDao.save(PreparedStatement fiiE
A + setAutoCommit (false)/commit/rollback Z4%), ProblemService &3 DB jt#uE + FS kA
(BB ST [#Fr=ihiEm] ):

javac -cp "lib/*" -d build $(find src -name '*.java')

java -cp "build:1lib/*" oj.Main

WoWARHE

1. #1447 schema.sql EFERE , M problems A—HKIER , 1517 ProblemDao.meta(id) #EIEAEIRE]
ProblemMeta , FE{ESHIEAE .

2. ProblemService.load(id) gERETERZE] DB Tl (getTitle(). getTimeLimitMs()) 1 F'S ks
M (getCases().size() > 0), FIHEMIEM.

3. ME— JudgeResult (status=AC, passed=3, total=3, elapsedMs=42) # Submission , i
SubmissionDao.save , f§ SELECT * FROM submissions WiE¥EEFREIMITNAT , status FEAEA
"AC",

4. ¥ save PUTEI—HMHE FE (ATEFE -5 SQL B1F3) throw new SQLException("test")) , %
UE submissions FRAEEIEICK (F% rollback £3).

5. listByUser #% submitted_at DESC iR[A] , sHFHIRATHIE get (0) , BREIMARBRIIEAM 1init,

6. 7£ Db.get O XHAEEXAR , BEBsNEREH , A "Connection is closed" {#%.

7. ProblemDao.meta RS #3|S5H title (20 "It's a Trap!") , BWERIEMIRE , R SQL &%
5% (WIE PreparedStatement i ABGH).

08 -‘Mb5c Swing £E%E Fin (Ch9 , KAikn)

ZAMXE (m 72 + HER K H) A # % Q 2 % JFrame/%
B /JButton/JTextField/JLabel/ActionListener, [$6—%] Eii)A*%i% Swing § OJ RIH
ARMER (58 + WA + RTRA + REBRABLER); [$-%] EEE)0jFrame/0jController MVC
fi#¥8 + SwingWorker,
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HEZEELASE  BIEEFR. C++ FSAHMEIERARL, WERDMNE—BES—— APACERG ST
AL, FahEE, FFMA Java Swing 4 Mini-OJ & ERJRARE , AT =RAAR B — T B R H
A,

CARET=Y)

Mbb 2 JE , R FH DA YTE  ProblemService W¥EFEIZEE B TT#E , ProblemLoader M#ENNR A
MachineJudge RSN C++ HBHESmFIEIT. BIBXELEHEEEa ST Zm.
BmRNT .

1. BB - AP RMERELES , WRFshBEHEEE B,

2. TOBEIER  IRXHES X RE RS EN AR,

3. TiFLYgEX - P REEEREXHRAE , TiAAREEEEAIETRE I,

4. TERBR  HBREREERRITENERHE | SE R ERRREIA R .
AZEB# : A Swing #iE— MVC SR EREE ~in , LA AERERmMEED, EES. WHRE, 185, REFE
5 AC/WA /TLE %458

(SINRAFIRR]

AExK Ch9

Java EIERAFARE (Swing).
JFrame 5 BorderLayout

JFrame £ Swing (IIER A% BorderLayout ERBIAGEEIES , $& M4 % NORTH/SOUTH/CENTER/EAST /W
X, &S TAREL ABED. RIERAET” RNERME.

JFrame frame = new JFrame("Mini-0J");
frame.setLayout (new BorderLayout());
frame.add(toolbar, BorderLayout.NORTH) ;
frame.add(scrollPane, BorderLayout.CENTER) ;
frame.add(buttonPanel, BorderLayout.SOUTH) ;

JComboBox — THIEGIFIE

BFES%ERE (cpp / python) FIBH %%, 2 BURA JComboBox<String> A% 4 | BT getSelectedItem()
FRER 4 H7i%hE . B B THiES — A JComboBox<String> BiR “id #3#” , REIEE %A JComboBox<Integer> ,
S ESE OjFrame REATH id FFRRE.

JComboBox<String> langBox = new JComboBox<>(new String[]{"cpp", "python"});
String lang = (String) langBox.getSelectedItem();

JTextArea — ZITNALRIEX
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SRR L, BER JScrollPane AELISHRIAD , WESEFHILIRIGT I,

JTextArea codeArea = new JTextArea(20, 60);
codeArea.setFont (new Font("Monospaced", Font.PLAIN, 13));

JScrollPane scroll = new JScrollPane(codeArea) ;

JButton + Lambda E#40T
Ch9 WERZz— : AN Actionlistener (87743 O) Bi4 Lambda RiXEAXFPERAEH , HERESR
NEBKE L , REDEENE.

JButton submitBtn = new JButton(" #4Z#x");

submitBtn.addActionListener(e -> controller.onSubmit());

ActionListener B I#EO (OFunctionallnterface) , actionPerformed(ActionEvent e) EHM
—#% A%, Lambda e -> ... IERZAIARISEIA,
JLabel — KEHr%

TARER— JLabel , AR B/RYFPRE (“HEE”. FIRLRIAE) , IWEAEEEERE, 4% OjFrame
LETHFAEXMRERLETEIF XIS EZE getResultlabel () , T—F (M6a) £HHEEREH TENF... 48R,

JOptionPane — K8 E
RATHEHBRTAFRLERNEIE , THEF3NEE JDialog,

JOptionPane.showMessageDialog(frame, result.toString(), " #| @M% E",
JOptionPane.INFORMATION_MESSAGE) ;

JTable — 235 A&
#id DefaultTableModel FZHRMAT , RARMLRRMA S, EF. KT, Fi.
EDT (Event Dispatch Thread) #IR|

Swing REZ&FELEH , e Ul #Ediife EDT EiT. KEEHERE (208FH MachineJudge) 2RIERAL
72 (SwingWorker skiLBLFE) BHIT, TA/GH SwingUtilities.invokeLater [E|E| EDT EHAME.

