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1. Introduction

1.1 Purpose (53)

1.2 Scope ("H2l)
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2. Overall description

2.1 Product perspective (A= 2tH)

2.1.1 System interfaces

Interface 1 : Client

Cliente] L™E BIOt Api ServerO| 23st1,

Server=2FE Ot ARZAL0I|A|
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Interface 2 (Api Server)

Cliente| Api 2 *{2|sot=0| 28 JYEE DB Server, Deep Learning Server 0 2st1,
xe| ZAE 2ot Cliento] Z22E ZHO}

Database api : G|O|E{H|0| A2t SA4ISHC}.

Deep learning api : E2{d1} SAISICE

Interface 3 (DB Server)

Api Server?| 238 2|5t d1tS =i}

ofi

Application DB : & 7|7#+E AlQIst o{E0| ZL2st 2& HO|§E AT

—

r

Exercise equipment DB : @& 7|0 &gt G|O|E{E *{&stCt,
Interface 4 (Deep Learning Server)
Api Server?| R4S X2lstil Z2E EUHC}

Object detection : SA|E ZAlst2 O{H 25 7|FQIA| LOFHAHCE

2.1.2 User interfaces

Username
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2.1.3 Hardware interfaces
Android device - User Interface Device

Computer - Rest Api Server Device, Database Server Device

2.1.4 Software interfaces
Object Detection : Tenserflow — to object detect
RestApi Server : Django — to communication between client and server

Database : MySal - to manage database

2.1.5 Communications interfaces

HTTP Protocol

2.1.6 Memory constraints

- N0 memory constraints in general case

2.1.7 Operations

a) The various modes of operations in the user organization

* before login : user can't access almost every functions.

* after login : user can access every functions like making gatherings, joining a crew, and
SO on.

b) Periods of interactive operations and periods of unattended operations



* our server will be always on, so user can always use interactive operations.

c) Data processing support functions

* when users want to update, delete or make new data by selecting something from app,
it will be automatically carried out by server.

d) Backup and recovery operations

* There is no backup or recovery.

2.1.8 Site adaptation requirements

- no site adaptation requirements

2.2 Product functions (& 7|%)
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2.4 Constraints
Covid-19
Long distance from each team members
Computer performance

Server consistence cost

2.5 Assumptions and dependencies

Low rate of object detection’s accuracy

Low performance of server computer

3. Specific requirements
3.1 External Interfaces Requirements (2| QIE{mjO|A 271ALEH
3.1.1. User Interfaces
Front-end software : Android

Back-end software : MySQL, Django, Tenserflow

3.1.2 Hardware Interfaces

Android devices

Other devices which support android application



3.1.3 Software Interfaces

Following are the software used for the flight management Android application

Software used Description

Operating System We have chosen Android system for its best

support and user-friendliness.

Database To save crew records, user records, and other

records we have chosen mySql database.

Rest-API For its convenience, we have chosen Django.
It gives complete functions for rest-API

server.

Deep-Learning

3.1.4 Communication Interfaces

We use HTTP Protocols for communicating between client and server.

3.2 Functional Requirement (7|5 27ALg})

1) 3ARE g3 27

a) Validity checks on the inputs

-> AEXHID Y dA

b) Exact sequence of operations :

-> android : request feed_list with user ID

-> server : user IDO]| [HE dfd 37 mefsiM Jojatet mE 2|AE ghat (metho d)
-> android : O|E 2[AE [O|F Of&

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error HHA| reasondt BH null et

d) Effect of parameters

-> ALEAL IDE HIE2Z A
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e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> Y E ALEXAL D2 HighE mEo| o2 Z2 AR &H3iU0oF g

2) Wi g5 27|

a) Validity checks on the inputs

-> AEXHID 2 HA

b) Exact sequence of operations

-> android : request feed_list with user ID

-> server : user ID7} 7}% O E Z|AE Bigt

-> android : I|E 2|~E GO|H Ofd&

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error Al reasonit B null Bt

d) Effect of parameters

-> AFEXAL IDE HIE22 ALEAL 71 HE 2[AE gt

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion
-> YHE AFEAL DL BretEl mEQ| FQI2 ZOotofF g

