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Design and application of question answering system in
intelligent operation and maintenance scenarios
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[ Abstract] In AIOps scenarios, the application of the question answering system can assist operation and maintenance personnel to
complete operation and maintenance tasks, query operation and maintenance knowledge, which can reduce the operation and
maintenance cost of enterprises. Usually, traditional question answering systems have a single function and can only complete one of
specific tasks or knowledge queries. This paper designs a multifunctional question answering system architecture that integrates four
question answering functions (Task, KBQA, FAQ, Chat). At the same time, the Rasa framework is deeply developed for task—
based scenarios, and an improved intent recognition neural network structure based on BERT is adopted; The performance of the
intelligent question answering system is verified by real operation and maintenance data. The results show that the question answering
system designed in this paper can not only return question and answer results in milliseconds, but also the accuracy of intent
recognition in task—based scenarios has been significantly improved on the original basis.
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Fig. 1 Schematic diagram of multi—function questions and answers fusion
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Fig. 2 Expert rules processing diagram
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Fig. 3 Multi-round dialogues schematic diagram
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Fig. 5 Introducing a dictionary of synonyms in ES
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Fig. 6 Improved intention recognition network structure

7 38 3E 3E A SCHE Y Y NS—Sampling ( Sampling
based on negative sample ) 53 i BEHEA T U ZRAE A 15
TS5 AR 7 iR

TR
Helibric
PRI
B
MR
ik

7 NS-Sampling E %R iEE
Fig. 7 NS-Sampling algorithm flow chart

221 BdEtnid

i g B I SR AR ) i S 1 ) b B Tl el
Fic bR TRV X R [ A BTk, BT o T AR
RIS, ane g [ 2 ae R ] Y RFAL” , 1A « 3 Ak
R AR U XY B R T R AR
B FRFF AT LD A SR, PO T Task 355,

FE TR FH I RASE 70 ik AR B
2.2.2  fEEAREETT

AR SORE R LTRSS 4 1 B AR TR 2R
RARBIM I BRI RN 25, 2R g
MR RIVEREA 25 U e PERE R, SRR AR B T S 56
HNER, AR Ny 2 W5y A
FEFP A B REAS , X nl 45 AT ISR AT

Tl S REAR SR 7 4 5 RE AR 3 ok A T A& B 5]
WA XA 5y 5 RS E R B ERIE ,
O LR QIR A2 T, 2 P H
A QI B, B BERT 22441 2510115 1 AL 2 21 15
AR e, B PR IR AR 25 5o 1) < B IR < A
HEFELL 20 DR R L AR PR AS o T LA
F B FRAGIX £ 5 TRV TRE AL

PP AR B RE AR F B AR i 2 IR bR R Ok
(IR X e TR AN AT LS IE R B R &, FEA AL
Grat ST H SRR B A
2.2.3  HdEiag

B R FH i SO 4 1) 7 Ok R AR R
G, DURTA 280 TP e AR B 22 1 20 Dy v
SEAE Y BRSSP AR A T I SR i
X HLUAN X B 0 A TR R A R
2.2.4  JREE

Zead 3T SR EL R v S AR AR 280 L T A A
IREVEEE S, B2 RS th TS 03 SR
B AN TR I R REAMR IR A SR AL R AE 1Y
T R AL T X B I RE ARSI
2.2.5 FHETR

= R RS B A 0 A R R TR AT 3
TN RBEAR AR SCBETE T 5 1 7T A Bh 4R T 2
PR A ARAE S5 AR AR L2 2,

xR2 HIEXR
Tab. 2 Feature table
FFHIE 1 FFAIE 2 FFIE 3 FFIE 4

VERC IP IEDN 5 = s« ddif DLx = Ik Lhs = 45

— ZRUE TR B )RR AE AR B AR R L 8 T B
ABRFREFIEA L, S 0~ 4 3k 5 ANFRAE YAk AR
FOR G A GE R S R X B 0~ 14 A4S
15 AN), B o R R RR AR AR R (E R 1, 5 )
O,

i 6 2 i 3 4 R 4% v ) AT AR A 5 72
WA BERT —wwm [ [] 152 AH [A] ) 768 4k JBE 0] o5t
NG 22 A7 Wi I ) 2t 2R AT AN 2K -3 (Mean ) {8,
AT LLBR R A DAY 768 2 1) 1k It/ 1) ek 4l B 4




