HFRMSR JML 2B R EBIELESH

SEniE: B7RTEASMRE, (URRZACTIE. EAERESFER VML HRBHEMEIBECHIR
B, BMLAER, &Eek.

F£—8ky: JIGBR

RREl, FETHEREH—STIMHRXRERRTARIBERBURBXREE, FIENEEE
JMLEBEERNSIEITSEEPNEEEX, #EEFR)MLREIRSEREEEED

BTERsT: TREHENR

FERFNEAHEZERMLIERIEESD, ANREREEEE—ETH.

E=2Z1y: TREA
—. {ELBEFER
R E TSRk WA, RESRI=RR TS, B

o EIEMEFIRMAYED Person. Network Fl Group, FREMBECH) Person. Network Fl
Group 2,

o EISMEHIRMAYEN Message. EmojiMessage., NoticeMessage ¥l
RedEnveTlopeMessage , REIMECHY Message, EmojiMessage. NoticeMessage ¥l

RedEnvelopeMessage %,

o FEESPHRXTREXTHNME, BIHRREHRENSHRRER, THECHREX.

person, Network Fl Group ZAYECIE NRCIIFIRIRIAY JIML HEE EEEOIRCRE 4 HEE,
FZNRFFEHRERE ML g, RS6EH Java SRECIEMAYEO, FHRIEABEMTER SR
IML 8. Bk, SMRFFEFE=12 MyPerson. MyNetwork ¥ myGroup ({R&{l, Bk
XEUBTENHERE) , HALIENAYEOREZE, 81N ARBIIEE™&HELS LAY IML #Ig
EM.

PR E Message HJEE[H RedEnvelopeMessage . NoticeMessage. EmojiMessage , EE[EN
IRACABFOIXIRZRY JML A BB ORI e, EFFESURSFERIERE IML g, REE
Fd Java SRECHAERAYEZC, FHARECIBSEMME TS XIRAY JML 8.

HRBRERCEEHBRLE, X—EoeBEIRM VML g, SURFEEFANTESEHIXTRE
EANEMAEA, SARMIRREITH, REFRXLEMSEEIMECHSESE, FH print() HikEE
BIEREHIEERER.

LR, FEEFHMIEFRHESTEEEL SR Runner 25, HEHEABSEEIAY Person .

Network . Group FIRNERZE, XKESBREFTENZT, B TXHERTR.

I ARRVEAARAZAIADSEI, BFEBFERAN + B + bug (EERIEMENIEL, BRSNS
T,
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Person3t

Person HIEREOMEMES QAOFHREE, Lt
FRILZSh, Person SMRSEHl—MEIETTA

1 public class MyPerson implements Person {
2 public MyPerson(int id, String name, int age);
3 (1%

SR EANBIE NERFIIAL Person ITER,

person FY/EMH:

id : XF4B0 Network FFFE Person WA= IE—F—8Y id

name : W&
ge : TFiR

socialvalue : #13%{H, #IEBESN 0
money : £&, ¥IIAENSN O

SRR IISREIEIRSCIN, BEMEEREIIENH public, Runner PIEEBREUIEIEREHTT
Person SCHAIAYAERK.

Network3$
Network FEMEZEONME I ESSHIIFHRRE, LHEARINEAR,
BRI ZHM, Network ZERARSEII—/MEETTi%

1  public class MyNetwork implements Network {
2 pubTic MyNetwork();
}
ISR EANIBIEHER— Network XIHR.

EIRFREERMIERTIN, BRIMNIEHLHIIENS public., Runner WIEEIREBUIEIEREUHT
Network SCAAIRYAERK,

Group3$
Group NEMEONSNE A SRR, LAbARmesR,
BRIZHM,  Group FERCII—AMEIETSIE

1  public class MyGroup implements Group {
2 pubTic MyGroup(int id);
3|}
IIERERNBIENERFHVIIAN Group TSR,
Group BB
id @ XFZ7E] Network HIFTE Group XWRELHIMZIE—FK ] id
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IRTRFMIIERMIERSIl, BXRMMSERMIIENS public. Runner RIGEFERENISRENHTT
Group SERIRIER.

