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INVITATION TO BIDS
THONG BAO MOI THAU

Contract Title: Developing software to manage and monitor garbage collection and transportation
routes, and waste volume in Hue city
Tén hop dong: Xiy dung phin mém ing dung quan 1y, gizm sit 1§ trinh thu gom véan chuyén rac va khoi
lwong ric thai trén dia ban thanh pho Hué

The World Wide Fund for Nature (WWF) was one of the first International non-government organizations working
in Vietnam. In 1985, WWF began working on a national conservation strategy and since then has worked closely
with the Vietnamese Government on a diverse range of environment issues and implemented field activities across
the country.

T6 chitc Qudc té vé Bao ton Thién nhién (WWF) 1a mét trong nhitng t6 chirc phi chinh phu quéc té dau tién hoat
dong tai Viét Nam. Nam 1985, WWF bét dau xay dung chién lugc bao ton quéc giava ké tir d6 da hop tac chat ché
v6i Chinh phu Viét Nam v& nhiéu van dé moi truong va trién khai cac hoat dong thyc dia trén khép ca nudc.

The project "Hue -Plastic Smart Cities" (hereinafter referred to as the TVA project) is sponsored by WWF-Norway
through WWF-Vietnam and the People's Committee of Hue City as the managing agency. The project is
implemented from 2021 to 2025 with the aim of supporting Hue City in protecting rivers and ecosystems in the
wetland and coastal areas that are polluted by plastic waste. Within the framework of the project, on November 11,
2021, the People's Committee of Hue City committed to participating in WWF's Plastics Smart Cites Program. They
will mobilize the participation of all residents, organizations, and businesses within the city to take action. By the
year 2025, the goal is to reduce plastic waste (PW) leakage into the environment by 30%, and by 2030, there should
be no plastic waste in nature.

Du 4n “Hué - D6 thi giam nhya ¢ mién Trung Viét Nam” (sau ddy goi tit 1a dy an TVA) dugc WWF-Na Uy tai trg
thong qua WWF-Viét Nam va Uy ban Nhan dan Thanh phé Hué 1am co quan chu quan. Dy an dugc thyc hién tir
nam 2021 dén nam 2025 véi muc tiéu hd trg Thanh phé Hué trong viéc bao vé song ngoi va hé sinh thai & cac ving
dat ngap nudc, ven bién bi 6 nhidm boi réc thai nhya. Trong khudn khé du an, ngay 11/11/2021, Uy ban Nhén dan
Thanh phé Hué cam két tham gia Chuong trinh Thanh phd nhya théng minh cia WWF. Ho s& huy dong sy tham
gia ctia moi nguoi dan, t6 chirc, doanh nghiép trén dia ban thanh phd dé cing hanh dong. Pén nim 2025, muc tiéu
14 gidam 30% lugng rac thai nhya (PW) o ri ra moi truong va dén nam 2030 khong con rac thai nhuya trong tir nhién.

Under the scope of the Hue - A Plastic Smart City in Central Vietnam” (TVA) Project, WWF-Viet Nam is launching
an open tender to select a supplier to develop, manage and monitor garbage collection and transportation routes, and
waste volume in Hue city.

Trong pham vi Dy 4n Hué - D6 thi giam nhya & mién Trung Viét Nam (TVA), WWE-Viét Nam dang trién khai diu
thau rong rai dé lwa chon nha thiu xay dung phan mém tmg dung quan 1y, giam sat 16 trinh thu gom vén chuyén rac
va khdi luong rac thai trén dia ban thanh phd Hué.

WWF-Viet Nam would like to invite prospective bidders to submit sealed bids to Develop software to manage and
monitor garbage collection and transportation routes, and waste volume in Hue city to be delivered to Hue city, Viet
Nam.

WWEF-Viét Nam tran trong moi cac nha thau tiém ning nop ho so du thau kin Xay dung phan mém (g dung quan
1y, giam sat 16 trinh thu gom véan chuyén rac va khdi lugng rac thai trén dia ban thanh ph6 Hué.

This bidding will be conducted through the International Competitive Bidding procedures as specified in this
Invitation to Bids and is open to all eligible bidders.

Goi thiu nay s€ dugc thuc hién thong qua thu tuc DPAu thau canh tranh quéc té nhu duoc quy dinh trong Thu moi
thau nay va dugc mé cho tat ca cac nha thiu du diéu kién.

Interested bidders may obtain further information from WWF-Viet Nam by sending questions to
procurement@wwf.org.vn before 22 July 2025 at 17:00 (ICT).

Cac nha thdu quan tim c6 thé tim hiéu thém thong tin tr WWEF-Viét Nam bang cach guri cu hoi dén dia chi
procurement@wwf.org.vn trudc ngay 22 thang 7 nam 2025 lac 17:00 (ICT).



mailto:procurement@wwf.org.vn
mailto:procurement@wwf.org.vn

A complete set of bidding documents in biligue language English-VietNamese is provided in association with this
Invitation to Bids. ) i
Mot b ho so moi thau hoan chinh song nglt Anh-Viét dugce cung cap kém theo Thong bdo moi thau nay.

Bids must be submitted on or before 28 July 2025 at 12:00 (ICT). Late bids will be rejected. The Minutes of the Bid
Opening shall be sent to participating bidders.

HO6 so du thau phai dugc ndp vao hodc trudc ngay 28 thang 7 nam 2025 lac 12:00 (ICT). Ho so du thiu ndp mudn
s& bi tir chdi. Bién ban mé thau dugc giri cho cac nha thau tham du.

All correspondence related to the tender shall be addressed to:

Moi thu tin lién quan dén du thau s& duoc giri dén:

WWEF-Viet Nam

Procurement Unit/Phong mua hang - Email: procurement@wwf.org.vn

Representative of the purchaser:
Dai dién Bén moi thau:

(signed)

NGUYEN THI DIEU THUY

Plastic Program Director &

Ocean Practice Lead, WWF-Viet Nam/

Giam dc Chuong trinh Giam Nhya &

Truéng nhém Thyc hanh Pai duong, WWF-Viét Nam
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BIDDING DOCUMENT
HO SO MOI THAU

Procurement of Goods under Competitive Bidding
Mua sam hang hoéa theo hinh thirc dau thau canh tranh

Procurement of
Mua sam
Developing software to manage and monitor garbage collection and transportation routes, and waste volume
in Hue city
Xay dung phin mém ng dung quan ly, gidm sit 1§ trinh thu gom van chuyén rac va khoi lwong rac thai trén
dia ban thanh phd Hué

PART 1-SUPPLY REQUIREMENTS
PHAN 1 - YEU CAU CUNG CAP
1. List of Goods and Delivery Schedule
Danh muc hang héa va lich trinh giao hang

ltem Latest delivery Date*
No. Description of Goods Quantity | Physical unit Final Destination X Jvery Lat
A s , X . A R ek FO Ngay hoan thién ban
Muc Mo ta hang hoa SO lugng | Pon vivatly | Biém dén cuoi cung . A K
% giao mudn nhat
1 Develop software to manage 01 gbi | A software Hue City, Viet Nam | 20 December 2025
and monitor garbage Phan mém Thanh pho Hue, 20 thang 12 nam 2025

collection and transportation Viét Nam
routes, and waste volume in
Hue city (Including the
provision of related hardware
equipment)

Xay dung phan mém irng dung
quan ly, giam sat 19 trinh thu
gom vin chuyén rdc va khoi
lwong rac thadi trén dia ban
thanh phé Hué (Bao gom viéc
cung cdp cdc thiét bi phan
cung lién quan)

2. Objectives

Muc tiéu

The objective of this package is to develop software to manage and monitor garbage collection and transportation
routes, and waste volume in the city, to:

Xay dung phan mém tng dung quan 1y, gidm sat 16 trinh thu gom van chuyén rac va khdi lugng réc thai trén dia ban
thanh ph, nham:

e Applying mapping technology, internet of things technology, to gradually digitally transform the
management, monitoring and supporting the planning of solid waste transportation and processing.

Ung dung cong nghé ban dd, cong nghé internet van vat, nhim timg bude chuyén dbi sb cong tac quan

ly, kiém tra va hd trg 1én ké hoach véan chuyén, xtr Iy chat thai rén.
e Develop and synchronously manage a centralized database on solid waste; digitize waste collection and
transfer locations by type of waste on the digital map to improve the efficiency of state management and gradually

implement the digital transformation under the direction of the Government, the Ministry of Agriculture and
Environment and the city.




Xay dyung va quan 1y tap trung ddng bo CSDL vé CTR, s hoa cac diém tap két, diém trung chuyén
réc thai theo ting loai rac thai trén nén ban do s6 nham ning cao hiéu qua cong tac quan 1y nha nude va timg bude
thuc hién cong cudc chuyén ddi sb theo chi dao ctia Chinh phu, B NNMT va thanh phd.

e Provide insights on waste generating sources, waste weighbridge stations and waste treatment
sites/plants in Hue city.

Théng ké duoc cac ngudn xa rac thai, cac tram cin rac thai va cac bii/don vi xir Iy réc thai trén dia
ban thanh phd Hué.

e Manage and plan collection routes, administer collection activities on the digital map.
Quan 1y, 14p ké hoach tuyén thu gom, diéu chinh hoat dong thu gom trén nén tang ban do sb.

e Manage the fleet and route of waste collection and transportation vehicles in real time. Promptly warn,
avoid transporting and processing waste outside planned routes.
Quan 1y s6 lugng, 10 trinh ciia cic xe thu gom va véan chuyén rac thai theo thoi gian thuc. Kip thoi
canh bao, tranh truong hop van chuyén, xir Iy rac thai khong ding quy trinh da ding ky.
¢ Monitor the volume of waste at weighing stations in real time, thereby ensuring the cost paid to waste
processors is according to the weight. Ensure the payment process for waste processors is transparent and accurate.
Kiém soat khéi luong rac thai tai cac tram can theo thoi gian thyc, tir d6 kiém soat chi phi thanh toan
cho cac don vi xir Iy réc thai theo dung khdi lwong can. Pam bao qua trinh thanh toan cho cac don vi xtr 1y rac thai
dugc minh bach va chinh xac.

e Create a unified communication channel for all management agencies, including the Department of
Agriculture and Environment, solid waste collection providers in the districts as well as relevant agencies to manage
and monitor the waste volume and the treatment process.