(=HiEgE ]
AEBARTEFRAENA. Swing B Fige” Klin~ , HEME :
J§ p -> 0jFrame (View) -> 0jController (Controller)
| |
ProblemService (Model) MachineJudge (% = &)
| |
# 4 E (M5D) C++ | A AL #t A2
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SubmissionDao.save() JudgeResult ik [H
o ¥—H (M1-M3, B528) : Solution.solve £ JVM RHUT , MBS , T UL
o BTHR (M4) : RET] + BAXHEE , EE R TR , Ik UL
o =X (Mba) : ProcessBuilder {@R4NE C++ FIEH, , ES4wmiFiz1T , ik UL

e Mbc (A%) : Swing B FuHBEAAE =/ MachineJudge 1 M5b g DAO , RET ML (R {EHA
Socket /ServerSocket) , FigRRHAEA XA,

WiF&uEER - Chl3 MERNBSNRFETHG , AR FinS5F8WL 2 [AIARFEEA Socket {5, OjController B
#HH MachineJudge #1 SubmissionDao g3 , ZEF— JVM #RENTRLEIE.,

CET #5244 ]

BRE SR

% /#N a A%

OjFrame 0j.gui View = ; 828 Swing A4 ;
a2

0jController 0j.gui Controller B ; &MIBIEATEH ;
W Model

ProblemService 0j.service Model E ; A\ DB + FS m#& 38
(M5b 23:3)

MachineJudge 0j.judge FE=RFBH ; ProcessBuilder i
PSR 33t

SubmissionDao 0j.db FEAWRAICKEIFIEE (Mbb B
3KHL)

Submission 0j.core IR IEER (Mba B35

JudgeResult 0j.core FIBLE AR R

OjFrame (View =)

OjFrame faRfiB Swing AHERGZEMMARE , X34pRE getter ik Controller ZEMIA. EALR , FAEKH
AEMk%2iE, B THA JComboBox<String> , N¥IF—4 problemIds %I|3kIE FArLETEIAIEHKES ,
getSelectedProblemId() 7ERFEFEIKRE -1, TAREF—ANEXKRERE resultlabel , Fild
getResultLabel () £&F% Controller (T—%& M6a 48 HE).
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package oj.gui;

import javax.swing.x*;
import javax.swing.table.DefaultTableModel;
import java.awt.*;

import java.util.List;

public class OjFrame extends JFrame {

private final JComboBox<String> problemBox;
private final JComboBox<String> langBox;
private final JTextArea codeArea;

private final JButton submitBtn;

private final JLabel resultLabel;

private final DefaultTableModel historyModel;
private final JTable historyTable;

private List<Integer> problemlds; // 5 problemBoz T #F%f

public OjFrame() {
super ("Mini-0J £HE F3%");
setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ;
setSize (900, 650);
setLayout (new BorderLayout (6, 6));

Y B
JPanel toolbar = new JPanel(new FlowLayout(FlowLayout.LEFT, 8, 4));

toolbar.add(new JLabel(" i H: "));
problemBox = new JComboBox<>() ;
problemBox.setPreferredSize (new Dimension(260, 26));

toolbar.add (problemBox) ;
toolbar.add(new JLabel(" iE=: "));
langBox = new JComboBox<>(new String[]{"cpp", "python"});

toolbar.add(langBox) ;

submitBtn = new JButton(" £%");

toolbar.add (submitBtn) ;

/ORI E: IR BTRHARRS, # Controller 5
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resultLabel = new JLabel(" #%");
resultLabel.setForeground(new Color(0x33, 0x66, 0x99));
toolbar.add(resultLabel) ;

add (toolbar, BorderLayout.NORTH) ;

/) == BREBBFRE —mmmmmmmmmmmmmmmmm oo
codeArea = new JTextArea();

codeArea.setFont (new Font("Monospaced", Font.PLAIN, 13));
codeArea.setTabSize(4) ;

JScrollPane codeScroll = new JScrollPane(codeArea);
codeScroll.setBorder (BorderFactory.createTitledBorder (" Ji4")) ;
add (codeScroll, BorderLayout.CENTER) ;

/) == BERES AR —mmmmmm e
String[] cols = {" #x ID", " #HE ID", " #&E=", " RA", " #L/Eit", " HH
o (ms)"};
historyModel = new DefaultTableModel(cols, 0) {
@0verride
public boolean isCellEditable(int row, int col) {

return false;

};

historyTable = new JTable(historyModel) ;
historyTable.setFillsViewportHeight (true) ;

JScrollPane tableScroll = new JScrollPane(historyTable);
tableScroll.setPreferredSize (new Dimension(0, 180));
tableScroll.setBorder (BorderFactory.createTitledBorder (" 427 )7 #"));
add(tableScroll, BorderLayout.SOUTH) ;

setLocationRelativeTo (null);

// = MEEHAE TR K (h Controller AMAXKEEIEA) —-
public void loadProblems(java.util.List<Integer> ids, java.util.List<String>
o titles) {

this.problemIds = ids;

problemBox.removeAllItems () ;

for (int i = 0; i < ids.size(); i++) {

problemBox.addItem(ids.get(i) + " " + titles.get(di));
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/) == B EFAE D — T —mmmmmmmmmmmmmmmmmmmmmmmomoe
public void appendHistory(int subId, int probId, String lang,
String status, String passTotal, long ms) {
historyModel.addRow(new Object[]{subId, probld, lang, status, passTotal, ms});
int last = historyModel.getRowCount() - 1;
historyTable.scrollRectToVisible(historyTable.getCellRect(last, O, true));

// —— Getters ft Controller JELE -——————————————————————————
public int getSelectedProblemId() {

int idx = problemBox.getSelectedIndex();

if (idx < 0 || problemIds == null) return -1;

return problemIds.get(idx);

public String getSelectedLang() {
return (String) langBox.getSelectedItem();

public String getSourceCode() {

return codeArea.getText();

public JButton getSubmitBtn() {

return submitBtn;

public JLabel getResultLabel() {

return resultlLabel;

OjController (Controller £)

