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Abstract: A chatbot is a compufer program that simulates human conversation and communicates with human through

natural language processing and generation technology. As main access to human-computer interaction for a new generation

of artificial intelligence products,‘logical implementation and interaction are critical to the design of chatbots. Based on

technical characteristicsf chatbots, this paper adopts Python-based Django micro-service web application development

framework in the implementation and encapsulates dialogue algorithm model and logic processing process into a micro-

service API (Application Programming Interface). Thus, other applications can request the interface of dialogue service for a

secondary development of functions. In order to improve the efficiency of query processing, a memory-based non-relational

database Redis (Remote Dictionary Server) is used with relational database MySQL (Structured Query Language) to reduce

the number of reads from hard disk and so to optimize system performance.
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2 tHX# AR (Related technologies)

2.1 Python
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2.2 Django
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A1 DjangoiE 22 7 22 A
Fig.1"Schematic design of Django framework

2.3 MySQLEERE
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2.4 Redis
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AT LAIAFI81,000 ¥/ 1, Redisil s i ALE “EdfiiL. (R
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3 iR Rt 55 (Process design and implementation)
3.1 IERFEERIE

FF Diangofy X L as AR S5 AR AN E 2P 7R

(1) 3% Al 45 A Bl i B2 U 2 $sentencefluserld , Ho
sentence iy Fil U ARYA]T-, userTd iy I A ME—FRiH

(2)DjangoE 22 H1 {1y View |2 i B fi# AT 2 Hsentence fil
userld,

(3)PAsentence fkey fERedisfnlu H & #EAT &, %
EFCFE, WAFvaluelUt /F A dialogue, H5EH7 A= di J& 1)
h1604,800 Fb; A AT SE, WKFsentenceff ANLUK
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(4)Phuserld AkeyFFRedisfjuserdst H ¢ #Ef T80, 2
i FCT, W Mvalued|FEL Hdst. statefilkeyword, FH
L A JE 12604, 800 B2 EAEAREICR, WK fkdst.
stateflikeyword#H:5 ARedis, HH, dst.stateriz g%t
RSB GRS, keyword iz P kR i% Y ¢ H R

(5)¥fsentence, dialogue, dstf& ADPLN]IFE Mg ] fikh
AT R BRG], EHDPLATHAL HEE R BoR R AEH 2, W 4548
BIR, HA% Bl 4 HiG s A DPLALH A FEE R BoR i 2,
b J5 1) ) Rl question € AQAREER,

(6)Aquestion fkey fERedisfaa H st F T8 . #58
WENCSE, WM valued|E HEH answer, Jf 87 AL ai & 34
604,800 Fb; FAARFNCT, I MBI R e ¢ G 1) - ok
IR AT DL e A% o] 25w, [R] B RF PR BPA Redis, BT
Az fin R 604, 800 F5,

Y | NLU.predict(sentence) |

B2 sFiENLE AR L AR

Fig.2 Flow chart of chatbot dialogue service

il B, R AR BT R BRAY RS
AR IB B R A VC FE 9 1) 50 8 2 A7 ZERedisz . HoAt
TIPSR IR S5 B, 2 i A 2 G W A BB )R 2
filr AL, B M Redis Bl 4 BN 2, A e T BB
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H R BIL i AR 2R i 5P 5 S X i S A Y O B
VETC B J5 PR 2% K B 1) 23 SO I A BRI 28T, TRLRE 2%
R R P Y keyword 7 BUE N ) X R A S . K BRI R AN
) E RS FANFR VIR 2R

=1 F@iFFRkKkeyword_info
Tab.1 Keyword table keyword_info

s TBA g3 Ji filii&
1 id inté11) i Fegilid
2 keyavord varchar(64) ez K]
3 createlby; varchar(64) E= LUFIN
4 creafe’ time datetime(6) B[S elfetina|
5 update_by varchar(64) BRINZS B A
6 update_time  datetime(6) BRikas CGn!