55 8 Fll, 55 Bt R TR RGBT S N H] 59

fEfR B, RYEE R m P EZE2ERES
Softmax JZ ,

E 8 HHETIREM

Fig. 8 Feature engineering matrix

]
el

L1

AN BT 2 1 S HIAR A 22 DI RE IR 2 17 55
A R T R R B PR RE . SEER I T

T 25 ZR GE S i 7 3 JEE 55 Task 377 5% 2 P TR0 39000
HERf R, X B TR IR I
31 ZH—

X )22 2 0 ) o7 3R R A I, 16 FH 200 2%
PUEA], Hd KBQA 1575 FAQ 15714 100 4%;
TEFH Task & S AL (2846 NI &3 12 Fh 2]
250 SRS N 21 A S Y BRI A S 20 SRR
A, 3R RS R Z [ KQBA : FAQ : Task =
11 2.5, 55EBR0 B8 iz, 9255 5

AR T AR50 T SRR O RERS RS BIHESE IS B
Tl 7 5 O FERS DL R 2545 BT A 5 1) R G2 V- 9 #E T
MA7E i7-8700 CPU @ 3.20 GHz M E5 kT, [0
B RGFERT AR LR 3,

*3 HERGEME

Tab. 3 Time consumption table ms
Y5 FAQ KBQA Task
PR RYAE I 12.2 53.6 105.7
Al AL 14.4 55.8 97.6
SEHHEMS 71.3 71.3 71.3

SCRRB, Z IR IR A b S A RS A A L T
FARRIFE I B A B WG, Hoh Task 3 5075 45 T
Task HHEHAT T /NIRRT, W25 5 B 7 5t )
SRR D AR T R GERT LA ms ZHb R w1
3.2 Xm—”T

XF T Task 375 2 EIUIPERE RO DN 38, 523695
SEY— Y 250 4% Task S50 Ay, 0 bE T2 T
scikit — learn JBE ) 1% 45 Bl #% 2% >) & 3 Logistic
Regression 5 SVM (£ 4% | Bl LinearSVM ) | DIET &
% R E) BERT,, B ek R 2 R B A AL AL 5
i, Forp ARG 7 > vk Ry A ) AL D7 5000
22387 N-gram (1, 3) + TF-IDF 5 Jieba 43 +
Word2Vec BT, Word2Vee R BIEHFE T HE G
BRI AR p A 85 1 3] ] i 5 B )
SEHVEBT TR PR PR ERG AR LR 4,

R4 BREMMEHE

Tab. 4 Model prediction accuracy

Logistic Regression LinearSVM

URES DIET  BERT,. Sl s
TF-IDF  Word2Vec TF-IDF  Word2Vec

HER 3/ % 80.8 86.8 81.6 88.0 94.8 98.0 99.2

LR AL GEHLAR 2 2] Bk N B 4k S
S SCAR P AT S5 PERE AR, W AR T IR B 2 S R
BT BERT 1 2 U058 20 20 R B b o T At
W AR SCHE A L T BERT A9 20 75 725 e 3R S A 76
f£ BERT,,. WLl ot — 2048 T+ T S %

4 HERIE

TE AlOps 5t N, AT T 2 REM A R4
PO R T 4 FpIR) 25 TIRE , REWS 4 Bhas 4 N\ D 58 il
BAETAE, 41X Task 5%, il % RG890 B 9037 14
SRRz 4ERHE AT A, A SCHE T T BERT 19

OB B PRIRUN B 22 R 2 254, SEER SR T 2 D fig
)24 RO AT B B VR TE 2 il & i s 0l
TARER AT UG ms SR PR A N 5 TSR T AR T

BERT B9 e5CiE 780 75 IR 53] #2224 | Task 375 5% B
TUBIER SRR A A
222 3k

[1] KONG Xiaoquan, WANG Guan, et al. Conversational Al with
Rasa[ M]. United Kingdom; Packt Publishing, 2021.25-27.

[2] Bet, . FaelmIZ& [ M]. dbat. 55 80E A, 2018.85-
92.