Tao mot kénh thong tin théng nhét giita cac cip quan 1y gdm S& Nong nghiép va Mai trudng, cac don
vi duoc giao cong tac quan 1y chét thai rén tai cac huyén va cac co quan lién quan dé quan 1y, giam sat khdi lwong va
quy trinh xr 1y rac thai.
¢ Disclose and provide adequate information to the people about pickup points, collection schedule, status
of solid wastes collection and treatment in the city via web and mobile applications.

Cong khai va cung cép dﬁy du théng tin cho nguoi dan vé diém thu gom, lich thu gom, hién trang thu
gom va xtr Iy CTR trén dia ban thanh pho thong qua cac ing dung web, di dong.

e Providing and sharing solid waste related data with smart city systems and other systems in the city.

Cung cép va chia sé dit liéu lién quan dén CTR cho hé thong d6 thi thong minh va cac hé thong khac
trén dia ban thanh phd st dung.
e Gradually supervise the collection, transportation and treatment of solid waste in the city.

Tung bude giam sat viéc thu gom, van chuyén, xu 1y cua cac loai chét thai rén trén dia ban thanh phé.
e Train managers on the use of the software.

Tap hudn cho céc can bo quan 1y vé st dung phin mém.
e Hand over the product to the agency in charge of Waste Sources Management Information System.

Ban giao san phim cho co quan quan 1y st dung phin mém Hé théng thong tin quan 1y ngudn thai.
3. Scope of work
N§i dung cong viéc
3.1. Content 1: General model of the software and equipment needed to develop a product that meets the following
requirements:
Noi dung 1: M6 hinh chung cua phin mém va cac trang thiét bi can thiét dé xay dung san phim d4p tng cic hang
muc yéu cau sau:



3.1.1. Building and connecting with shared platforms
Xay dung va két ndi véi cac nén ting ding chung

a. Connecting with shared digital systems:

Két néi hé thong so6 héa dung chung:

- Shared items

- List of management: waste, collection units, collection points, transfer stations, collection lines, collection
facilities, treatment units, disposal sites.

Danh muc dung chung

Danh muyc quan 1y: chat thai, Pon vi thu gom, diém tap két, tram trung chuyén, tuyén thu gom, phuong tién
thu gom, Pon vi xur 1y, bai xu 1y.

b. Connecting with shared reporting systems:

K&t ndi hé théng bao cio dung chung:

- Comprehensive report

- Detailed report on collection activities

- Detailed report on processing activities

- Statistical report by management criteria

Béo cdo tong hop

Béo c4o chi tiét hoat dong thu gom

Béo cdo chi tiét hoat dong xir Iy

Béo cdo thong ké theo cac tidu chi quan 1y

c. Integration with Hue-S:

Tich hop app Hue-S:

- SSO authentication

- Integrate the management function with Hue-S

- On-the-scene reporting.

Xac thuc SSO

Tich hop quan Iy vao Hue-S

Phan anh hién truong.

d. Connecting with shared digital map systems:

K&t ndi hé thong ban d6 sé diung chung:

- Managed items: system entities associated with the location on the map

Danh muyc quén 1y: d6i twong trong hé théng gin lién véi vi tri trén ban do

3.1.2. Developing the software to manage and monitor garbage collection and transportation routes,
and waste volume in the city

Xay dung phin m?em irng dung quin 1y, giam sat 1 trinh thu gom vén chuyén rac va khdi luwgng rac
thai trén dia ban thanh pho

Developing software to manage and monitor garbage collection and transportation routes, and waste volume
in the city that has the following functions:



Xay dung phan mém tmg dung quan ly, gidm sat 19 trinh thu gom véan chuyén rac va khdi lugng rac thai trén
dia ban thanh phd quan 1y chét thai ran bao gdm cac chirc nang nhu:

+ Module for users’ management: view user information, grant user permissions corresponding to the
permission sets and scope of management assigned to the users. User permissions can be updated or revoked.

Phan hé cung cap tinh nang quan ly nguoi str dung: xem thong tin nguoi sir dung, cap quyen cho ngudi dung
tuong (mg vai cc tap quyén va linh vuc ngudi st dung quan 1y. C6 thé cap nhat hodc x6a quyén ctia ngudi sir dung.

+ Module for managing the database of waste collection sites and transfer stations: recording collection sites,
stations, collection by type of waste using the digital map platform. Monitor the status with images (if available); keep
record of waste collection sites and transfer stations.

Phan hé cung cép tinh ning quan 1y CSDL cac diém tap két, tram trung chuyén rac thai: S6 hoa cac diém tap
két, tram, tap ket rac thai theo tirng loai rac thai trén nén tang ban do so. Giam sat hién trang, hinh anh (néu c6); luu
trlt co so dit liéu lich st cac diém tap két, tram trung chuyén rac thai.

+ Module for managing and updating transporters database: Displays the list of waste collectors, the list of
vehicles used by each collector. Database of waste collectors and their waste transportation licenses.

Phan hé cung cap tinh ning quan 1y, cdp nhat CSDL don vi van chuyén: Hién thi danh sach don vi thu gom,
danh sach phuong tién ciia timg don vi. Luu trit co so dit liéu, gidy phép van chuyén rac thai ciia timg don vi.

+ Module for managing and updating collection routes, administering waste collection activities using the
digital map. Register the routes and waste transportation schedule of each waste transport vehicle. Visual display on
the digital map. The software should be alert when vehicles are not moving on their registered routes.

Phén hé cung cép tinh ning quan 1y, cap nhat CSDL cac tuyén thu gom, diéu chinh hoat ddng thu gom trén
nén tang ban do so. Pang ky 10 trinh va thoi gian van chuyén chat thai ctia tirng xe van chuyén. Hién thi tryc quan trén
nén tang ban d6 s6. Can ct trén 10 trinh da dang ky, phan mém ho trg canh bao khi phuong tién di sai tuyén.

+ Module for managing waste transportation vehicles: Receiving GPS data - The service will continuously
read, and process data sent by monitoring devices. Provide insights into vehicle stops, sort by duration. (Coordinates,
velocity, collection route), ... Online monitoring of one or more vehicles; reviewing the transportation routes of
vehicles over a period.

Phan hé cung cip tinh ning quan 1y phuong tién van chuyén chat thai: Tiép nhan dit liéu GPS: Service duoc
xay dung dé doc lién tuc va tu dong dir liéu tr cac thiét bi giam sat truyén vé. Tra ctru thong tin chi tiét cac diém xe
di chuyén theo khodng thoi gian. (Toa d9, van tdc, tuyén thu gom), ...Giam sat tryc tuyén mét hodc nhiéu phuong tién;
xem lai 16 trinh di chuyén ctia phuwong tién van chuyén chat thai trong khoang thoi gian.

+ Module for managing and updating the database of weigh stations and processors using the digital map
platform.

Phan hé cung cip tinh ning quan 1y, cap nhat CSDL cac tram can, don vi xir Iy trén nén tang ban do sb.

+ Module for managing and monitoring of the volume of waste collected and processed at the centralized
processing site. Receiving data from garbage truck weigh stations: Each time a garbage truck returns to the waste
processing plant, it must go through the weigh station (number plate recognition), data from the weigh stations
(number plate, weight, image — if available) will be processed and transmitted via API to the server of the Department.

Phan hé cung cap tinh ning quan 1y, giam sat khdi lugng rac thai dugc thu gom va xir 1y tai khu xir 1y tap
trung. Tiép nhan dir lidu tir cac tram can xe chd rac: Clr mdi lugt xe thu gom rac vé nha may xir Iy rac phai qua tram
can (nhan dién bién sé) dir liéu tr cac tram can (Bao gf”)m: bién s, khéi luong, hinh anh — néu co) duoc xu ly, truyén
theo phuong thirc API vé may chu cia S6.

+ Module for sending alerts by Email, Mobile Application: alerts will be sent via Email or Mobile
Application when vehicles are off predefined routes; arriving late for collection; going beyond administrative
boundaries of districts; overloading; ...

Phén hé cung cip tinh ning canh bao bang Email, Ung dung di dong: canh béo qua Email hoic qua Ung
dung di dong khi phuong tién van chuyén chat thai di sai 16 trinh dang ky trude; dén diém mudn gio thu gom; di qua
gi61 han vé ranh gidi dia chinh hanh chinh cac quéan, huyén; qua tai trong; ...

+ Module for reporting: the daily volume of waste each vehicle transported (thereby calculating the cost of

4



waste processing); the daily volume of waste collected from each district/city by dates/custome date range.

Cac phén h¢ churc ndng bao cdo bao gom: khdi lugng rac thai chuyén cho theo ngay cua timg xe, (tir d6 tinh
toan chi phi xtr 1y rac thai); khoi luong thu gom réac thai cia moi huyén/toan thanh pho tinh theo ngay/khoang thoi
gian tuy chon.

3.1.3. Equipment required at the users' site:
Thiét bi cin dau tu tai cac don vi sir dung:
a. Waste collectors must procure:

Pon vi thu gom can dau tu:
- Vehicle tracking system:
Hé théng thiét bi gidm sdt hanh trinh:

+ Solid waste transport vehicles shall have vehicle tracking system installed, which transmits data in the right
format as required by the Owner and in compliance with regulations for by-automobile transport business and its
conditions.