3) W 2= F7t

a) Validity checks on the inputs

-> AEXHID 2 HA

b) Exact sequence of operations

-> android : AFEXF7L Qe HELF ALEAL IDE &M 2™
-> server : Y2 OHO[E H¢Y

-> android : feed list refresh



¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 A| failed 2t

d) Effect of parameters

-> Mg Mol

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> HOIE7} M E g52 Yo MEXH0 S5 0{0F g
4) W g5 =78

a) Validity checks on the inputs

-> AMEX} D, IE ID R84 A

b) Exact sequence of operations

-> android : AFEAL7L Lot HE ALEAL IDE 2 EH

-> server: ¥ 22 HO|H M¥

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 'YW Al failed Ptz

d) Effect of parameters

-> MgE HOolH

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> HOJEI7t MY E 2352 Yt MRG0 S&E0fof o

5 U 23 AH|
a) Validity checks on the inputs

-> AM&XH D, IE ID a9 dA



b) Exact sequence of operations

-> android : AF&XF IDE €0] AN 8 2

-> server : ALEXL ID AAF = AMH|

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 A| failed Htat

d) Effect of parameters

-> D R84 M3

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> ALEAL IDE Y mE=o| Agxtet SEoiof &

6) =S =7}

a) Validity checks on the inputs

-> AMEXALID, IE ID REE BA

b) Exact sequence of operations

-> android : AFEX} ID2F 2 HEE 2/ 2

-> server . 93 22 GO XMF

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 Al failed Btz

d) Effect of parameters

-> 1D fEd M3 H = HT

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> D7t &= TEO| AMEXH IDE HE2 =2 LE0| MYE0foF ¢
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a) Validity checks on the inputs
-> OE ID f2d g

b) Exact sequence of operations

-> android : I|E |IDE EU0 cH= 7| 2K

oo

->server: I/ E |ID f2d ZAI 2 8 DjEC

= ais
Si= et

-> android : = 2|AE [ O|H Of&

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

-> error 'Hd Al failed Btz

| Sy

d) Effect of parameters

> OE D §8M M=

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> DO St mEQ| SHZ0| ZHE0fOF &

8) 7|7 Xl map 22 E7|
a) Validity checks on the inputs

-> 9k, 3k, THQ| gio| HESHK| T

—

b) Exact sequence of operations

-> android : AFEAZE 2 K=ol Yk, 2 I ZH FEE HHY
-> server: 9=, Z=E HHASIA Bt AL = S E[= 7|71= O|O|H Btz

—

-> android : 7|tE2| ?I= dk S HE2Z o O 44

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

-> error ' Al failed Btz

—

d) Effect of parameters



> Y 9IE, AEE BY
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2 grgg el 7|5 et
e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

> Y QXQ} WrEIE J| ROl Aals SN WEYECH Motop ofnf, Y TEet wraE

7|72 = F/AL0| ZOtof

oo

9) 7|+ SEAMTILE X SE, Object detection 22 0|F &F)
a) Validity checks on the inputs

-> AL8AL ID R HA

b) Exact sequence of operations

-> android : #E% ALY mAS TS

-> server: Held HE = 237|729 BF HE, e

> android : BHEIEl 2577 SRS Fs0]

N

|7 25F checkBox 48

-> android : AFEARZL MEHSH RSV S/ /X, AFEAL ID TS

-> server : 918 &2 OOl ME

-> android : ¥o| Ot 2|2E

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

r
@

-> error ' Al failed
d) Effect of parameters
-> YEoh AR 7| 2RUS HELZ HEd HolH MEF

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion
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a) Validity checks on the inputs