OjController #% Model {1£885| , #WEZ 44 (0jFrame view, ProblemService svc, MachineJudge
judge, SubmissionDao dao). ¥MEMF svc.listMeta() EFMBIEF THAE , HEPEIRTRMAHN Lambda
EHYNTEE., RTBEERALERNT , B4iEE EDT,

RN SE2RBRANFTRRER
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« ProblemService f§ 1listMeta() / meta(int) , A& 1listAll().

e SubmissionDao.save(Submission) IR[E void, ffAZEiRar ID 4 dao.save(sub) H
sub.getId() (id B Submission §&it¥EMN).

o IERIRCE S FEAEIR MG —EREEEAFS Submission K srcPath , BIFICR,

package oj.gui;

import oj.core.JudgeResult;
import oj.core.ProblemMeta;
import oj.core.Submission;
import oj.db.SubmissionDao;
import oj.judge.MachineJudge;

import oj.service.ProblemService;

import javax.swing.*;

import java.io.IOException;

import java.nio.charset.StandardCharsets;
import java.nio.file.Files;

import java.nio.file.Path;

import java.util.ArrayList;

import java.util.List;

import java.util.Map;
public class 0jController {

private final OjFrame view;
private final ProblemService svc;
private final MachineJudge judge;

private final SubmissionDao dao;

private static final String PROBLEMS_DIR
private static final String USER_NAME

"problems";

"student"; // HEaAAEZEHAF

public 0jController (0jFrame view,
ProblemService svc,
MachineJudge judge,
SubmissionDao dao) {
this.view = view;

this.svc = 8svcC;

this.judge = judge;
this.dao

dao;
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initProblems() ;

bindEvents() ;

// NBAE B ALE AR, AR T HAE
private void initProblems() {
try {
Map<Integer, ProblemMeta> all = svc.listMeta();
List<Integer> ids = new ArrayList<>(all.keySet());
List<String> titles = new ArrayList<>();
ids.forEach(id -> titles.add(all.get(id).getTitle()));
view.loadProblems(ids, titles);
} catch (Exception ex) {
JOptionPane.showMessageDialog(view,
"ohnE AL E Kk "+ ex.getMessage(), " 4iE",
JOptionPane.ERROR_MESSAGE) ;

/) RERER G Lambda —> J5 @ ABRRATHA, SwingUtilities [ EDT EH UI
private void bindEvents() {

view.getSubmitBtn() .addActionListener(e -> onSubmit());

void onSubmit() {
int problemId = view.getSelectedProblemId() ;
if (problemId < 0) {
JOptionPane.showMessageDialog(view, " HA®E—EAME., ",
" 4&£7~", JOptionPane.WARNING_MESSAGE) ;

return;

String src = view.getSourceCode() .trim() ;
if (src.isEmpty()) {
JOptionPane.showMessageDialog(view, " JFAf &A%, ",
" 275", JOptionPane.WARNING_MESSAGE) ;

return;

String lang = view.getSelectedLang();
view.getSubmitBtn() .setEnabled(false) ;
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view.getResultLabel () .setText (" il f ") ;

/) EEE&E: EREXH -> 3 MachineJudge -> NJE -> [l EDT £33 UI
new Thread(() -> {

JudgeResult result = null;

int subld = -1;

try {
// 1. HRXE (RY %A, 3 Submission.srcPath, A Bi#|%)
String ext = lang.equals("cpp") 7 ".cpp" : ".py";

Path  tmp = Files.createTempFile("oj_submit_", ext);
Files.write(tmp, src.getBytes(StandardCharsets.UTF_8));

// 2. REGETHKSE (B RH)
ProblemMeta meta = svc.meta(problemId) ;

long timeMs = meta.getTimeLimitMs() ;

256;  // BRiAWF R4

int memMb

// 3. A% =R MachineJudge (AM#AE, TH%)
String problemDir = PROBLEMS_DIR + "/" + problemId;
result = judge.judge(problemDir, tmp.toString(),

lang, timeMs, memMb);

/4. MERZRFIFFAME B E
// save() K [E woid, % ID H Submission H¥, HFEEH getId() BLE
Submission sub = new Submission(

problemId, USER_NAME, lang, tmp.toString());
sub.setResult(result);
dao.save (sub) ;

subId = sub.getId();

} catch (IOException | InterruptedException ex) {
Thread.currentThread() . interrupt () ;
final String msg = ex.getMessage();
SwingUtilities.invokeLater(() -> {
view.getResultLabel() .setText (" #z H4");
view.getSubmitBtn() .setEnabled (true) ;
JOptionPane.showMessageDialog(view,
" /AU "+ msg, " HIR",
JOptionPane.ERROR_MESSAGE) ;
1

return;
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// El 3| EDT EHRE
final JudgeResult finalResult
final int finalSubId

result;
subld;

SwingUtilities.invokeLater(() -> {
view.getSubmitBtn() . setEnabled (true) ;
view.getResultLabel() .setText (finalResult.toString());

/7 B A —AT

view.appendHistory(
finalSubId, problemId, lang,
finalResult.getStatus() .name(),
finalResult.getPassed() + "/" + finalResult.getTotal(),
finalResult.getElapsedMs()) ;

/S BEERARER

int msgType = finalResult.isAccepted()
7 JOptionPane.INFORMATION_MESSAGE
: JOptionPane.WARNING_MESSAGE;

JOptionPane.showMessageDialog(view,
finalResult.toString() + "\n" + finalResult.getDetail(),
" HALER", msglype);

b;
}) .start();

FFAA (Main %)

Main &£ FRL44HE% Model 2 : ProblemDao / SubmissionDao #fRFSME (RNEA Db.get (O EX#H]
iE# , 188 Db.connect()), ProblemService (ProblemDao, ProblemLoader). MachineJudge(String
judgeBinary) HHRIZAME, B Swing REMIF SwingUtilities. invokelater,

import
import
import

import

package oj.gui;

0j.db.ProblemDao;
0j.db.SubmissionDao;
o0j.io.ProblemlLoader;

0j.judge.MachineJudge;
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import oj.service.ProblemService;
import javax.swing.*;
public class Main {
public static void main(String[] args) {