Céc phuong tién van chuyén CTR 12f1p can l4p thiét bi giam sat hanh trinh va truyén‘dfr lidu vé diing dinh dang
theo quy dinh ctia Chu dau tu va quy dinh vé kinh doanh va diéu kién kinh doanh van tai bang xe 6 t6.

+ Location and status data must be transmitted to the server via API.

Dir lidu vi tri, trang thai phai truyén vé duoc may chi qua phwong thirc API.
- Equipment for identification systems:

Hé théng thiét bi dinh danh:

Each household solid waste transport vehicle should have an E-tag associated with an identification code
(barcode) for the vehicle. An E-tag comprises of a memory chip storing the vehicle's identification code and an antenna
circuit for receiving signal from the reader installed at a weigh station.

MOi phuong tién van chuyén CTRSH can dan mdt thé dinh danh E-tag va dugc gén voi mot ma (ma vach)
dinh danh cho phuong tién. Cau tric thé E-tag bao gobm chip nh¢ d€ lvu ma dinh danh cua phuong tién va mach
ang-ten d€ nhan tin hi¢u tr thiét bi dau doc dat tai tram can.

b. Investment by processors:

Pon vi xtr Iy can dau tu:

- Automatic data acquisition equipment:

He théng thiét bi thu nhdn dit liéu tir dong:

+ The automatic data acquisition equipment shall comply with applicable technical requirements.
Thiét bi thu nhan dit lidu tu dong dap ung cac yéu cau k¥ thuat hién hanh.

+ The automatic data acquisition equipment must be able to recognize the entry/exit of the same vehicle at
different times.

Thiét bi thu nhan di liéu tu dong phai nhan dang dugc cung mot xe vao/ra tai cac thoi diém khéc nhau.

Data Logger to collect and transmit data: Data collection, transmission and management systems at weigh
stations must meet the technical requirements for data collection and transmission equipment.

Hé thong Data Logger thu thdp va truyén dir liéu: Hé thdng nhan, truyén va quan 1y dit liéu tai c4c tram can
phai dap g cac yéu ciu k¥ thuat vé thiét bi thu thap va truyén dan dir liéu.

3.2. Content 2: Detailed requirements for software development:
Noi dung 2: Yéu cau chi tiét Xay dung phan mém:

L.Detailed design requirements



Yéu chu thiét ké chi tiét

1. Technical requirements for hardware

Yéu ciu k§y thuit cin dap tng ciia phin cimg

1.1. Recommended technical and technological solutions:

Giai phap ky thuit cong nghé dwoc dé xuit sir dung:

The technical and technological solutions should employ IoT data collection technology and Big Data
processing.

Giai phap k¥ thut cong nghé duoc dé xuat dua trén cong nghé thu thap dit liéu IoT va xir Iy dir lidu 16n
Big Data.

The garbage truck journey data is collected by the vehicle tracking equipment (QCVN 31:2014/BGTVT —
National technical regulation on automobile tachograph) and transmitted to the server of the transport sector via the

4G/5G mobile data network, the tracking data is transmitted to the server of the Department of Agriculture and
Environment via APL.

Dir lidu hanh trinh xe ché rac dugc thu thap qua thiét bj giam sat hanh trinh xe 6 t6 (QCVN 31:2014/BGTVT
- Quy chuan k¥ thuat qudc gia vé thiét bi giam sat hanh trinh xe 6 t6 cia Bo GTVT) va truyén vé méy tinh chii cia
nganh giao thong van tai thong qua mang thong tin di dong 4G/5G, dir liéu hanh trinh duoc truyén téi may chi cua
S& Nong nghiép va Moéi truong qua phuong thuc APLs

At the weigh station, the RFID device reads the license plate number (TCVN 8656-3:2012 (ISO/IEC 19762-
3:2008)) and identify the vehicle using the Etag on each vehicle. Vehicle weight data at the weigh station of the waste
processing facility is read, filtered and standardized by the weigh station's decoder. These data are then transmitted to
Datalogger via RS485 port.

Tai tram cén, Thiét bj RFID doc bién s6 xe (TCVN 8656-3:2012 (ISO/IEC 19762-3:2008)) nhan dang
phuong tién thong qua thé Etag dugc gan trén ting xe. Dir liéu trong lugng xe tai tram can cia co s¢ xur 1y rdc thai
duogc doc, loc, chuan hoa thong qua bd giai ma tram can. Nhitng dit liéu nay truyén vé Datalogger qua cong RS485.

Datalogger shall collect the vehicle's identification and weight data, then transmit the data to the server
(Meeting the regulations on environmental monitoring techniques and management of environmental quality
monitoring information and data stipulated in Circular No. 10/2021/TT-BTNMT dated June 30, 2021, by the Ministry
of Natural Resources and Environment).

Datalogger c¢6 nhiém vu nhan'dfr liéu dinh danh va trong lugng xe va truyén dir liéu truyén vé may chu
(bap tng quy dinh veé ky thuét quan trdc méi truong va quan 1y thong tin, dir liéu quan trac chat lugng méi truong
tai Thong tu s6 10/2021/TT-BTNMT ngay 30/6/2021 ciia B TNMT).

The software collects vehicle tracking data and the volume of garbage, processes the data and provides
tracking results, calculating the volume of garbage on the MSSQL database management system.

Phan mém xir Iy két qua do s& tiép nhan dir liéu gidm sat hanh trinh va khéi luong réc xir 1y dit liéu dua ra
két qua gidm sat hanh trinh, tinh toan khoi lwgng rac trén hé quan tri co s& dit liéu MSSQL.

1.2. Design solutions

Giai phap thiét ké

1.2.1. Vehicle tracking equipment
Thiét bi giam sat hanh trinh

- Solid waste transport vehicles must be fitted with vehicle tracking equipment in accordance with Decree
10/2020/ND-CP dated January 17, 2020, by the Government on by-automobile transport business and its conditions.

Cac xe van chuyén chét thai ran da phéi‘le"lp thiét bj Giam sat hanh trinh theo quy dinh Nghi dinh 10/2020/ND-
CP ngay 17/01/2020 ctua Chinh phu Quy dinh vé kinh doanh va diéu kién kinh doanh vén tai bang xe 6 t0.

- Such vehicle tracking equipment shall consist of 3 main modules:



Xét vé mat cAu tao, moi thiét bi thé bao gém 3 nhom b phén chinh:

+ GPS positioning module: connect and retrieve coordinate data from GPS (Global Positioning System)
satellites to the module to determine the position and speed of the vehicle.

Nh(’)m’b(f) phén dinh vi (}PS: p(’) nhiém vu két ndi 1éy cac dir lié,u toa do tu vg} tinh GPS (Global Positioning
System - H¢ thong dinh vi toan cau) vé thiét bi nham xéc dinh vi tri va toc do di chuyén ctia phuong tién.

+ Processing and control module: collect, store and transmit data from the GPS module to the server.

~ Nhom bg phén xir 1y, diéu khién: Thyce hién nhiém vu thu thap, luu tri¥ va truyén téi dir ligu tir bd phan giam
sat dén may chu.

+ 4G module: transmit data from the vehicle tracking equipment to the server. Using Sim data and GSM
antenna (Global System for Mobile Communications) to connect to BTS (Base Transceiver Station) of the carrier,
transmit the data collected from the satellite to the server.

Nhom bd phan 4G: Pam nhén chirc nang tmyén dir liéu tir thiét bi giam sat hanh trinh dén may chu luu trir.
Théng qua Sim data va anten GSM (Global System for Mobile Communications - Hé thong thong tin di dong toan
ciu) dé két ndi dén cac tram BTS (Base Transceiver Station - Tram thu phét song di dong) ciia nha mang, truyén dit
lidu thu thap duoc tir vé tinh vé may chi.

- The vehicle tracking equipment fitted on each transport vehicle shall meet the technical requirements as
prescribed in QCVN 31:2014/BGTVT with the following basic functions:

Thiét bi Giam sat hanh trinh trén timg xe van chuyén dép tng cac yéu cau ky thuat cia QCVN 31:
2014/BGTVT véi cac chire nang co ban nhu:

+ Notification of operational statuses: connectivity statuses with GSM/GPS signal/connection with the
server; operational status of the data storage; logon and logout status of the driver.

Chirc ning thong bao trang thai hoat dong bao gém: céc tinh trang c6 séng/tin hiéu, mit séng/tin hiéu
GSM/GPS/két noi voi may chu, tinh trang hoat dong ctia bo nhé luu trit dir li¢u; trang thai dang nhap, dang xuat cta
lai xe.

+ Driver changes recognition function

Chtrc nang ghi nhan thay ddi l4i xe

+ Warning function for drivers: audible warning sound when the vehicle exceeds the speed limit, 4 hours of
continuous driving.

~ Chtre nang canh bao d6i v6i 1ai xe: phat tin hiéu canh bao bang 4m thanh trong céc trudng hop sau xe chay
qué toc d¢ gidi han, 4 gio 1ai xe lién tuc.

+ On-device data recording and storage. Including: Vehicle journeys (time, coordinates, speed); tracking
frequency: 30-second intervals when the vehicle is operating and 15-minute interval when the vehicle is not operating;
Operating speed of the vehicle; Driver information; Number and duration of each stop; Coordinates, time and duration
of each stop during the journey of the vehicle.

Chtre ning ghi va luu trit dir liéu trén thiét bi. Bao gdm: Hanh trinh xe chay (thoi gian, toa do, toc dd), tin
suét ghi va luu trir khong qua 30 gidy trén mot lan khi xe hoat dong va khong qué 15 phut trén mot 1an khi xe ding;
Téc d6 van hanh cia xe; Thong tin vé 1ai xe; Thong tin vé s6 1an va thoi gian dimg, d xe; Toa do, thoi diém, khoang
thoi gian cua mdi 1an dimg, db xe trong sudt hanh trinh xe chay.