-> ALEAL D2t 7|7 ID 728 dA

b) Exact sequence of operations

-> android : AFEX} IDQE 7|7 IDE ZES AN 27

-> server : ID 92 M3 F HO|E A

-> android : ¥o| Ot 2|2

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

rk
8

-> error 'Ed Al failed
d) Effect of parameters

-> 7|7 IDE HIECSZ dff

o

g= Eob M 20t AEXAV Z2X THE

—

i
on

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

0%

-> DO ®= 7[FE SEe MEN S AHEXAE SO

1) 32 22 27|
a) Validity checks on the inputs

-> none

b) Exact sequence of operations

-> android : A& 55 9¥

-> server; A8 EE Hizt

-> android : 38 =& 0|O[E Of&

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 A| failed Htat

d) Effect of parameters

-> none

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to



output conversion

-> none

12) == )tl-7|(7-l AH)

= [ R |

a) Validity checks on the inputs

-> none

b) Exact sequence of operations
-> android : 7|} E HMZk

-> server: Y B2 7f

H= =

-> android : 3% 2E& 0jo|f O™

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

-> error ' Al failed Btz

—

d) Effect of parameters

> 3% 0|2, 3% 4Y 5 J|YS PM0| EYEE I 2=y

| Sy

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> 7|/ ZMol 38 0|, A8 23 & otLt0| Zek[0{0F otrf

13) A% HY9

a) Validity checks on the inputs

-> AMZZLID, 38 ID frd HA
b) Exact sequence of operations

-> android : AFEXt IDQF AF ID

mujru

gof B0 2¥

-> server : Ab&XIe| A& &£

i
Jtot
ro
ot
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2
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N

-> android : 3 & H0|X| Z|ZY

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling



and recovery

-> error 'Hd Al failed Ptz

d) Effect of parameters

-> DO *= AR MEAE FIt

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> YHE 3RO HHO| AHEXIE F7HE[OfOF B

14) 2% 29 27

on

2
a) Validity checks on the inputs

-> AM8AL ID fEM HA

b) Exact sequence of operations

-> android : AFEX}F IDRF 2 M=, W&, ENE 20 S5 /¥

-> server : Y&l HO|HE MF

-> android : A8 2% =& Z[EY

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error Y Al failed et

d) Effect of parameters

-> ALEAL DS REY AN 2 HOIH §F

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> YHE HOIHet AHEAL ID7F MEERA=A] 6 F Booleandt Hhet

ol

15) A2 29 g|AE

ot

a) Validity checks on the inputs

-> AFEAL ID f2d dA



b) Exact sequence of operations

-> android : A& IDE 20 29 58§ 2F

-> server; AF 2Q EE Hizt

-> android : 2§ 2 =& 22

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error EY Al failed et

d) Effect of parameters

-> AFEAZE fot AR89 RY 555 #S

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> AMEARZE fob AR9| BY F A|Z0| XH AS Melst 2E 55 He

[

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error EY Al failed et

d) Effect of parameters

-> BQ0f e S 555 28

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion



> FY O @2 2 DY S= H20| EHE|ofofF g

17) 3% 2 YHo| W M|
a) Validity checks on the inputs
-> AMXHID, 29 ID f2d dA

b) Exact sequence of operations

-> android : AFEXA} IDQF 2 ID, §EE €0 S

up

MM 9H

o o o
-> server : S 2O ALEX HEE E0f Sz 4Y

-> android : %2 =& Z|2Y

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error S Al failed Etat

d) Effect of parameters

-> AREAZE 20| Qs 2RO Hok AtEIX|

(- —

rE

PE 1D fRad A
e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

-> AEAE 20| A= IR0 £+ AFRO[K0F g

18) A& 2 €3 HH 55

a) Validity checks on the inputs

-> AMBZLID, 22 ID fEY HA
b) Exact sequence of operations

-> android : AFEAH ID2F 29 IDE E0f €F HO 55 2%

-

-> server: ID R824 A 2 HE NF
-> android : 2 & H|0[X| 2|2E
c) Responses to abnormal osituations, including Overflow, Communication facilities, Error

handling and recovery



-> error 2 A| failed Btz
d) Effect of parameters

-> AFEARZE 20| A= 2RO

I»

o AFEIRIR| B ID REY dA
e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> AEAE 20| A= IR0 £k AFRO[K0F g