Messagez&
Message MIEMAEZEOMENESBRIFHRAE, AR,
PRIEZSM, Message SRWVRSEIIR MG, BEAEKGESRIBMAHEN— Message XK,

1 public class MyMessage implements Message {

2

3 /*@ ensures type == 0;

4 @ ensures group == null;

5 @ ensures id == messageld;

6 @ ensures socialvalue == messageSocialvalue;
7 @ ensures personl == messagePersonl;

8 @ ensures person2 == messagePerson2;

9 @*/
10 public MyMessage(int messageId, int messageSocialvalue, Person

messagePersonl, Person messagePerson2);
11
12 /*@ ensures type == 1;
13 @ ensures person2 == null;
14 @ ensures id == messageld;
15 @ ensures socialvalue == messageSocialvalue;
16 @ ensures personl == messagePersonl;
17 @ ensures group == messageGroup;
18 @*/
19 pubTic MyMessage(int messageId, int messageSocialvalue, Person
messagePersonl, Group messageGroup);
20 1}
Message HIE M :

id : FET Network FRFE Message STSSLBIMI=HR—TC—H id
socialvalue : HEANTIE

type : HEATRIE, B 0 f1 1 WINE

personl : JHERAIRIEE

person2 : HERYEEIE

group : EERVEKIAE

BIRROISREIEIRSCIN, BHEMEEREIIEN public, Runner PIEEIBREUIEIEREUHTT
Message SLAIATAERL.

RedEnvelopeMessage3
RedEnvelopeMessage RIEREOMSNESGAIFFRNANE, LARINEER.
BRILLZS, RedEnvelopeMessage SEWNRSLII MAIETTI%, EEAZKCERIIBMEFEM —

RedEnvelopeMessage XJ&R,

1 public class MyRedEnvelopeMessage implements RedEnvelopeMessage {
2
3 /*@ ensures type == 0;
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4 @ ensures group == null;

5 @ ensures id == messageld;

6 @ ensures personl == messagePersonl;

7 @ ensures person2 == messagePerson2;

8 @ ensures money == luckyMoney;

9 @*/

10 pubTic MyRedEnvelopeMessage(int messageId, int luckyMoney, Person
messagePersonl, Person messagePerson2);

11

12 /*@ ensures type == 1;

13 @ ensures person2 == null;

14 @ ensures id == messageld;

15 @ ensures personl == messagePersonl;

16 @ ensures group == messageGroup;

17 @ ensures money == luckyMoney;

18 @*/

19 pubTic MyRedEnvelopeMessage(int messageId, int luckyMoney, Person
messagePersonl, Group messageGroup);

20}

RedEnvelopeMessage (LIELEE) HIEM:

id : X3=5R0 Network PTG Message JIREAFIMEHR—F_RIER id
money : £IBHISER

type : HERIRIE, B 0 1 1 WPEYE

personl : HEKIXE

person2 : jHEREIE

group : HRAIEKE

BIRROISREIEIRSCIN, BEMEEREIIEN public., Runner IEEBREUAEIEREUHTT
RedEnveTlopeMessage SLIREEAK.