/7 R Model & (DAO ZAAfi, WHA Db.get() Bfl&#)

new ProblemService(new ProblemDao(),

ProblemService svc

new ProblemLoader ("problems"));

MachineJudge  judge = new MachineJudge("judge/judge");

SubmissionDao dao new SubmissionDao();
// iR Swing ®AELHMA EDT EHAT
SwingUtilities.invokeLater(() -> {
OjFrame f = new 0jFrame();
new 0jController(f, svc, judge, dao);
f.setVisible(true);
b

REZEMF (XFhR)

[EDT] H P R & " R"
-> 0jController.onSubmit ()
-> K Efr N\ (EDT)
> EREA + RAFELF" M F " (EDT)
-> Bay &t (3 EDT)
-> Files.createTempFile / Files.write <- HE X (%1% ¥ 1 srcPath)

-> svc.meta(problemId) <- WA E KR
-> judge.judge(...) <- ProcessBuilder, # =t
-> new Submission(...) + setResult <- MERZIEFE
-> dao.save(sub); subId = sub.getId() <- JDBC # A f, (save & [H] void)
-> SwingUtilities.invokelLater(...) <- [E EDT
> REFEFTANER XK
-> view.appendHistory(...) <- EE kA

-> JOptionPane.showMessageDialog <- # %
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> KA %4
%812 Socket/ServerSocket/MEFM. MachineJudge it ProcessBuilder FEAMAIMITXH (R
4i3t#2) , SubmissionDao &1 JDBC ilRIAMSURE , &I AHBRNRAMIFA.

HFRI: WLE (javac / java Kif)

5

src/oj/gui/Simple0j. java

& OJ RAEEFH (#A3fH)

package oj.gui;

import javax.swing.*;

import java.awt.*;

public class Simple0j {

public static void main(Stringl[] args) {
SwingUtilities.invokeLater (() -> { // % EDT tERW

JFrame f = new JFrame("Mini-0J #%x");
f.setLayout (new FlowLayout());
f.setSize (380, 150);
f.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE) ;
JComboBox<String> prob = new JComboBox<>(new String[]l{ "1 A+B", "2 “F7" });
JTextField input = new JTextField(12);
JButton submit = new JButton(" ##7%");

JLabel result = new JLabel (" Z/F4#=");

submit.addActionListener(e -> // Lambda 5% ActionEvent
result.setText (" E 4% [" + prob.getSelectedItem() + "] #ird =" +

< input.getText()));
f.add(new JLabel(" A E")); f.add(prob);
f.add(new JLabel(" # 4{")); f.add(input);
f.add(submit); f.add(result);
f.setVisible(true);
b

$Hi#: JFrame+FlowLayout+JComboBox (3% )+ JTextField (i )+ JButton+JLabel+ActionListener
Lambda——Ch9 8%, A OJ iR #EN.

YnFiniT (FEEREAER):
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javac -d build src/oj/gui/Simple0j.java

java —cp build oj.gui.SimpleQj

it

MVC i + aas

#iil 0jFrame(View)/0jController(Controller)/ProblemService+MachineJudge(Model), RiZ /A
SwingWorker fEfGAA¥IEAN. | EDT R, REAF (REBR L GFr-Hiem] ):

javac -cp "lib/*" -d build $(find src -name '*.java')

java -cp "build:1lib/*" oj.gui.Main

o sTbR e
1. BB T4 : [B31fa JComboBox<String> BaARMIEETLIEE (“id /xll”) , &% id AF , THEFhH

NS ; BUBS—12E getSelectedProblemId() , KiE+HIR[E -1,
B % - JComboBox A7 cpp # python B , ¥ {EE$E% MachineJudge,

3. JFRLYRtE : JTextArea {FR%ETEFIR , X3F Tab 4t , "AIMEEK IR,
4. 1BERNERGE Ul : SEEXERASI AR, RSHRERR” ..., ¥SHAE R RN ; JETRE

10.

11.

12.

AR E.

REFHL : OjFrame TAFEH—AHAKM JLabel (getResultlabel() %) , B ITFEFEBR” 1N

.4, BFREEBR JudgeResult.toString() (40 AC 3/3 (47ms)).

ERWE B THR/FHEY JOptionPane , AC KfE/x INFORMATION_MESSAGE , 3 AC B EJR
WARNING_MESSAGE , N%& 4 JudgeResult.toString() M detail FEk.

sk - BARAfaM JTable BM—1T , @A&RE ID, #B ID. 5. W&, B/ it 88, kg8
NRANFIRHFT.

FAL  /’ZICFKEL dao.save(sub) (R[E void) EA¥IERE , 123 ID A sub.getId() HRE ; IRX

HE&1R1ER sTcPath —3FANE (BEXXHRARILZABIR).

MiERR4 : DAO Jt3MiE (RES Db.get()) , ProblemService(ProblemDao, ProblemLoader),
MachineJudge (String) RIWALELE ; OjController MEZ 4/ (0jFrame, ProblemService,
MachineJudge, SubmissionDao),

TeRLEIKH : £F2TC Socket, ServerSocket, URL, HttpURLConnection F{EHAMLE API ; Machine-

Judge 1 SubmissionDao #A4iFA.