=2 [@&xfFqga_info

Tab.2 Question and answer table ga_info

382 Bt ey Ja ik
1 id int(11) Estiid ] xid
2 keyword_id int(11) Hhigt I G Sk
3 keyword varchar(64) El=2 K]
4 question varchar(64) E| sy i) R
5 answer varchar(64) Eley BE
6 create_by varchar(64) Bl BIEA
7 create_time datetime(6) e[z Bl 7S]
8 update_by varchar(64) iz (LEIN
9 update_time datetime(6) BRI & BT ]

3.3 RedisTFEfi#RBg &It
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H3EF, PAquestion Akey, PAanswerivalue, Ay )EHI N
604,800 b,
4 MgESHr(Performance analysis)
4.1 REEHRERRMKTIA

AR SCRF LS AR S5 T %R A2 Windows 64744
R4 AL, Ab¥ERE Alntel(R)Core(TM)i7-8565U CPU @
1.80 GHz 2.00 GHz, #Z.U#8 1, W N16 GB, 2400 MHz
WA, WREEHETIF R L, HEREEREHSE T AR
FPostmanid K2 v7.34.0f1 Apache ServerHf#jab.exe
A,
4.2 BAANER M Rz A i) i
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X AR S5 AR R B N2, 0 SRE SR R e S s E] . 40 B 370 B4
Fras, B R P g AR 55 & A0 B oK 5 )R] 24345 ms, i
SEA 7 1) ) ) R SR 52 U T A 83 ms, BRI A AT —
2 P o PR AR SRR ) B X LB 45 3R CL 285105k B Redis
L #3HPE A SR A R AERedisH B R, TEA#ITRE
AT AN B R,

@ Status: 200 OK Time: 345ms  Size: 853B Save Respol

TIME

3

Socket Initialization 0.81 ms
DNS Lookup q

TCP Handshake ~aghe

Transfer Start I c:221ms

Download k 3 ms

L
Total 347.56 ms

B3 # 0 P % — R E PTG Kook BB )
Fig.3 Response time of a new user's first question

® status: 2000k  Time: 83ms  Size: 853 B Save Respon

041ms |

Socket Initialization

| DNS Lookup
TCP Handshake
Transfer Start _ 81.38 ms
Download | 1.09ms
Total 84.2ms

B4 Fp R PR AR R R A 64 K e L B ]
Fig.4 Response time of the same question asked by

other users
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#® Apache Server ab.exe{iE¥—n5—cy3
“4{0,10,100,1000,10000}41{0,10,100,1000,10000}, *
N ETEREL, o R KA, DRSS A kAR
(Requests per Second, RPS, BAf Hreq/s)FIFHiE R 5E 5
BfA](Time per Request, TPR, HfiAms), MIRL5HE %3
B,

R3 BRIFRBEFRIERENMRERITR
Tab.3 Performance statistics of total requests and

concurrent requests

-n

1 10 100 1000 10000

RPS:186.74 RPS:314.36\,RPS:320.57 RPS:266.08 RPS:257.41
TPR:5.355 TPR:3.212), TPR:3.119 TPR:3.758 TPR:3.885

RPS:370.91 RPS:431.46 RPS:395.38 RPS:285.09

0
! TBR#2.696 TPR:2.319 TPR:2.529 TPR:3.508
100 RPS:24.70 RPS:24.76 RPS:24.71
TPR:40.481 TPR:40.383 TPR:40.462
oo RPS:24.41 RPS:25.05
TPR:40.964 TPR:39.919
RPS:24.11
§000 TPR.41.482

RS SR AT, WG S5 7E4 . 1B AT 4 R, B2k
100 AH KGRIk B PERE MRS, I RPSIAFI25AE A,
HBE#E I & B MRPSA AL ; TPRA40 msiidy, HFE#E
I R BRI TPR AL,

5 #5i8(Conclusion)
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