NoticeMessage
NoticeMessage IEMMEOIIENEL BRIFHRR, HAARINEER,
BRILZIN, NoticeMessage RMNSLIIR/MAIES A, BEABEGEERIBMEFER—

NoticeMessage W&,

public class MyNoticeMessage implements NoticeMessage {

ensures type == 0;

ensures group == null;

ensures id == messageld;

ensures personl == messagePersonl;

ensures person2 == messagePerson2;

@ ensures string == noticeString;

@*/

10 public MyNoticeMessage(int messageIld, String noticeString, Person
messagePersonl, Person messagePerson2);

> ® e e

1
2
3
4
5
6
7
8
9

11

12 /*@ ensures type == 1;

13 @ ensures person2 == null;
14 @ ensures id == messageld;
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15
16
17
18
19

20

@ ensures personl == messagePersonl;

@ ensures group == messageGroup;
@ ensures string == noticeString;
@7':/

pubTic MyNoticeMessage(int messageld, String noticeString, Person

messagePersonl, Group messageGroup) ;

3

NoticeMessage

(BATER) B9EM:
id : XPHE] Network FFFE Message MWSRELAIMEH—FL_ANER id

string : BAIRIRE

type : HEHFE, B 0 M 1 WMEE

personl : BHEKIXE
person2 : HEZEKE

group : EERVEKIAE

SRFIERMIERSCHl, BXRMMEEREIIENA public. Runner WISENZRENAIIE R £

NoticeMessage SCHIRYLEAK.

EmojiMessage3

EmojiMessage RIEMMZOIAME N ESBAIFFHRNAE, LARINESA,

BRILLZS, EmojiMessage SEWMRSEIIR MG %, BENRIGHERIBMEHER—

EmojiMessage XI&%,

1
2
3
4
5
6
7
8
9

10

11
12
13
14
15
16
17
18
19

20

public class MyEmojiMessage implements EmojiMessage {

/:‘:

00 0 0 @

@ *
public MyEmojiMessage(int messageId, int emojiNumber, Person

ensures
ensures
ensures
ensures
ensures
ensures

/

type == 0;

group == null;

id == messageld;

personl == messagePersonl;
person2 == messagePerson2;
emojiId == emojiNumber;

messagePersonl, Person messagePerson2);

® e e 6 &

@

@/

pubTic MyEmojiMessage(int messageId, int emojiNumber, Person

ensures
ensures
ensures
ensures
ensures
ensures

type == 1;

person2 == null;

id == messageld;

personl == messagePersonl;
group == messageGroup;
emojiId == emojiNumber;

messagePersonl, Group messageGroup) ;

3

EmojiMessage (FIEEE) NEME:

id : XIHE] Network FFFE Message XWSRLAIMEH—FL_ANER id

1

)
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emojiid : KIEHRS

type : HERIRZE, B 0 M1 1 BOEE
personl : HERIXE

person2 : HEHEIMNE

group : JHERIEEKIA

IEIRREIEHREIEREM, BRIMISHLIITEN ST public, Runner RIGEIIREBUEISREHIT
EmojiMessage SCIAYAERK,

FFNFTEBIWEAETBRMHNMSREEE, KT 10 MEEHETRERIRES.
BN RERONERLIEESHREIETTE.

BRIEZSN, BFBELI—NTEBHI printQ J5iE. printQ FTERBESTHEGERIEEEREHE
tRERIES, Runner XEBMMERIRE. NI, BFIULMESREXRFEEXEME
. 5% (B0 ATLMBE— TR, ELOUEABIRERN static BlE, EIRZEERERN
it#0.

SERITHESENEMEG, KREEKNT:

e PersonldNotFoundException:
1  public class MyPersonIdNotFoundException extends

PersonIdNotFoundException {
public MyPersonIdNotFoundException(int id);

N

o EHIEI(: pinfx, idy, x AHRFERERLRE, yHiZ person.id MAILRRERN

IREL
o % network EEFEPTEESNSHESMALEER, RUSE— AR ENSEH—
REE
s LUINRSASIE func(idl, id2) , ISR id1F0id2 9egizRE, WEAA" id1 g T
ZEE"

e EqualPersonldException:

1 public class MyEqualPersonIdException extends EqualPersonIdException {
2 public MyEqualPersonIdeException(int id);

3|1

o HHEIL: epi-x, idy, x AREEEERISZIREL, v /9i1Z Person.id fKILZERERN
REL

e RelationNotFoundException:

1  public class MyRelationNotFoundException extends
RelationNotFoundException {
2 public MyRelationNotFoundException(int idl, int id2);

o &I rnfx, idly, id2-z, x RILERBRERERNSULEL, v Person.idl fikittss
FERNREL, 23 person.id2 fKRIEFREINREL
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o idl, id2 EFEUEAIMIE, H/NEIXEL

e EqualRelationException:

1 public class MyEqualRelationException extends EqualRelationException {
2 public MyEqualRelationException(int idl, int id2);

3|1}

o

B erx, idly, id2-z, x AWERERERRUREL y 3 person.idl filklLtt3ES
BHUXREL, 29 person.id2 fAIERERNREL

o idl, id2 EEUEAIMFRF, H/NEIXELH
o idl 5 id2 M, MAZ id AT —IRIERFE, id == idl == id2
e GroupldNotFoundException:

1  public class MyGroupIdNotFoundException extends GroupIdNotFoundException
{

2 public MyGroupIdNotFoundException(int id);

3]}

o HHMET: ginfx, idy, x MUERBREAERRSUREL, vy /91 Group.id MRAILLRSER
IXE

e EqualGroupldException:

1  public class MyEqualGroupIdException extends EqualGroupIdException {
2 pubTlic MyEqualGroupIdexception(int id);
31}

o HHET: egi-x, idy, x AMRFERERISUREL, yHiZ Group.id MRILZERERIR
”

e EqualMessageldException:

1 public class MyEqualMessageIdException extends EqualMessageIdException {
2 public MyEqualMessageIdException(int id);
3 (3%

o &I emi-x, idy, x AERBREERERNZIREL, v HZ Message.id IS ERN
IREL

e MessageldNotFoundException:

1 public class MyMessageIdNotFoundException extends
MessageIdNotFoundException {

2 public MyMessageIdNotFoundException(int id);

3]}

o IR minfx, idy, x NHEBRERENSIREL, v % Message.id fiRILERE
BOREL

e EmojildNotFoundException:

1  public class MyEmojiIdNotFoundException extends EmojiIdNotFoundException

{

public MyEmojiIdNotFoundException(int 1id);



o M. einfx, idy, x NUKBRERKERCIREL, y/9ix emojitd MKILLZEFERIR
%5

e EqualEmojildException:

1  public class MyEqualEmojiIdException extends EqualEmojiIdException {
2 public MyEqualEmojiIdeException(int id);
3|}

o IR eeix, idy, x NILERRERERITUREL, vy HiZ emojitd AEAILKERERIR
%

BIUERSS : RITHEIY
HEFESCIMLAERT, ZTOEBAAEREMLASHIRIR NRAERSEAMRE, BEMiXEEH
BHERSCI S REHT—ERENEE.
HEESURFEE TUEEER Junit BT B SRR T
o Junit 2—PETAE, JINEIRERTMUNIEMGE, REMAIZEHMFG AL IERERIRIE
REMNS. STLUEEUABSRUNRENRESTE (BHRIE9RG)  UEBREELER
LRI TIEFIIREIIL.
o LEHh, Junit J9=EiRE Java IDE (Idea. eclipse &) IHERATERSF, AILIBTREBXEN.
HEMREE:

o |dea TEIE Junit
o ldea T Junit Y= E{FE
o FMBIRFAILABTHITERANRRR, BEXHEF: Java Junit,

o BAEERAAMHEBFIEA Unitiids5iE!

FRERS: WAEH

FREBE T RBNEHEONEREWAERRER, iEBTERNGHRETIINE, FESLEL
EFISEMAGE, FREMAZOBTASHTULN, FEUNERETEHEOH THEL.

BHEONERFAAEBERORISENSF, SURFALIHEERNE, XERNREGHEFERE
RO EREINEEI .

EFmainREAITTF runner BSER, SULUTEE.