+ Data transmission to the server: Data is to be transmitted to the server every 30 seconds when the vehicle
is operating and no more than every 15 minutes when the vehicle is not operating to meet monitoring, management
and storage requirements. In the event of a loss of connection to the server due to a transmission disruption, the vehicle
tracking device must send back all previously recorded data to the server as soon as the connection is back, in
chronological order.

Chtre nang truyén dit liéu vé may chi: Dit liéu theo dugc truyén vé may cha véi tan sudt khong qua 30 gidy
trén mot 1an khi xe hoat dong va khong qua 15 phat trén mot 1an khi xe khong hoat dong dé theo ddi, quan 1y, luwu trit
theo quy dinh. Trong trudng hop mét két ndi véi may chu do gian doan duong truyén, thiét bi giam sat hanh trinh phai



gui lai day du dir liéu di ghi nhan dugc trude d6 vé& may chii ngay sau khi duong truyén hoat dong tré lai, theo thir tu
thoi gian tr trudce dén sau.

+ Settings function

Chtrc nang cai dat tham sb

+ Data export using peripheral connection with a computer
Chtre nang trich xuét dir liéu qua cong két ndi v6i may tinh

- The system must be able to open the Web Service API portal to instantly retrieve data from the vehicles,
including license plate, vehicle coordinates, vehicle direction, vehicle status, vehicle speed, total distance traveled.

Heé thong c6 kha nang mé cong Web Service API dé c6 thé 1dy dir liéu tirc thoi cua cac xe bao gdm céc thong
tin: Bién s0 xe, Toa dd xe, Hudng xe, Tinh trang xe, Toc d xe, Tong quang duong di dugc cua xe.

1.2.2. RFID device to read license plate number (Operating range 5 — 10m):
Thiét bi RFID doc bién s6 xe (Vung hoat dong 5-10m):

The identification of solid waste transport vehicles at weigh stations uses technology similar to non-stop
electronic toll collection. Most toll gates in Vietnam as well as in the world today uses RFID (Radio Frequency
Identification) technology. This is a radio object recognition technology using a radio transceiver system. An RFID
system usually consists of two main components: an Etag (RFID chip containing information) and a reader that reads
the information on the card.

Viéc xac dinh bién sd ctia phuong tién véan chuyén chat thai ran tai tram can tuong ty véi cong ngh¢ duoc ap
dung trong thu phi dién tir khong dimng. Hau hau hét cac tram thu phi & Viét Nam ciing nhu trén thé gi6i hién nay déu
ap dung cong nghé RFID (Radio Frequency Identification). Day la cong ngh¢ nhan dang dbi tuong bang séng vo
tuyén, théng qua hé théng thu phat séng radio. Mot hé thdng RFID thudng bao gdm 2 thanh phan chinh 13 thé Etag
(chip RFID chira thong tin) va dau doc (reader) doc cac thong tin trén thé.

RFID technology has many advantages such as:

Cong nghé RFID c¢6 nhiéu vu diém nhur:

- No line of sight is required, the Etag just needs to be within the scanner's range to be read
- Reading distance: Far

- Fast reading speed and can read multiple cards at the same time

- Heavy duty, reusable

- High security

- Almost no resources are needed for operation. One-time setup, automatic operation

Khong can dudng ngam, chi can thé Etag trong ving tan s cia may quét 1a c6 thé doc dugce

Khoang céach doc: Xa

Téc d6 doc nhanh va nhiéu thé trong cing mot lan

Do bén cao, c6 thé tai sir dung

Do bao mét cao

Gan nhu khong can nguén luc dé van hanh. Chi can dit mot 1an, hé théng s€ tu dong chay
Overcome the disadvantages of other solutions in case the number plate is obstructed, dirty, glare, ...

Han ché nhuoc diém ciia cac giai phap khac trong cac truong hop bién s6 bi can, ban, 16a dén, ...
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- The garbage trucks identification equipment must use RFID technologies that meet the technical
requirements of TCVN 8656-3:2012 (ISO/IEC 19762-3:2008) on radio-frequency identification (RFID) equipment.
The equipment must be able to recognize the entry/exit of the same vehicle at different times.

Thiét bi nhan dang xe ch réc phai bang cong nghé RFID dép (mg céc yéu cau k¥ thuit ciia TCVN 8656-
3:2012 (ISO/IEC 19762-3:2008) v€ thict bi nhén dang v6 tuyén dién (RFID). Thi€t bi nhan dang duoc cung mot xe
vao/ra tai cac thoi diém khac nhau.

The RFID readers are fixed at the front and the back of the weighing platform. The reader uses radio waves to
generate a trigger signal sent to the Etag.

Pau doc RFID duogc gén vao vi tri ¢d dinh tai trude va sau ban can. Pau doc sit dung song vo tuyén dé tao ra
mot tin hiéu kich hoat gtri dén thé Etag.

When the solid waste transport vehicle enters the weigh station, its Etag receives the trigger signal from the
reader, and responds by sending the signal back to the reader using its antenna. This process helps transmit the data
contained in the Etag to the reader.

Khi xe vin chuyén chét thai rén vao tram can, thé Etag tiép nhén tin hiéu kich hoat tir ddu doc, né s& phéan hdi
bang cach guri lai tin hi¢u trd lai dau doc thong qua ang-ten quét. Thong qua qua trinh nay, di liu chira trong thé Etag
duogc truyén vé dau doc.

This is how the RFID system can identify and collect information from Etags mounted on solid waste transport
vehicles. The identification data of the solid waste transport vehicle will be transmitted to the Datalogger in hex String
format via RS485 communication port.

Tir qua trinh nay, h¢ thong RFID cho phép xéac dinh va thu thap thong tin tir cac the Etag gan trén cac phuong
tién van chuyén chét thai ran. Dir lidu dinh danh phuong tién van chuyén CTR ghi nhan duoc sé truyén vé Datalogger
dudi dinh dang Hex String thong qua cong giao tiép RS485.

1.2.3. ETAG for license plate identification:

Thé ETAG dinh danh bién sb xe:

Each vehicle is allowed to have 01 ETAG affixed on the windshield or headlight.

Trén mdi phuong tién van chuyén van chuyén dugc dén 01 thé ETAG trén kinh chan gi6 hoic dén xe.

The Etag is used to identify the vehicle. Each ETAG will be assigned a unique ID.

Thé Etag dung dé dinh danh phuong tién thu gom. Trén mdi thé ETAG s& dugc gan véi mot dy s ID khac
nhau.

The transponder (consisting of a small silicon chip and a radio antenna) is integrated into the Etag and is
responsible for retransmitting the signal from the card to the reader when the solid waste transport vehicle passes
through the weigh station.



B phat dap (Bao gdm mdt chip silicon nho két hop véi mot ang-ten radio) dugc tich hop trong thé Etag va
chiu trach nhiém truyén lai tin hi¢u tir thé dén dau doc khi phwong tién van chuyén CTR di qua tram cén.

1.2.4. The decoder connecting the weigh with the Datalogger

Bo Giai ma két ndi dau cin véi Datalogger

PLC (short for Programmable Logic Controller) is a device that allows logical control algorithms to be
implemented programmatically. The PLC receives stimulation from external events through its inputs and performs
the operation through its outputs. PLC operates by scanning the statuses of its outputs and inputs. When there is any
change in the input, the output will change according to its programmed logic.

PLC (viét tat cia Programmable Logic Controller) 1a thiét bi cho phép 1ap trinh thyc hién céc thuat toan dicu
khién logic. Bo lap trinh PLC nhén tac dong cac su kién bén ngoai thong qua ngd vao (input) va thyuc hién hoat dong
thong qua ngd ra (output). PLC hoat dong theo phwong thirc quét cac trang thai trén dau ra va du vao. Khi c¢6 su thay
d6i bat ky tir ngd vao, dua theo logic chuong trinh ngd ra tuong tmg sé thay doi.

Advantages:

Uu diém:

- PLCs have good anti-inteference capability and is reliable in industrial environment.

Bo diéu khién PLC chdng nhidu tdt, dang tin cdy trong méi trudng cong nghiép.

- Be able to handle complex, high-precision algorithms.

Pap ung cac giai thuat phirc tap, d6 chinh xac cao.
- Compact, easy to install.
Gon nhe, ldp dat d& dang.

- Can completely replace the conventional relay control circuit, easily meet all control requirements.
Thay thé hoan toan mach diéu khién relay thong thuong, d& dang dap tmg moi yéu cau diéu khién.

- It supports industrial communication network standards. It can establish connections with and exchange
data between devices inside and outside the factory meeting industry 4.0 standards.

HO trg cac chuan mang truyén thong cong nghiép, tao su két ndi va trao doi dir liéu giira cac thiét bi trong
va ngoai nha may dap tng tiéu chuén cong nghiép 4.0.

Currently, there are many different types of weigh stations on the market, which use various technologies and
are manufactured by various companies/countries. Each weigh station also has different operating procedures.
Therefore, the vehicle's weight data sent from the weigh station also has different data structures, density, and
frequency of transmission.