19) 25 2 2| HOxt 55 H7|
a) Validity checks on the inputs

-> B ID frY dA

b) Exact sequence of operations

-> android : 2% IDE g0 2¢ HOX 55 @F

-> android : 2% HO{Xt =5 G|O|Ef OfE

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error Y Al failed gt

d) Effect of parameters

-> i 2ol FHoxtE £0{F7] flgh ID

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to
output conversion

> getEl Zojxt B0

— — O

1)
2
Rl
ujn
rlo
el
ol
ko
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=2

HA S5 AEoofof &
20) L HE 27|

a) Validity checks on the inputs

-> AEXHID RRYE A

b) Exact sequence of operations



-> android : AMEX IDE €0 HE /¥
-> server : ID 2d dAI F ZE ttgt
-> android : AF&X} FHE OfE

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 A| failed Htat
d) Effect of parameters

-> AMEAL 22 flg ID

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> HretEl §2= YHE AAEAe] FEOoor 7

21) W 82 =3

a) Validity checks on the inputs

-> AEXHID fE2E HA

b) Exact sequence of operations

-> android : AFEX ID, Y E HOHE 20 S 8 2F

-> server : ID 2Y dA 2 BE 3

-> android : =8 = JE 2|2Y

) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error ‘Zd Al failed Bt

d) Effect of parameters

-> AMEAL 22 flgh ID

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

> 8 2ot oY MERE YHE WEL Zotor



22) 219l

a) Validity checks on the inputs

-> YHE D} PWE Databasel| FEQF LX|s|oF g

b) Exact sequence of operations
-> android : Y&l ID, PWE 2Ot 291 2F

-> server : Databasel| HEQ} HW = & & gt

o [ I}

-> android : ‘4& &0 £ HO|X| 2|24

¢) Responses to abnormal situations, including Overflow, Communication facilities, Error handling

and recovery

-> error Y4 A| failed Htzt

d) Effect of parameters

-> MgE HolH #

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> Y= IDPWSRl Databasel| HME Hluw= Hatsfor g

L=

23) 2| @7ty
a) Validity checks on the inputs
-> none

b) Exact sequence of operations

-> android : Y= E OIO|HE HIECSZ 3|7IY 2
-> server : Databasel| ID 55 0§ ¥ = Zn dizt

-> android : ‘4& O{ &0 & HOo[X| 2|2
) Responses to abnormal situations, including Overflow, Communication facilities, Error handling
and recovery

-> error 2 Al failed Ht2t

i



d) Effect of parameters

-> XMgE HolH #

e) Relationship of outputs to inputs, including Input/Output sequences and Formulas for input to

output conversion

-> YHE FEeF MYyE 2= LX[ofof

0%

—

3.3 Performance requirements (A5 TASH

ofi

RestApi post,put 22| 95%+= 1% O|LHO]| X 2|=|0{OF GtCt.

r

RestApi get,delete 29| 95%+<= 0.5% O|L{0|| Z{2|=|0{OF SiC},

27|79 0| 20| 50%0|A0| YUxz|aH0FstCt,

o

3.4 logical database requirements (&=2|2 DB 27AlSH

3.4.1 Types of information used by various functions(Ct¥st 7|50 2|5l At2El= ZE9 &

)

o

In the databse, integer, double, varchar, date, time, image ... a lot of types of information

will be held.

Stored information will be used for events, profile of users, feed and so on. every time

user wants to get information.

ER diagram of project that shows data entities and relationships between them can be

seen below.