1 package xxx;

2

3 dimport com.oocourse.spec3.main.Runner;

4

5 public class xxx {

6 public static void main(String[] args) throws Exception {

7 Runner runner = new Runner(MyPerson.class, MyNetwork.class,
MyGroup.class, MyMessage.class, MyEmojiMessage.class, MyNoticeMessage.class,
MyRedEnvelopeMessage.class);

8 runner.run();

}
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https://blog.csdn.net/yitengtongweishi/article/details/80715569
af://n195

H

o WMA—EREINERAREHT, WH—EEirERd.
o MARBLUESRIZEAN, —FKESH—T, BEURFEONFEH, —9Ht5H—17.
o WMAERAESEHIBAED, BHERESRENELZEN,

ESEA—RIESAAEERE)
o EAIER: WOTHE SHL BH2..

KRS RIESIT
LI EA T HINE, BLEANES

add_person id(int) name(String) age(int)
add_relation id(int) id(int) value(int)
query_value id(int) id(int)
query_people_sum

query_circle id(int) id(int)
query_block_sum

add_group id(int)

add_to_group id(int) id(int)
del_from_group id(int) id(int)

query_group_people_sum id(int)

query_group_value_sum id(int)

query_group_age_var id(int)

add_message id(int) socialvalue(int) type(int)
person_idl(int) person_id2(int) |group_id(int)

send_message id(int)

query_social_value id(int)

query_received_messages id(int)

query_least_connection id(int)

add_red_envelope_message id(int) money(int) type(int)
person_idl(int) person_id2(int) |group_id(int)

add_notice_message id(int) string(string) type(int)
person_idl(int) person_id2(int)|group_id(int)

clear_notices id(int)

add_emoji_message id(int) emoji_id(int) type(int)
person_idl(int) person_id2(int) |group_id(int)

store_emoji_id id(int)

query_popularity id(int)

delete_cold_emoji Timit(int)

query_money id(int)

send_indirect_message id(int)
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224

BS

add_person

add_relation

query_value
query_people_sum
query_circle
query_block_sum
add_group

add_to_group
del_from_group
query_group_people_sum
query_group_value_sum
query_group_age_var
add_message
send_message
query_social_value
query_received_messages
query_least_connection
add_red_envelope_message
add_notice_message
clean_notices
add_emoji_message
store_emoiji_id
query_popularity
delete_cold_emoji
query_money