Hién nay trén thi trueong c6 rat nhiéu céc loai tram can khac nhau, ing dung cac cong nghé, thiét bi xudt xi tir
nhiéu hang/nhiéu qubc gia. Mdi tram cén ciing co quy trinh van hanh khac nhau. Do d6, dit liéu trong lugng xe duoc
gui tur tram can ciing co6 cAu trac dit liéu, mat do, tan suét tra dir liéu khac nhau.
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The decoder connecting the weigh station with the Datalogger will be responsible for reading and decoding the
data sent from the weigh station. The firmware programmed for each weigh station will filter, standardize and transmit
vehicle weight data in the hex String format to Datalogger via RS485 communication port.
B0 giai ma két ndi dau can voi Datalogger s€ c6 nhiém vu doc, giai ma dir liéu tir tram can. Thong qua ph?m
mém diéu khién duoc 1ap trinh theo tirng tram can s€ thyc hién loc dit ligu, chuén hoa, truyén dit liéu trong lugng xe
dinh dang Hex String dén Datalogger qua cong giao tiép RS485.
1.2.5. Data collection and transmission equipment (Data logger)
Thiét bi thu thap va truyén din dir liéu (Data logger)
A data logger, also known as a data recorder, is a type of automated device that collects, stores and tracks data
from sensors and other devices continuously or at fixed intervals, depending on the user's setup. The data is stored in
the device's memory or may be transmitted to a computer, server or other data storage device for the convenience of
analysis and management.
Data logger, con dugc goi 1a bg ghi dit li¢u, 1a moét loai thiét bi tu dong co kha nang thu thép, luu trit va theo
ddi cac dit lidu tir cac cam bién va thiét bi khac mot cach lién tuc hodc theo khoang thoi gian ¢b dinh, tuy thude vao
thiét 1ap cua nguoi st dung. Dit liéu dugc luu trir trong bd nhéd cua thiét bi hodc ¢6 thé duoc truyén dén may tinh,
may chu hodc céc thiét bi luu trir dit liéu khac dé tién loi cho viée phéan tich va quan ly.
+ Receive vehicle identification data from RFID reader.
Nhan dir liéu dinh danh phuong tién tir dAu doc RFID.

+ At the same time, receive truck weight data from the weigh platform via the weigh station's decoder.
Déng thoi, nhan dir lidu trong lugng xe tai tir dau can thong qua bd giai ma tram can.

+ Transmit data to DONRE's server.
Truyén dir liéu vé Server cia S6 TNMT.

Data collection, transmission and management systems at weigh stations must meet the technical requirements
specified in Circular No. 10/2021/TT-BTNMT or the regulations of the Ministry of Information and Communications
on data collection and transmission equipment:

Heé thong nhan, truyén va quan 1y dir lidu tai cac tram can phai dap tng cac yéu cau k¥ thuat quy dinh tai Thong
tw s6 10/2021/TT-BTNMT hoic cac quy dinh cia Bo Thong tin truyén thong vé thiét bi thu thap va truyén din dir
ligu:

a. Receive, store and manage weigh station data at the data logger

Nhdn, luu giit va qudn ly dir liéu tram cdn tgi data logger
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- The system must be directly connected to the weighing platform, weight meter, number plate recognition and
reading device, not through other equipment.

Hé thdng phai két ndi truc tiép dén can, may do trong luong, thiét bi nhan dién va doc bién s6, khong két
nbi thong qua thiét bi khac.

- The output signal of the system is digital.

Tin hiéu d4u ra cta hé thong 1a dang sd (digital).

- Ensure a continuous retention of at least 60 days of the most recent data. The minimum data retention includes
license plate, measurement parameters, measurement results, measurement units, measurement time.

Bao dam luu giir lién tuc it nhat 1a 60 ngay dir liéu gan nhat. Céc dir liéu luu giir tdi thiéu gdm: bién sb xe,
thdng s6 do, két qua do, don vi do, thoi gian do.

- The connection ports not used to transmit and receive data to the management agency must be sealed by the
local state management agency.

Céc cong két ndi khong str dung dé truyén, nhan dir lidu vé co quan quan 1y phai dugc niém phong boi co
quan quan ly nha nudc tai dia phuong.

- Must be able to show the following information: license plate, measurement parameters, measurement results,
measurement units, measurement time and must be able to export data at the data collection, transmission and
management system.

Bao dam hién thi cac thong tin bao gém: Bién sd xe, thong s6 do, két qua do, don vi do, thoi gian do va trich
xuét dit liéu tai hé théng nhan, truyén va quan ly dir li¢u.

b. Data transmission at the weigh station

Truyén div liéu tai tram cin

- Data is transferred using FTP or FTPs or sFTP to the server address using the account and address provided
by the Department of Agriculture and Environment; Minimum internet connection speed at 30Mb/s.

Truyén dir liéu theo phuong thirc FTP hodc FTPs hodc sFTP t6i dia chi may chu bang tai khoan va dia chi
do S& Tai nguyén va Moi truong cung cap; Pudng truyén internet t6i thiéu ¢ mirc 30Mb/s.

- Data must be transmitted in real time, no later than 05 minutes after weighing. Data must be transmitted to
DONRE from the static IP address notified to DONRE

Dir liéu phai dugc truyén theo thoi gian thye cham nhét sau 05 phut khi két thuc can. Dit lidu phai dugc
truyén vé S& TNMT tir dia chi IP tinh d4 thong bao voi S& TNMT

- Ensure real-time synchronization according to international standards of Vietnam time zone (GMT+7).

Bao dam dong bé thoi gian thue theo chuin qudc té mai gio Viét Nam (GMT+7).

- In case data transmission is interrupted (or the system crashes), immediately after recovery, the system must
automatically transmit the data recorded during the interruption.

Trudng hop viée truyén dir liéu bi gian doan (hodc hé théng gap su ¢b), ngay sau khi phuc hoi, hé théng phai
tu dong thyc hién truyén cac dir liéu cua khoang thoi gian bi gian doan.

c. Format and content of the data file

Dinh dang va npi dung tép dii liéu
- The data shall be in text file format; *.txt.
Dt liéu dugc dinh dang theo dang tép; *.txt.

- The data file should include 05 main information: license plate, measurement parameters, measurement
results, measurement units, measurement time. The structure, content and regulations on the name of the data file shall
comply with Part III: Structure and content of the file promulgated together with Circular No. 10/2021/TT-BTNMT.

Noi dung tép dit liéu bao gém 05 thong tin chinh: Bién s6 xe, thong sb do, két qua do, don vi do, thoi gian do.
CAu trac, ndi dung, quy dinh tén cua t€p dir liu thuc hién theo quy dinh tai Phén III: Céu trac, ndi dung file ban hanh
kém theo Thong tu s6 10/2021/TT-BTNMT.

d. Data security and integrity

Bdo mdt va tinh toan ven ciia dit liéu

- After the weigh station comes into operation, access to the data logger must be managed using account and
password, and the connection ports must be sealed. The admin/master account and password of the data logger must
be provided to DONRE to manage and control the connection ports, configure and perform firmware upgrade for the
data logger.

12



Sau khi tram can di vao hoat dong chinh thirc, hé thong data logger phai dugc kiém soat truy cap bang tai
khoan va mat khau, cac cong két ndi phai dugc niém phong. Tai khoan, mat khau quan 1y (admin/ master) ctia data
logger phai dugc cung cap cho S& TNMT dé thuc hién viéc quan 1y, kiém soat cac cong két ndi, ciu hinh va qua
trinh nang cap phan mém diéu khién (firmware) cua data logger.

- System operators must ensure and be responsible for the security and integrity of the data, FTP server access
accounts and static IP addresses where the data is transferred.

Co sd va cac don vi vian hanh hé théng phai bao dam va chiu trach nhiém vé bao mat, tinh toan ven cua dit liéu,
tai khoan truy cap méay chu FTP va dia chi IP tinh noi truyén dir liéu.

1.2.6. Server

May chi

The Datalogger and the GPS black box will transmit data to the IOT Gateway located on virtual server 1 via
TCP/IP protocol

Thiét bi Datalogger, va thiét bi hop den GPS sé& truyén dit liéu vao IOT Gateway dat & may chi a0 s6 1,
thong qua giao thire TCP/IP

Currently, the data is transmitted to the server in binary code format.

Luc nay, dit lidu truyén vé Server & dinh dang mé nhj phéan (Binary)

The data then passes through Consumer Service, which converts the binary signal into a (readable) string
format, and saves it to the MongoDB database

Sau d6 dir li¢u sé€ di qua Consumer Service, dé chuyén ddi tin hiéu nhi phan thanh dinh dang chudi (co thé doc
duogc), va luu vao co so dir liéu MongoDB

Maychiao1 May chii do 2 May chi ao 3

TCP/IP

Data logger (tram can)

TCP/IP

H
7
g

HGp den (GPS Tracker)

HTTPS

6.

S

Ngu®i dung mobile app

HTTPS

N

PlySQL Datadase MySQL Database
(MasterData) (MasterData)

Ngudi ding web app

I
Méy chit 4o 3:

M3 ta: chay database backup (sao luu

A 118y

Ciu hinh:

Chi thich:

May chii 4o 1:
MO ta: chay céc Application Service

May chit do 2:
M8 t4: chay database

Cau hinh:

CPU: 8 Cores.