MVC £ : 0jFrame R EEA V4584 , 0jController ANEIEIRIE Swing A##4Ex, , ProblemService/Machine
A& Ul 2,

EDT &# : FiA view. x fAE EDT £H4T ; MachineJudge VAR ZAE ; #Bid SwingUtilities. invokeLat
mE EDT , T&BERLAHE,

09 M6a 24/ HAHE (Chl2 , WEHERE)
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ZHMARE HH% R 5% extends Thread/run/start, join, synchronized, [$—#] el OJ
$BMNE & (Thread/Runnable + synchronized/join);[$ 2] ESTN iz BBAZERSI + TIELAR
i + V@ C++ @A,

ZEI , Mini-OJ ATRERNEFS ZRFRAZAR , MALLERETEEF — X —EERINHENKREZ
Ao

(0B ]

£ Mb B2 G, AGEAeBARERK C++ FIBHXTIMNERIERIHITME. E1TATEN, SAMAAds [FikA
BMmARR

[RIE— : BATRAZE. MEMLEFERN AT B , B_URXAHTEIEE , BRSO EENTEABETFF 4. F
FEERE RERHE LA ABRRE | REMESRETEN,

[ : B FEIL RS, 12— while(true){} # Java XL, £ M3 4k JVM ARELEREA JVM 3
R, £ M5 SRR T AN HIEHL , B20R Java FLEFER AL ERF Process.waitFor () , E#F4EMR GUI It
e,

BRARNOERS : F—4F , IBFBUES Bt — ARSI | I HRAERENRIR[E ; -4 , I EERRBERLER
BAF , A THEEFEFR C++ HdWl—TLE B CH++ SmiiEshE 1M setrlimit EWIILAEFFFFIRE TLE
WRE |, Java XMAHEFESIERBIITEES.

[BI NRAENR R ]
Ch12 : Thread 5 Runnable
Java FEKBFFEENAR

// FAR—: %K Thread
class MyThread extends Thread {
public void run() { /* ... =/}

// FRZ: %I Runnable (H#H, RYLAMM)

Thread t = new Thread(new MyRunnable());
t.setDaemon(true); // FH#4f: FRFRHEHAMEE JM XA
t.start();

84



09 -M6a ZL&FRI A (Chl2 , WERRFE)

Ch12 : synchronized + wait/notify

synchronized HEXNZHRUME , RIER—HZIRAB—NMLREFABRRX, wait() iLUFTERBERBYIFER
notify () MEE—NEFHPMLTE (notifyAll () MEELHED).

synchronized (lock) {
while (FHAHR) {
lock.waitO);  // B#49(, #&
}
/R FE R
lock.notifyAll(); // “EEFFFH

wait () #JRFE while IERERE LM, AR if

XEFEEREEE (spurious wakeup) HIFFESIE.

Ch15 : iz BYHZERAS)
#¢r Chld YRz IR, FKINMIZEUE JudgeQueue<T> BIAER JudgeTask , WRtaE HMES KR , MARE
ERAIIAT— X IER TR « 3 RIF , SHEBRH.

SwingWorker : EDT 554448
Swing (KFTH RERIELREEHRELTRE (EDT) LT ; MHAEAR (ProcessBuilder, 3¢ 10) WhifElas
SRR EPIT , BUREALE. SwingWorker<T, V> 12T ARAEMIBIMEAEE

o doInBackground() : [EAKFAEPITRERHRIE , REILE,
e done() : EDT ZFEERELERIFRIFFE.

[=RiEStE L]

(AN FEEEm FLBHATAR FFRREN R
R M1-M3 Java X% T, £F2$H1T ToESEHITIRA

Solution.solve()
# JVM WE#AR
w2 M4 BRI T, £F2H1T ToiEi=HIStIBER
JudgeFactory 3
B, Judge I
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(AW/N e EF2hE FlEBIT AR FHAREN Fiali Nl

F=R ($17) Mba MachineJudge #® J,waitFor(O @ C++
i a1 ES setrlimit &4
ProcessBuilder
VSN C++ i
L

= &) Mé6a (F%) @ Mba, BRI N ANFHRIELRE  CH++ B4HEITH
SR HIHT FT + setrlimit,
JudgeQueue Java RHMNEFBES

AERE—ARNFRUNEE  FIBHITEEARE , FNSREE— NRLRELEA , FHRAETE-THRESK
NS EFEFHRER.

CFT = 4eHa]
FEFIESHBCEL T , AT 2RV ERBIERRET,

RRRBEKE

0jController (4 =)
| onSubmit ()
| +- SwingWorker.doInBackground()
I +- JudgeQueue.put (task) <--— R [E LB, A% EDT
|
JudgeQueue<JudgeTask> ([ 2 A %], synchronized + wait/notify)
|
JudgeWorker (74 % # , Runnable, < # %4 f2)
| run() %% & 3

+- JudgeTask.complete(result) <——- EH, %EFKY

|  +- JudgeQueue.take() <—-- FHHER
|+ BRGFFE R KA

|  +- MachineJudge.judge(...) <——— P C++ H F M
|  +- new Submission(...) + save <-—— N JE

|

|

JudgeTask (L 1ET , # # JEi# + synchronized # complete/await)
+- SwingWorker.done() <--- EDT Fl# A&
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oj.core.JudgeTask

BH—IIRTHLEMER , FEY Future MEIHLAR : await ) HERAAEEEIHENTHA , complete () [AifELE
RHMeET,

package oj.core;

import java.io.Serializable;

public class JudgeTask implements Serializable {

private static final long serialVersionUID = 1L;

private final int submissionId;

private final int problemId;

private final String userName;

private final String lang;

private final byte[] source; /)RR B AR I SR B AR
private JudgeResult result;

private boolean done;

public JudgeTask(int submissionId, int problemld,
String userName, String lang, byte[] source) {

this.submissionId = submissionId;

this.problemId = problemId;
this.userName = userName;
this.lang = lang;
this.source = source;
this.done = false;

/ex THREBZRA: HERER, “BiA avait O BHFE »/
public synchronized void complete(JudgeResult r) {
this.result = r;
this.done = true;

notifyAll();

S RXFREA: BEIFEMNZKERELER */
public synchronized JudgeResult await() throws InterruptedException {
while (!done) {

wait();
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return result;

public int getSubmissionId() { return submissionId; }
public int getProblemId() { return problemId; }
public String getUserName() { return userName; }
public String getLang() { return lang; 7}

public byte[] getSource() { return source; }
public JudgeResult getResult() { return result; }

oj.judge.queue.JudgeQueue
7z FUBAZERASY , A} LinkedList {EJKETENE , BT synchronized + wait/notify SCHIA=H-JHEREWNA.