send_indirect_message

ap
ar
qv
qps
qci
gbs
ag
atg
dfg
qgps
qgvs

ggav

am
sm
qsv

agrm

arem
anm
cn
aem
sei
ap
dce
gm

sim
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#

A

ap 1 jack 100
ap 2 mark 100
ar12100
qv 12

gbs

qps
qci12

ap 1 jack 100
ap 2 mark 100
ap 3 grace 200
ag 1

atg 11

atg 21

dfg 11

ap 1jack 100
ap 2 mark 100
ar12100
ar12100

qv 12

qv21

ap 1 jack 100
ap 1 mark 100
ap 2 mark 100
qv12

qv 21
ar12100

ar 12200

ap 1jack 100
ap 2 mark 100
ag 114514

atg 1 114514
dfg 2 114514
ag 114514

atg 1 114514
dfg 1114514

ap 1jack 100
ap 2 mark 100
ar12100
ag 1

atg 11

ggvs 1

ggav 1
am 1100111

sm
gsv 1

o2k

Ok
Ok
Ok
100
1

2

1

Ok
Ok
Ok
Ok
Ok
Ok
Ok

Ok
Ok
Ok
er-1, 1-1, 2-1

pinf-1, 1-1
pinf-2, 2-1

Ok

epi-1, 1-1

Ok

rnf-1, 1-1, 2-1
rnf-2, 1-2, 2-2
Ok

er-1, 1-1, 2-1

Ok

Ok

Ok

Ok

epi-1, 2-1
egi-1, 114514-1
epi-2, 1-1

Ok

Ok
Ok
Ok
Ok
Ok
0

0
Ok
Ok
100



#  fREEA o2k

ap 1 jack 100 Ok
ap 2 mark 100 Ok
ap 3 tark 100 Ok
ar12100 Ok

7 am 1100012 Ok
sm 1 Ok
qsv 1 100
gqrm 2 Ordinary message
gqrm 3 None
ap 1 jack 100 Ok
ap 2 mark 100 Ok
ap 3 dark 100 Ok
ar12100 Ok
ar1310 Ok
ar2310 Ok
am 1100012 Ok
anm2str012 Ok
arem3100012 Ok

8 sei 1 Ok
aem41012 Ok
sm 1 Ok
sm 2 Ok
sm 3 Ok
sim 4 20
qsv 1 604
grm 2 Emoji: 1; RedEnvelope: 100; notice: str; Ordinary message
ap 1 1
dce 100 0
gm 1 -100

XTFHE
EHEE A PRE

BSFHAZT 10000

add_person 15$£EAHEIY 5000
query_circle I8S&EANRIT 333

add_group fESREAET 25
query_least_connection 1§ AHEIT 100
age(int) {Bff [0,200]

value(int) {EfE [0,1000] =

name(String) IKEARIEIE 10

emoji_id(int) {EfE [0,10000] &
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add_message, add_red_envelope_message, add_notice_message, add_emoji_message 5
< {FiFtype A 0 B 1, socialvalue(int) {EfE [-1000,1000] &, money(int) {EfE [0,200]
B, string(string) KERNET 100, I+, MAESTREFE

person_idl | person_id2 | group_id EHZMERFFERNIBR, Runner RSMEHXEFNIES
FEFR. B, JE05EEHRIRIESPERMMUIIEIERSSIEY, THEEBILEBER. #ELE
FEHH Runner 2RI,

BilEERE

BLFEAZT 5000

add_person I8 A EBIE 2500
query_circle $§S$EEAHBIE 100
add_group {E<FEAET 20
query_least_connection I§SEEAHEIT 20
age(int) {BfE [0,200]

value(int) {BEff [0,1000] =
name(String) IKKEARIEIT 10
emoji_id(int) {E7E [0,10000] H
add_message, add_red_envelope_message, add_notice_message, add_emoji_message$g<
SRR IREPAIERLAR

izt

RNWFE NG ERESHIFZURIUSRIISIERE, NS MNRORTIERE, BESHE
ML AUERIENX. BILANA, RERHBSEMEHE IML, MEERIEIERNE, (BRALEFIEHAERFR
&,

HTHERUERAN, EFBNZRIA2RERE, MR ARETIZWLS.

EFRIERAIZIT cpu BB 10s, EXARIBENAIEERE, ER2ERIEIEREERENES.

7\ab53: RREET
—. &R

o BEFMNSERB, TEARTH—IIRARITICTEELARRE T 2B ME—HRINetworksEfH
MREEAARERERA., WERLHEEANE, BEXEEE—T
tERAN, ESRIRHEFERA
trtEml, EVRRHERRE
WWERE, ERRHRRIEIRHRIBEL =
BB T RERNE, BEEE
RRVEW PRI ETRA TR, (ERHIE java 334, REZMIERBERNLA 2094
ASTIRNA],
XFFRELBR[XMGTREAT, FESTHIFSHTISHR, FETEERBFREE
PEEROMNME, FHRBEHTINRNREIN, $ERBILIEE Runner RIS,
FrREEE : (BRI BN HORE)

[ ] [ ]
O O O O
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= BR

* AEREEIRIENFIRMEGIEOETRE, HIBMEHTHE. W, EENARTH, MR
ERBNLEBEI REIFFR hack BIHERORNE, BEMY neumy@qq.com BFABIENZIITES
iR, E%ERE, BEEEATHEILLE,
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