RAM: 16G8

$SD: 12068

Hé digu hanh: Cent0S 7.x

Céu hinh:

CPU: 8 Cores

RAM: 16GB

SSD: 512G8

H& digu hanh: CentOS 7.x

CPU: 4 Cores

RAM: 8GB

SSD: 51268

H@ diBu hanh: CentOS 7.x

I
i
|
|
|
|
1
I
|
|
|
|
I
|
|
|
|
\

* Configuration:
Ciu hinh
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Virtual server 1:

Description: Run Application
Services

Configuration:

CPU: 8 Cores

RAM: 16GB

SSD: 120GB

Operating system: CentOS 7.x

May chii do 1:

Mo ta: Chay céac Application
Service

Céu hinh:

CPU: 8 Cores

RAM: 16GB

SSD: 120GB

Hé diéu hanh: CentOS 7.x

Virtual server 2:
Description: ~ Maintaining
database

Configuration:

CPU: 8 Cores

RAM: 16GB

SSD: 512GB

Operating system: CentOS 7.x

May chii do 2:

Mo ta: Chay Database
Cau hinh:

CPU: 8 Cores

RAM: 16GB

SSD: 512GB

Hé diéu hanh: CentOS 7.x

the

Virtual server 3:

Description: Database Backup
Configuration:

CPU: 4 Cores

RAM: 8GB

SSD: 512GB

Operating system: CentOS 7.x

May chii do 3:

Mo ta: Chay Database Backup
(sao luu dit li¢u)

CAu hinh:

CPU: 4 Cores

RAM: 8GB

SSD: 512GB

Hé diéu hanh: CentOS 7.x

1.3. List of equipment and materials for weigh stations and transporters

Khdi lwong thiét bi vat tw cho tram cin va don vi vin chuyén

The list of equipment and materials for weigh stations and transporters within the project are expected to be as

follows:

Khéi lwong thiét bi vat tu cho tram cén va don vi van chuyén trong khudn khé dy an chi tiét dy kién nhu sau:

No.
TT

LIST
DANH MUC

Unit
Don vi

Quantity
So luwgng

A

WEIGH STATION EQUIPMENT
VAT TU TRAM CAN

- Specifications:

+ Power: 3W

- Théng sb ky thuat:
+ Dién ap vao: 150~240VAC
+ Cong suat: 3W

+ Input voltage: 150~240VAC

Data logger to collect and transmit data:
- Using a 4G SIM that supports 2G, 3G
- MQTT transmission method, Frequency: 5s/message

+ Central processor: Arm Cortex 32-bit CPU
+ Multitasking programming: RTOS (Real Time Operating System)
+ Remote firmware update: FOTA

+ Power management: Sleep, Stop and Standby
+ Communication module: UART/RS232/RS485
1 | + Internet protocol: TCP/UDP/MQTT/PPP/NTP/FTP/HTTP/HTTPS/SSL/TLS 1

Data logger thu thap va truyén dir ligu:
- St dung SIM 4G ho tro 2G, 3G
- Phuong thtre truyén MQTT, Tan suat: 5s/ ban tin

+ Vixu ly trung tam: Arm Cortex 32-bit CPU

+ Lap trinh da nhiém: RTOS (Real Time Operating System)
+ Cap nhéat firmware tr xa: FOTA

+ Quan ly nang luong: Sleep, Stop and Standby

Set
Bo
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+ Giao tiép module truyén thong: UART/RS232/RS485
+ Giao thirc Internet: TCP/UDP/MQTT/PPP/NTP/FTP/HTTP/HTTPS/SSL/TLS

RFID device to read license plate number (Operational range 5-10m): with
certificate of origin (C/O) provided by the supplier; 100% new, with
certificate of quality (C/Q) provided by the supplier

+ Frequency: 865~ 868MHz, 902~ 928MHz

+ Protocol: ISO18000-6B/6C (EPC GEN2)

+ Working mode: Active mode

+ RFID broadcast power: 30dbm (Adjustable)

+ Reading distance: 5~10m (Depends on the tag)

+ Communication: RS485

+ Power supply: 9V

+ Operational temperature: -10~+55°C

Thiét bi RFID doc bién s6 xe (Viung hoat dgng 5-10m): c6 chirng nhin xuit
st (C/0) ciia nha cung cép; chét lwong méi 100%, c¢6 chirng nhan chit
lwong (C/Q) ciia nha cung cip

+ Tan s6: 865~868MHZz, 902~928MHZz

+ Protocol: ISO18000-6B/6C (EPC GEN2)

+ Ché d6 1am viéc: Active mode

+ Cong suat phat song RFID: 30dbm (C6 thé diéu chinh)

+ Khoang cach doc: 5~10m (Phu thudc vao thé)

+ Giao tiép: RS485

+ Ngudn cip: 9V

+ Nhiét d6 hoat dong: -10~+55°C

Set
Bo

ETAG for license plate identification: with certificate of origin (C/O)
provided by the supplier; 100% new, with certificate of quality (C/Q)
provided by the supplier

+ Frequency: 860 ~ 960MHz

+ Standard: ISO18000-6¢ (EPC-Gen2)

+ Memory: 32bits TID, 96bits EPC, 512 bits DATA

+ Reading distance: 1~10M (Depends on the reader)

+ Anti-collision: Yes

+ Dimensions: 105mm*35mm*0.3mm (Customized)

+ Material: Transparent PVC

+ Antenna material: Aluminum

+ Operational temperature: -10°C ~ +70°C

+ Operational humidity: <80%

Thé ETAG dinh danh bién s6 xe: ¢c6 chitng nhan xuit sir (C/O) ciia nha
cung cip; chat lwgng méi 100%, c6 chirng nhén chit hrgng (C/Q) ciia nha
cung cip

+ Tan s6: 860 ~ 960MHz

+ Tiéu chuan: ISO18000-6¢(EPC-Gen2)

+ B0 nhd: 32bits TID, 96bits EPC, 512 bits DATA

+ Khoang cach doc: 1~10M (Phu thude vao bd doc)

+ Chdng va cham: Co

+ Kich thude: 105mm*35mm*0.3mm (Tuy chinh)

+ Cht liéu: Nhya PVC trong subt

+ Vat li¢u ang-ten: Nhom

+ Nhiét d6 hoat dong: -10°C ~ +70°C

+ Do 4m hoat dong: <80%

Tag

80

The decoder connecting the weigh with the Datalogger
B0 Gidi ma ket noi dau cin véi Datalogger

Set
Bo6

* PLC: with certificate of origin (C/O) provided by the supplier; 100%
new, with certificate of quality (C/Q) provided by the supplier

Set
Bo
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+ Number of 1/O: 32 points

+ Number of outputs: 16 points

+ Number of inputs: 16 points

+ Output specification: Transistor

+ Input voltage: DC24V

+ Built-in Ethernet port: Yes

+ High speed counting function: Yes

B9 lap trinh PLC: ¢6 chirng nhan xuit sir (C/O) ciia nha cung cap, chit
lwong méi 100%, 6 chirng nhan chit hrgng (C/Q) ciia nha cung cip

+ 86 1/0: 32 diém

+ 86 dau ra: 16 diém

+ 86 dau vao: 16 diém

+ Dic diém k¥ thuat dau ra: Transitor

+ Pién ap dau vao: DC24V

+ Cong Ethernet tich hop: Co

+ Chtrc nang dém tdc d6 cao: Co

* Extended communication module: with certificate of origin (C/O) by the
supplier; 100% new quality, with certificate of quality (C/Q) by the
supplier

+ Communication standard: MELSOFT / MELSEC / MODBUS /...

+ Connect via 9-pin port.

+ Transmission distance: <15m.

+ Communication interface: RS-232C.

+ Number of slaves that can be connected: 1 slave.

+ Baud rate: 300/600/1200/2400/4800/9600/19200/38400/57600/115200 (bps) Set

Module truyén théng mé rong: cé chirng nhan xuit sir (C/O) ciia nha cung Bo
Cf:lp; chét lwgng méi 100%, c6 chirng nhin chit lrgng (C/Q) ciia nha cung
cap

+ Chuén giao tiép: MELSOFT / MELSEC / MODBUS /...

+ Két ndi qua cong 9 pin.

+ Khoang cach truyén: <15m.

+ Giao dién truyén thong: RS-232C.

+ 86 slave co thé két nbi: 1 slave.

+ Baud rate: 300/600/1200/2400/4800/9600/19200/38400/57600/115200 (bps)

* The software to control the decoder, connect to the weigh platform: Use the software provided
with the device

Phan mém dieu khién b giai ma, két noi véi dau can: Sit dung phan meém cung cap di kém theo
thiét bi

Materials cost Package |

Chi phi vt tw Goi

+ Electrical cabinet size 750x450x200mm with 1.3mm thick powder coating Cabinet |
Tu dién kich thudc 750x450x200mm son tinh dién day 1,3mm Tu

+ Protective MCB. Manufacturer: Schneider 3-phase automatic circuit breaker

Easy9 MCB BR, 4.5 kA, 400V, C curve . Piece 3
MCB doéng cat bao vé. Hang SX: Schneider cau dao tu dong 3 pha Easy9 Cai

MCB 3P, 4,5 kA, 400V, C curve

+ Surge protection 1P+N 40kA. Manufacturer: Schneider Piece 1
Chong sét lan truyén 1P+N 40kA. Hang SX: Schneider Cai

+24VDC power. Manufacturer: Meanwell, China Piece 1

Ngudn 24VDC. Hang SX: Meanwell, Trung Quoc Cai

+ Optical signal isolation. Manufacturer: 30nedata, China Piece 1

Céch ly quang tin hi¢u. Haing SX: 30Onedata, Trung Quoc Cai

+ Steel poles $60, 2500mm high + RFID protective housing. Set 2
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Cot thép $60, cao 2500mm + Vo hop bao vé RFID. Bo

Steel poles $60, 2500mm high Pole )
Cot thép $60, cao 2500mm Cudn

RFID protective housing Piece )
Vo hdp bao vé RFID Cai

+ 2x1mm power cord. Manufacturer: Cadisun, Vietnam m 100
Day nguon 2x1mm. Hang SX: Cadisun, Viét Nam

+ Signal wire 4x0.5mm, Manufacturer: Altek kabel m 100
Day tin hi€u 4x0.5mm, Hang SX: Altek kabel

+ HDPE corrugated pipe 25/30. Manufacturer: Santo, Vietnam m 100
Ong xoan HDPE 25/30. Hang SX: Santo, Viét Nam

+ Switch (Manufacturer: Tplink, China) Set 1
Switch (Hang SX: Tplink, Trung Qudc) Bo