package oj.judge.queue;

import java.util.LinkedList;

import java.util.Queue;

public class JudgeQueue<T> {
private final Queue<T> queue = new LinkedList<>();

private final int capacity;

public JudgeQueue(int capacity) {

this.capacity = capacity;

sk A NFIRRER, ARMEANRFRBIHEE +/
public synchronized void put(T item) throws InterruptedException {
while (queue.size() >= capacity) {
wait();
}
queue.offer(item) ;
notifyAll();

Ik HBEE: WFIZHER, ATEEHIARBEFE /
public synchronized T take() throws InterruptedException {
while (queue.isEmpty()) {
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wait();
}
T item = queue.poll();
notifyAll();

return item;

public synchronized int size() {

return queue.size();

WitiBA © capacity S¥GLAIIIEERSLIER AL E (back-pressure) B8N , Bl NETIRIEK., REFHRR 64
RpE],

oj.judge.queue.JudgeWorker

jH%E#E , X Runnable , AFHFEREARIZIT. ORTE - MRIIBES -> BIRBFHEREFAHE (40
submissions/sub<id>.<ext> , REETEMZIM , AAXNKZEFH Submission § srcPath) ->
MachineJudge -> new Submission(...) + setResult + dao.save(sub) -> [Ef JudgeTask.

KA
e A% new MachineJudge() / new SubmissionDao()— EfJAMIEREN.
e SubmissionDao.save(Submission) JR[d] void , j&F save(int, JudgeResult) XFEZ ; Eii

¥ Submission H save.

o HARFEE catch ¥ , LERMLT LR FRIRY ; REM4 task.complete () —4 RE AR,

package oj.judge.queue;

import oj.core.JudgeResult;
import oj.core.JudgeTask;
import oj.core.Status;
import oj.core.Submission;
import oj.db.SubmissionDao;

import oj.judge.MachineJudge;

import java.io.IOException;
import java.io.OutputStream;
import java.nio.file.Files;

import java.nio.file.Path;
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import java.nio.file.Paths;

public class JudgeWorker implements Runnable {
private static final String PROBLEMS_DIR
private static final String SUBMISSIONS_DIR

"problems";

"submissions";

private final JudgeQueue<JudgeTask> queue;
private final SubmissionDao dao;

private final MachineJudge machine;

public JudgeWorker (JudgeQueue<JudgeTask> queue,
SubmissionDao dao,

MachineJudge machine) {

this.queue = queue;

this.dao = dao;

this.machine = machine;

@0verride
public void run() {
while (true) { /O FPEAE, IV R Y
JudgeTask task = null;
try {
task = queue.take(); /7 B R B ER, T B
JudgeResult result = evaluate(task);

// WERZCTIHFAMN (save RK[E wvoid, ¥H save(id,result) & #)
Submission sub = new Submission(

task.getProblemId(), task.getUserName(),

task.getLang(), srcPathFor(task));
sub.setResult (result) ;

dao.save(sub) ;

task.complete(result) ;
} catch (InterruptedException e) {
Thread.currentThread () .interrupt () ;
break;
} catch (Exception e) {
/S EARERA LT LR REY, HE—/ RE
JudgeResult err = new JudgeResult(
Status.RE, 0, O, "Worker error: " + e.getMessage(), OL);
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if (task != null) {

task.complete (err) ;

private JudgeResult evaluate(JudgeTask task) throws IOException {
/71 REEFFEEAFAE (RY, THK, RREFHE)
Path dir = Paths.get (SUBMISSIONS_DIR) ;
Files.createDirectories(dir);
Path src = Paths.get (srcPathFor(task));
try (OutputStream out = Files.newOutputStream(src)) {

out.write(task.getSource());

/7 2. AEMNRKAEX
String problemDir = PROBLEMS_DIR + "/" + task.getProblemId();

/7 3. SN C++ HAN (TLE / MLE W C++ fll setrlimit #%%|)
return machine. judge(
problemDir,
src.toString(),
task.getLang(),
2000L, // JAMES ms, C++ FIAMA ML E B E AU
256 // HARAAFE MB

/) AR XA B submissions/sub<id>. <ext>
private String srcPathFor(JudgeTask task) {
return SUBMISSIONS_DIR + "/sub" + task.getSubmissionId()
+ langToExt (task.getLang());

private String langToExt(String lang) {
switch (lang.toLowerCase()) {

case "java": return ".java";
case '"python": return ".py";
case "c": return ".c";
default: return ".cpp";
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0j.gui.OjController — SwingWorker 1237

OjController EAEHEZEHE. MEKLNIRE KL : (0jFrame view, ProblemService svc,
MachineJudge judge, SubmissionDao dao). MEBRM=HZF : 8 JudgeQueue<JudgeTask> fFzh N
NP JudgeWorker (EAEAM dao. judge , AE new MachineJudge() / new SubmissionDao()).
A svc.listMeta() #¥iaHEE THIFEPEIRA.

RTINS B 8 M E A MachineJudge , B4 : £ SwingWorker.doInBackground () B3E{E5HdIA
5. i await O F4ER , £ done O EEZE| EDT Fi# getResultLabel ), EMAK. I AC HE. #S5—
{25 view.getSelectedProblemId() , REJE FHiEY JComboBox<Integer> 3&f%,

package oj.gui;

import oj.core.JudgeResult;

import oj.core.JudgeTask;

import oj.core.ProblemMeta;

import oj.db.SubmissionDao;

import oj.judge.MachineJudge;
import oj.judge.queue.JudgeQueue;
import oj.judge.queue.JudgeWorker;

import oj.service.ProblemService;

import javax.swing.*;

import java.nio.charset.StandardCharsets;
import java.util.ArrayList;

import java.util.List;

import java.util.Map;

import java.util.concurrent.atomic.AtomicInteger;

public class OjController {

private static final int WORKER_COUNT = 4,
private static final int QUEUE_CAPACITY = 64;
private static final String USER_NAME = "student";

private final OjFrame view;

private final ProblemService svc;
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private final MachineJudge judge;

private final SubmissionDao dao;

private final JudgeQueue<JudgeTask> queue;

private final AtomicInteger submissionIdGen = new AtomicInteger(1);

public 0jController(0jFrame view,

ProblemService svc,
MachineJudge judge,
SubmissionDao dao) {

this.view = view;

this.svc = 8vcC;

this.judge = judge;

this.dao = dao;

this.queue = new JudgeQueue<>(QUEUE_CAPACITY) ;

startWorkers () ;
initProblems () ;

bindEvents() ;