"user ' | account

crew
____________________________________________________ #1D # user_ID (FK)
f 10 O picture * 1D
N NAME  foooomrmmmmmmrcmmmrsccmne e mnn e nn ey * name | * password
\ des J el beeees * birth -
* phone_number
* cex
o crew_ID (FK)
—_— p /l\ '.equipment
 feed ‘ gathering_participant #1D
#1D # user_ID (FK) * category
* des # gathering_ID (FK) * |ocation_X
* created_at ¥ - * |ocation_Y
* user_ID (FK) _ * picture
* type ) [ gathering
5 < #ID
: * name
‘ * des
* date
* place
) ) * crew_ID (FK)
| feed_comment | X * created_at
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3.4.2 Frequency of use(AI2 BIE)
Each data will be used when user wants to get information, by using android system.

Almost every function will need data access.

3.4.3 Accessing capabilities(d2 s)

This data will be stored in mysqgl. Android system must access it by rest-API server.

3.4.4 Data entities and their relationships(At2 A2t 12 2A)
Entity : crew — user -> users participate in crew. User can participate in only one crew.
And also, user doesn’t need to have a crew(§&201). Their relationship composed of
17:m(1 CH C}).
Entity : crew — gathering -> crew members can make a gathering. One crew can make a
lot of gatherings. So relationship composed of 1: m(1 Cf C}), also all the gatherings
participate in relationship (4| 2t04).

Entity : feed — feed comment -)> one feed can have a lot of feed comments. So

relationship composed of 1:m, all the feed comments participate in relationship.



Entity : feed — user - all of the feed have a writer. One user can make a lot of feeds. So
relationship composed of 1:m, all the feed has an writer(1|2t04)

Entity : user — gathering -> one user can participate in a lot of gatherings. one gathering
can be composed of a lot of users. So the relationship composed of m:n(Ct Cf C})
Entity : gathering — gathering comment -> this relationship equals with feed - feed
comment.

Entity : user — account -»> One user have an account. This relationship composed of

1:1(Y cf ). And also the user account is weak entity of user.

3.4.5 Integrity constraints(2 24 |2
Entity : crew -> ID, name, des(3AF A&) are not null.
Entity : feed -> ID, des(T|E W&), created_at(§F AlZh), type(2 T|I= Y A 1, AHEAt
OE U Al 3.4.6are not null.
Entity : feed_comment -> ID, comment(Gi2 LHE), created_at(S2 A|Z}) are not null.
Entity : user -> ID, name, birth, sex, phone number are not null. picture(Z2%! AtZIl) can
be null. And sex exists in (“&£fA4”, “0{4”)
Entity : gathering -> ID, date, name, des(2Q M) created_at(S5A|Zt) are not null.
Entity : gathering_comment -> ID, comment, created_at are not null.
Entity : account -» ID, password are not null.
Entity : equipment -> ID, name, location_X(R|= & x ZH), location_Y(R|= & y 2tH),
picture(2=7|7 ARl are not null. And name(2=7|7+ 0|&) exists in a given name like
(“dE”, “GAS" ).

3.4.7 Data retention requirements(G|0]E{ E& 271)
If the user deletes(removes) the crew, user account, gathering ... Then the data will

remove.

3.5 design constraint (22| A|2FAFS)

3.5.1 standards compliance

3.6 software system attribute (AZEQ0] A|AEI £M)



3.6.1 Reliability
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3.6.2 Availability

No factors to guarantee a defined availability

3.6.3 Security

Jason Web Token
mySQL security with id, password
cross-origin http request

3.6.4 Maintainability
Using documentation
Using Django Framework
Using Github
Using unit test
Using modularization

Using software design patterns

3.6.5 Portability
There are 80% of components with host-dependent code
There are 75% of codes with host-dependent code
Xml, cotlin for client android, python for server

Use of ubuntu os or window os for server, use of android os for client

3.7 Organizing the specific requirements

3.7.1 System mode

There is no system mode

3.7.2 User class



3.7.3 Objects

AMH|A 0| R}

3.7.4 Feature

=237+ #1257, 3

3.7.5 Stimulus

There is no stimulus

3.7.6 Functional hierarchy
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