+ Cat6 network wire (350m coil) Scroll 1
Day mang cat6 (cudn 350m) Cudn

+ Cosse terminal Bag 1
Pau cot Tui

+ Lock bar Bar 1
Thanh gai Thanh

+ 2P Busbar Bar 1
Thanh lugt 2P Thanh

+ Plastic duct Piece 3
Nep nhya Cai

+ Terminal blocks Piece 50
Cau dau Cai

+ Socket outlet Piece )
0 cam gai Cai

+ Electric cabinet fan 80x80mm Piece 1
Quat ta dién 80x80mm Cai

+ Screws Bag |
DPinh vit Goi

+ SP32 pipe and fittings Piece 10
Ong SP32 va phu kién Cai

+ Electrical cosse Bag 5
Cot dién Tui

Labor cost: Package |
Chi phi Nhan cong: Gobi

* Installation cost Man-day 44
Thi cong lap dit Cong

Concrete cutting Man-day 10
Cit xé bé tong Cong

HDPE pipe laying Man-day 4
Pit éng HDPE Céng

Concrete paving Man-day 10
Lat duong bé tong Cong

Power cable, signal cable installation Man-day 6
bat day nguon, day tin hiéu Cong

RFID pole installation Man-day 5
Khoan lip cot RFID Cong

Installing electrical cabinet fixture Man-day 5
Lap gia co dinh tu dién Cong

Mounting the RFID device on the pole Man-day 5
Lap thiét bi RFID 1én c6t Cong

Protective switchgear installation in the cabinet Man-day 5
Lap thiét bi dong cat bao v¢ trong tu Cong
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Installation of signal decoder

Man-day

Lip dat bd gidi mi tin hidu Cong 2
Data logger installation Man-day 5
Lap dat data logger Cong
Etag affixation Man-day 5
Lap dat thé Etag Cong
* Installing and connecting software Man-day 30
Cai dat, dau noi phan mém Cong
Connecting electrical cabinet power Man-day )
Pau no6i nguon ti dién Cong
Connecting power to equipment Man-day )
Pau no6i nguon cho thict bi Cong
Connecting the signal from the RFID kit to the cabinet Man-day )
DPau ndi tin hiéu tu bd RFID vé tu Cong
Signal connection between weigh station and decoder Man-day )
Pau noi tin hi€u cén, b gidi ma Cong
Signal connection for data logger Man-day 4
Pau ndi tin hiéu cho data logger Cong
Internet connection for the system Man-day )
Két noi internet cho hé thong Cong
Decoder configuration Man-day 4
Cau hinh bd giai ma Cong
Etag and RFID reader configuration Man-day 3
Cau hinh thé Etag va thiét bi doc RFID Cong
Transmission configuration for data logger Man-day 10
Cau hinh truyén cho thict bi data logger Cong
Connection to DONRE's system Man-day 6
Két ndi dir 1i€u toi1 hé thong tiép nhan dir liéu ciia SO NN&MT Cong
Test run the system ) Man-day 14
Chay kiém tra thir hé thong Cong
Operational training and instructions Man-day 4
Pao tao hudng dan van hanh Cong
Installation of vehicle tracking device Man-day 20
Lap dat giam sat hanh trinh Cong
* Maintenance, troubleshooting (within 1 year warranty period) Man-day 30
Béo tri, xit ly sw co (trong théi gian 1 ndm bdo hanh) Cong
VEHICLE TRACKING
GIAM SAT HANH TRINH
GSM TERMINAL: 100% original and good quality
- Vehicle and driver information;
- Route, vehicle operation status
- Number and duration of each stop
- Operating speed of the vehicle;
- Data can be shared, connected to other systems via API
+ CPU: Holtek-Taiwan | Neoway chipset
+ GPS: 99 channels, separate antenna, external connection
+ GSM: LTE CATI Set 80

+ Power supply: 12-24VDC

+ Memory capacity: 16 MB internal memory

+ Control: firmware upgradable via OTA from server to device

+ Extension port: 2 input - 2 output

+ Alarm buzzer: Built-in

+ Velocity range: 0~250km/h

+ Driver card reader (RFID): Use RFID technology standard

+ Sensor: 3-way acceleration sensor. Built-in 3D G-sensor (4, £8, +£16g.)
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THIET BI PAU CUOI GSM: ¢6 xuit xi, chit lwong méi 100%
- Thong tin vé xe va lai xe;
- L§ trinh, trang thai hoat dong cua xe
- S6 lan va thoi gian dimg, dd
- Téc d6 van hanh cua xe;
- Dir liéu c6 thé chia s¢, két nbi v6i hé thdng khac qua phuong thirc API
+ Chip CPU: Holtek-Taiwan|Chipset Neoway
+ GPS: 99 kénh truyén Ang ten roi, két ndi ngoai
+ GSM: LTE CATI
+ Ngudn dién: 12-24VDC
+ Dung lugng bd nhé: B nhé trong 16 MB
+ Piéu khién: Chirc ning cap nhat firmware by OTA tir méay chii xudng thiét bi
+ Céng mé rong: 2 input - 2 output
+ Coi canh béo: Tich hop trong thiét bi
+ Dai do van toc: 0~250km/h
+ Pau doc thé tai xé (RFID): Theo chuan cong nghé RFID
+ Sensor cam bién: Sensor gia toc 3 chiéu. Built-in 3D G-sensor (+4, +8, +16g.)
Annual Fleet Management Service

- Server Service Subscription Fee DeV1c.eA/Yr
2 . N X < Thiét 80
Dich vu quén ly xe hang nam bi/Nam
- Cudc thué bao dich vu may chu :
Scratch card (to maintain GPRS Sim) .
. . Piece/Yr
3 |- Sim 4G + 4G data subscription fee Thiét 80
Thé cao (Duy tri Sim GPRS) -
bi/Nam

- Sim 4G + Cudc duy tri dung lugng data 4G

1.4. Requirements on acceptance, calibration, comissioning, training, handing over and put into opration
Mt s6 yéu ciu vé cong tic nghiém thu hi¢u chinh chay thir, dio tao chuyén giao dwa vio sir dung
1.4.1. Acceptance of equipment, software and materials before installation
Cong tdc nghi¢m thu thiét bi, phan mém, vit tw trwée khi lip dat

All equipment, software and materials for the project must be inspected and accepted before installation. To
be accepted before putting into operation, the technical documents of the equipment must contain the following:

Todn bé céc thiét bi, phdn mém, vt tw sir dung trong cong trinh déu dwoc nghiém thu trueoc khi lcfp dat. Bé
nghiém thu thiét bi trieoc khi dwa vao s dung, ho so ky thudt cua cdc thiét bi phdi co cdc noi dung sau:

- Acceptance of equipment before installation:
Nghiém thu thiét bi truée khi lap dat:

Certificate of origin: certificate issued by the authority of the issuing country if the equipment is imported,;
certificate issued by the manufacturer if the equipment is locally made.

Chung nhdn xuat xu: xdc nhdn ciua co quan nwdc san xudt cap néu la thiét bi nhdp khau, xdc nhdn cua nha
san xudt neu la thiét bj trong nuoc.

Documents bundled with the device: Catalog, user manual...
Cdc tdi liéu kém theo thiét bi: Catalog, tai liéu huong dan sir dung thiét bi...

The acceptance process will follow the specifications, technical features described in the approved documents
and the bidding documents of the contractor.

Nghiém thu theo thong sé ky thudt, tinh ndng ky thudt theo hé so da dege phé duyét va hé so dw thau ciia
nha thau.

- Acceptance of software before installation:

Nghiém thu phan mém trude khi cdi dat:
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Software installer

Bo cai dat phdn mém

Document describing the software

Tai liéu thuyét minh mé ta phan mém

Documentation on software installation, maintenance and troubleshooting
Tai liéu hwéng dan cai dat phan mém, quy trinh bao dweong, khdc phuc sw ¢
User manual of the software

Tai liéu sir dung phan mém

- Acceptance of materials before installation

Nghiém thu cac vat tw truoc khi lcfp dat

Certificate of origin: certificate issued by the authority of the issuing country if the materials are imported;
certificate issued by the manufacturer if the materials are locally made.

Churng nhgn xuat xie: xdc nhdn cia co quan nwdc san xudt cap néu la vdt tw nhdp khau, xdac nhdn cia nha
san xudt néu la vat tw trong nuoc.

1.4.2. Training, handing over technology
Pao tao chuyén giao cong nghé

Training is an important part of system development and implementation. Developing the software to manage
and monitor garbage collection and transportation routes, and waste volume in the city project will include training
for two main audiences, which are system operators and system users

Pao tqo la phan quan trong trong qud trinh xdy dung, trién khai hé thong. Xay dung phan mém ing dung
quan Ly, giam sat [9 trinh thu gom vdn chuyén rdc va khoi lwong rdc thdi trén dia ban thanh phé dao tao huéng dan
cho 02 doi tuwong chinh la can bg van hanh hé thong va nguoi s dung hé thong

Training will be conducted in the form of intensive courses, each course's curriculum will follow the
structure: 40% theory and 60% practice ensuring that participants are able to grasp the most basic information and
skills to operate, use the system effectively.

~ Cac ngi dung dao tao nay dugc chuyén giao theo cdc khod hoc tap trung theo ty 1 40% ly thuyét, 60% thuc
hanh dé dam bao nguwoi hoc co dwoc nhitng thong tin co ban nhat va ky nang van hanh, khai thac hiéu qua hé thong.

- Training participants: Training, intensive course for relevant departments at the Department of Agriculture
and Environment of Hue City.

Cdc doi twong dao tao bao gom: Pado tao, tdp hudn tdp trung cho cac bé phan lién quan tai S6 Nong nghiép
va Moi truong thanh pho Hué.

After the system has been generally accepted, the Department of Agriculture and Environment will take over
the management, implementation and operation of the system.

Hé thong sau khi nghiém thu tong thé dwa vao sir dung, S Nong nghiép va Moi truong t6 chire quan 1y thuc
hién, dwa vao van hanh, khai thac.