/) B N AFRIEEE, ARENS dao / judge (FE new)
private void startWorkers() {
for (int i = 0; i < WORKER_COUNT; i++) {
Thread t = new Thread(
new JudgeWorker (queue, dao, judge),
"judge-worker-" + 1i);
t.setDaemon(true); // JVM BB AEMHF TIELE
t.start();

// B svc.listMeta() #E 7t H T AL
private void initProblems() {
try {

Map<Integer, ProblemMeta> all = svc.listMeta();
List<Integer> ids = new ArrayList<>(all.keySet());
List<String> titles = new ArrayList<>();
ids.forEach(id -> titles.add(all.get(id).getTitle()));
view.loadProblems(ids, titles);

} catch (Exception ex) {
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JOptionPane.showMessageDialog(view,
"onE A E kM "+ ex.getMessage(), " &#iE",
JOptionPane.ERROR_MESSAGE) ;

private void bindEvents() {

view.getSubmitBtn() .addActionListener (e -> onSubmit());

private void onSubmit() {
/7 10 ARERBREA (£ EDT L#AT, %2)
int problemId = view.getSelectedProblemId();
if (problemId < 0) {
JOptionPane.showMessageDialog(view, " #HiaF—w@HHE. ",
" $27~", JOptionPane.WARNING_MESSAGE) ;

return;

String lang = view.getSelectedLang();

String src = view.getSourceCode() ;
if (src.isBlank()) {

JOptionPane.showMessageDialog(view, " JR&ffE A=, ",
" 275", JOptionPane.WARNING_MESSAGE) ;

return;

A

int subId = submissionIdGen.getAndIncrement () ;
byte[] srcBytes = src.getBytes(StandardCharsets.UTF_8);
final JudgeTask task = new JudgeTask(

subId, problemId, USER_NAME, lang, srcBytes);

/2. ERRREY, ERERFRRE
view.getSubmitBtn() .setEnabled(false) ;
view.getResultLabel () .setText (" il ");

/3. Fe&AE: AN+ £/FER
SwingWorker<JudgeResult, Void> worker = new SwingWorker<>() {
@0verride
protected JudgeResult doInBackground() throws Exception {
queue.put (task) ; /7 ERFHENER (FE)
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return task.await(); // ST L EERELE

@0verride
protected void done() { // [EZ EDT
view.getSubmitBtn() .setEnabled(true) ;
try {
JudgeResult r = get();
view.getResultLabel() .setText (r.toString());
view.appendHistory(
task.getSubmissionId(), task.getProblemId(),
task.getLang(), r.getStatus().name(),
r.getPassed() + "/" + r.getTotal(),
r.getElapsedMs()) ;
if (!'r.isAccepted()) {
JOptionPane.showMessageDialog(
view,
r.getDetail(),
r.getStatus () .name(),
JOptionPane.WARNING_MESSAGE) ;
}
} catch (Exception ex) {
view.getResultLabel() .setText (" #z %k k: " + ex.getMessage());

};

worker.execute() ;

oj.gui.OjFrame — REHLE

OjFrame /& 08 # API (B3 getResultLabel()) , ZEARFIEFER. REMS getter, ITHIRHTENAIEM
£ 08 Bf—% : getSubmitBtn(). getSelectedProblemId (). getSelectedLang(). getSourceCode().
getResultLabel (), loadProblems(...), appendHistory(...),

HFXIM: WLHE (javac / java Kif)
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-

src/oj/Demo6Ba. java

mFFAF#: Thread 4+ synchronized + join

package oj;
public class Demo6a {
static int done = O;
static synchronized void finish(String who) { // ¥ BRIFEEH
done++;
System.out.println(who + " #|5%, Zif " + done);
}
public static void main(String[] args) throws InterruptedException {
Runnable job = () -> {
try { Thread.sleep(50); } catch (InterruptedException e) { }
finish(Thread.currentThread() .getName()) ;
};
Thread ti1 new Thread(job, "worker-1");
Thread t2 = new Thread(job, "worker-2");

tl.start(); t2.start(); /7 TANHBEREHEK
tl.join(); t2.join(); /S EERECNHA R
System.out.println(" £F T : " + done);

#Hi#:Runnable + Thread.start() 3}&. synchronized {fFLZEFE. join() iLFLFE%EF— Chl2 %
=, BI OJ SMRATHE I,

YRiFE1T:

javac -d build src/oj/Demo6a.java
java —cp build oj.Demo6a

# worker-1 ¥ 5%, Zit 1

# worker-2 H| %, Zit 2 OR)FHEEARE)
# oW 2

Fh TRUBEMSY + TEEFE + 38 C++ HIEH

JudgeTask(wait/notify EBALER). JudgeQueue<T>(iZFUFAZERASY), JudgeWorker (N NFHEFZIHTEINTI.
B3 #E, Y MachineJudge), GUI A SwingWorker (RN, L [Hr=ties] ):

cd judge && g++ -02 -std=c++17 -o judge judge.cpp && cd ..
javac -cp "1lib/*" -d build $(find src -name '*.java')

java -cp "build:1lib/*" oj.gui.Main
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RoWTARHE

1. HRRZAE EDT : R SE@3RAMIK , BORREISREEASITHA | KEHRE” WTElH..“IEE 8K,
FREARER,

2. SEfEHIERSIR[E] TLE : 2% while(true){} i Java g C++ R, C++ FIEALER B8 ERR S5
R[E] TLE , Java MIER RIREER , NESL.

3. TEEAEME LM : AATHL sEFE dump #iAtE4FH WORKER_COUNT (BXIA 4) 144 judge-worker-N
KISFIPAREAEIETT , BEMNERMEREARRFE— dao 5 judge , I¥E1ET new MachineJudge() /
new SubmissionDao(),

4. BERRE—H  (FE—IXIRAEK JudgeResult , £ 0jFrame R/RKINAYS SubmissionDao #FXLEIEK
EERNERS— ; B submissions/sub<id>.<ext> HE#MIEE , K12 7F3 Submission
srcPath,

5. FEANRIAELRE | M TIELFRIA—ANMAFENEE ID , KiEHIR Exception FTELFRNATIEI 4K
ZUMRREAES , MV{ESFIR[E RE KA.

6. HELEW : K QUEUE_CAPACITY A 2, EIFAIE 5 X3 , 56 3-5 XM SwingWorker .doInBackground ()
VEZELE queue.put () , AEAFMAMRE.

7. getter 5 08 —3:OjController £#2{#FMH 08 ETXH OjFrame API (getSubmitBtn /
getSelectedProblemId / getSelectedLang / getSourceCode / getResultLabel) , #@l5
E getSelectedProblemId() , AIETHIY JComboBox<Integer> 3%fs ; OjController MIEZ 44
(0jFrame, ProblemService, MachineJudge, SubmissionDao),

8. WMEEELZIT : A M1 B M6a REERAME) (& M4 B HEE. Mba SMNBFIEN,. M5b BiRFEFA
. Mbc Swing ) EE—NHENMFBE FFEMSIT , AMFEMLH STEREARIER,

MBWERE M6a & Mini-OJ WRE—1 270, it , RAGETBMBHKTEAXMNR®RIT (M1-M3), &5
SicE (M4), sMpsESxH 10 (Mba), BiRERAA (Mbb), Swing GUI (Mbc) , ARAER L EFE
F%& (M6a), Chl3 MERERMAARIRNE , JudgeServer/JudgeClient/Socket /ServerSocket ¥A
HIVEEFMETR, RFNERETXEEE , FELEEEAT —FH Java WREBRZOHIA.

Mini-OJ $=R$EH (judge)

B, mFRI BN BgRiR. BiE1T. BREIR, Beiilds, tbxdid, fii—17 JSON #E. & Mini-OJ
THEH = ARIED ) BRE=H;Java OJ(MachineJudge) Rfatk ProcessBuilder HAE + IENf#HTLER.
BEN—1T

o ZiFH:cpp / ¢ / python / java(BEzhmiF / BIEKRE /| MEETHS).
o FEYIFAC / WA / PE / TLE / MLE / RE / CE / ERR.
o BIERRH:setrlimit(CPU/AS /it /#k)+ RAFLIEEPET A + 2% SIGKILL(GERFAhstFzE—
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f24R); SEOEFRANE TLE, BA7FEAE MLE,
o UWFRE RSt LR (g++ 10s / javac 15s), BitEARIERIESE.
o bbxt: BITRETH + AKESTIT;——special FFFARZE (le-6, & token); (N=HHAARRY PE,
o gt BASUHF / TG / FSERK ) SEHLEBERMIKRE, B,

Y

make # %\ T g++ -02 -std=c++17 -o judge judge.cpp

i

./judge —-problem < H H k> --src <® KX JFA> --lang <cpplcl|python|java> \
[--time-ms 1000] [--mem-mb 256] [--speciall

# —-—-time / —-mem % --time-ms / —--mem-mb 5| %

BEBRAE (B3, BBFHFF; 3 . in/ . out {F28%):

problems/<id>/
+-- 1.in 1.out
+-- 2.in 2.out

+-- 3.in  3.out
it (stdout —47 JSON)

{"status":"AC","passed":3,"total":3,"time_ms":3,"mem_kb":1840,"detail":""}

FER ax

status AC/WA/PE/TLE/MLE/RE/CE/ERR

passed / total BITMKm%k / &

time_ms RAMAR CPU 6

mem_kb I&{ENF (ru_maxrss)

detail K8 (WA/PE/RE ¥ case 5. CE H4miEsiRes)

WA:AC it WA 226 PE #3t68 ((R2@%5%) TLE @8-MLE @i7% RE 574 (558 /4E28%) CE 4

¥ /B ERR FIGALAERE.
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B+
make test # #2¥rH| :AC/WA/TLE/RE/CE/MLE/PE + python + % special
./judge --problem examples/problems/aplusb --src examples/solutions/ac.cpp --lang cpp
./judge --problem examples/problems/avg --src examples/solutions/avg.cpp --lang cpp
- —-special

MEMNE (A Mini-OJ mE)

mini-oj/

+-- src/oj/... # Java X # (MachineJudge 7 oj.judge)
+-- problems/<id>/ # A H :config.txt + N.in/N.out

+-- judge/

+-- judge.cpp
+-- judge # make M K&y — # 4| (.gitignore)

Java OJ iMiAR (BE=#%:ProcessBuilder + IFRIfi##T)

// 07.judge.MachineJudge

Process p = new ProcessBuilder (

"judge/judge", "--problem", "problems/1", "--src", "sub.cpp", "--lang", "cpp",
"--time-ms", "1000", "--mem-mb", "256"
).start();

String json = new String(p.getInputStream().readAllBytes(), StandardCharsets.UTF_8);
p-waitFor();
// AENM json #h status/passed/total/time_ms, #i& o7j.core.JudgeResult

FTEHRNHIE Mba HE=FEH—F MachineJudge,

REISIAR (i /HAHAR)

o M setrlimit + WA, (BRMTEDF (It seccomp/namespace/chroot, RERGAA. FiwE

SHERS), RIEMEEMAH / SREFTHEITIRR.

o R7FFIELA ru_maxrss JAERLIMIT_AS Rt c¢/cpp &#E LR (java/python f##RR 3SR E BN,

®’ AS 4iR%).
o CPU HREIRTAEAPAZIA SIGXCPU skAFFR SIGKILL fiik, ¥IHAE"CPU B#RIR” Z—3 TLE.
» java $#2%#) public &K Main(FBMAIBFRLESIM Main. java B javac),
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