2. Technical requirements to be met by the software
Yéu chu k§ thuit cin dap tng cia phin mém

2.1. Analysis of programming languages

Phan tich cic ngén ngir 1ap trinh

2.1.1. Introduction to PHP

Gi6i thiéu vé PHP
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PHP - short for "Hypertext Preprocessor", is a scripting language that is run on the server side to generate
html code on the client. PHP has gone through many versions and is optimized for web applications, with clear coding,
fast speed, easy to learn so PHP has become a very popular web programming language.

PHP - viét tat hoi quy ciia "Hypertext Preprocessor", la mét ngon ngit lap trinh kich ban dwoc chay ¢ phia
server nham sinh ra md html trén client. PHP da trdi qua rdt nhiéu phién ban va dwoc t6i wu héa cho cdc iing dung
web, véi cdch viét md ré riang, toc dé nhanh, dé hoc nén PHP da tré thanh mét ngén ngir ldp trinh web rdt phé bién
va dwoc wa chugng.

PHP runs on the Webserver environment and stores data through the database management system, so PHP
is often included with Apache, MySQL, and the Linux operating system (LAMP).

PHP chay trén moi truong Webserver va heu triv dit liéu thong qua hé quan tri co so dit liéu nén PHP thuong
di kem voi Apache, MySQL va hé diéu hanh Linux (LAMP).

Apache is a web server software that receives requests from the user's browser and then transfers them to
PHP for processing and sends them back to the browser.

Apache la mét phian mém web server ¢é nhiém vu tiép nhdn request tir trinh duyét nguoi ding sau dé chuyén
giao cho PHP xur ly va gui tra lai cho trinh duyét.

MySQL is similar to other database management systems (Postgress, Oracle, SQL server...) that serve as a
place to store and query data.

MySOL ciing tuong ty nhu cdc hé quan tri co so dir liéu khac (Posigress, Oracle, SOL server...) dong vai tro
la not lvu triv va truy van die liéu.

Linux: The open-source operating system is very widely used for webservers. Usually, the most used versions
are RedHat Enterprise Linux, Ubuntu...

Linux: Hé diéu hanh ma ngudn mé duoc sir dung rat rong rdi cho cac webserver. Thong thudng cac phién
ban dugc st dung nhi¢u nhat 1a RedHat Enterprise Linux, Ubuntu...

How does PHP work?
PHP hoat dong nhu thé nao?

When the user requests the PHP page, the Web Server will invoke the PHP Engine to compile the PHP page
and return the results to the user as shown below.

Disadvantages of PHP:

- The source code is not visually appealing

- Only for web application

- The security is not high compared to other languages.

 Khi nguoi s dyung goi trang PHP, Web Server sé triéu goi PHP Engine dé thong dich dich trang PHP va
tra két qua cho nguoi dung nhu hinh bén duoi.

Nhuoc diém ciia PHP:
- M nguon khéng dep
- Chi chay trén ung dung web

- Tinh bao mat khong cao so voi cac ngon ngir khac.

21



Parse

Téap tin
PHP

Request
—>
_—>

Request

- Response PHP

P Engine

Response P

2.1.2 Introduction to ASP.NET MVC 5
Gioi thiéu ASP.NET MVC 5

ASP.Net is a server-side web application development and programming technique based on Microsoft's
platform.Net Framework.

ASP.Net la ky thudt lgp trinh va phat trién img dung web ¢ phia Server (Server-side) dwa trén nén tang ciia
Microsoft .Net Framework.

Most people who are new to web programming start by learning techniques on the client side such as HTML,
Java Script, CSS (Cascading Style Sheets). When a Web browser requests a website (a website that uses client-side
techniques), the Web server finds the website that the client requests, then sends it back to the client. The client
receives the results returned from the server and displays them on the screen.

Hau hét, nhitng nguoi méi dén véi lap trinh web déu bdt dau tim hiéu nhimng ky thudt & phia Client (Client-
side) nhw: HTML, Java Script, CSS (Cascading Style Sheets). Khi Web browser yéu cau mot trang web (trang web
sir dung ky thudt client-side), Web server tim trang web ma Client yéu cau, sau dé goi vé cho Client. Client nhdn két
qud tra vé tir Server va hién thi 1én man hinh.

ASP.Net uses completely different server-side programming techniques, the code on the server side will be
compiled and executed at the Web Server. After being read, compiled and executed by the server, the results are
automatically transferred to HTML/JavaScript/CSS and returned to the client. All ASP.Net command processing is
performed at the server and, therefore, called server-side programming techniques.

ASP.Net sur dung ky thudt ldp trinh ¢ phia server thi hoan toan khdc, ma lénh o phia server sé dwoc bién dich
va thi hanh tai Web Server. Sau khi dwoc Server doc, bién dich va thi hanh, két quad tu dong duoc chuyén sang
HTML/JavaScript/CSS va trda vé cho Client. Tat ca cdc xir ly lénh ASP.Net déu duwoc thuc hién tai Server va do do,
goi la ky thudt lap trinh o phia server.

ASP.Net was developed by Microsoft through many versions from ASP.Net 1.0, 1.1, 2.0, 3.0; 3.5, 4.0, 4.5 and
most recently ASP.Net 4.8 running on. .NET Framework 4.0 or higher using Visual Studio.Net 2017 or higher
integrated development environment (IDE).

_ ASP.Net dugc Microsoft pht trién qua nhiéu phién ban tir ASP.Net 1.0, 1.1, 2.0, 3.0; 3.5, 4.0, 4.5 va gan
day nhat la phién ban ASP.Net 4.8 chay trén .Net Framework 4.0 tro 1én sir dung mai truwong phat trién tich hop (IDE)
Visual Studio.Net 2017 tro lén.

Characteristics of ASP.NET
Ddc diém ciia ASP.NET
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ASP.Net allows you to choose one of your favorite programming languages: Visual Basic.Net, J#, C#,...

ASP.Net cho phép ban lwa chon mgt trong cac ngén ngir ldp trinh ma ban yéu thich: Visual Basic.Net, J#,
CH#, ...

Pre-compiled ASP.Net page. Instead of having to read and compile every time a webpage is requested, ASP.Net
compiles dynamic webpages into DLL files that the server can execute quickly and efficiently. This factor is a
significant leap forward compared to ASP's compilation technique.

Trang ASP.Net dwege bién dich trudc. Thay vi phai doc va thong dich moi khi trang web durgc yéu cau,
ASP.Net bién dich nhing trang web dong thanh nhiing tdp tin DLL ma Server c6 thé thi hanh nhanh chong va hiéu
qud. Yeu to nay la mot budc nhay vot dang ké so voi ky thudt thong dich cia ASP.

ASP.Net strongly supports its rich and diverse library. .NET Framework, working with XML, Web Service,
accessing databases via ADO.Net, etc.

ASP.Net hé tro manh mé bé thu vién phong phii va da dang cia .Net Framework, lam viéc voi XML, Web
Service, truy cdp co so dir liéu qua ADO.Net, ...

ASPX and ASP can work together in one application.
ASPX va ASP c6 thé cing hoat dong trong 1 vmg dung.

ASP.Net uses a new programming style: Code behide. The code is separated from the interface, making it
easier to read, manage and maintain.

ASP.Net sir dung phong cach ldp trinh méi: Code behide. Tach code riéng, giao dién riéng do vdy dé doc, dé
quan ly va bao tri.

The programming architecture is the same as Windows applications.

Kién tric ldp trinh giong iing dung trén Windows.

Allow management of controls' statuses.

Ho tro quan 1y trang thdi ciia cdc control.

Automatically generate HTML code for the server controls corresponding to the type of browser.
Tu dong phat sinh ma HTML cho cac Server control twong wng voi tung loai Browser.

Design support to provide and optimize development frameworks for applications that are deployed in the
cloud.

H& tro thiét ké dé cung cdp va toi wu development framework cho nhitng dung cdi ma dwoc trién khai trén
dam may (clound).

Support for building module-oriented applications.

H& tro xdy dung tmg dung huéng Module.

2.1.3 Proposed solution for programming languages
Pé xuit giai phap ngon ngir 1ap trinh

It is recommended to use ASP.NET Core Web API (Backend)/ Blazor WebAssembly (Frontend) in accordance
with the overall design of the program.

Dé xudt sir dung ASP.NET Core Web API (Backend)/ Blazor WebAssembly (Frontend) phir hop véi thiét ké
tong quan cia chwong trinh.

2.2. Analysis of database management systems

Phén tich cac hé quan tri CSDL

Currently, there are many different database management systems such as Oracle, MSSQL, Access, My SQL,
etc. Depending on the programming language used and the actual needs, the appropriate database management system
will be selected.

Hién nay cé rat nhiéu hé quan tri co sé dit liéu khdac nhau nhue: Oracle, MSSQL, Access, My SOL, ... Tity theo
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ngon ngit ldp trinh sir dung va nhu cau thuc té ma sé chon hé quan tri co so dir liéu phu hop.

2.2.1 MSSQL database management system

Hg¢ quén trj co sé¢ dir licu MSSQL

SQL Server is a Relational Database Management System (RDBMS) that uses Transact-SQL to exchange data
between the client computers and the SQL Server computers. An RDBMS consists of databases, database engines and
applications used to manage data and various parts of the RDBMS.

SOL Server la mot hé thong quan Iy co sé dir liéu (Relational Database Management System (RDBMS)) sit
dung Transact-SQL dé trao déi dir liéu giita Client computer va SOL Server computer. Mgt RDBMS bao gom
databases, database engine va cdc g dung ding dé quan Iy dit liéu va cac bé phan khac nhau trong RDBMS.

SQL Server is optimized for Very Large Database Environment (up to Terabyte of data) and can serve
thousands of users at the same time. SQL Server 2012 or later is highly compatible with other servers such as Microsoft
Internet Information Server (IIS), E-Commerce Server, Proxy Server....

SOL Server duwoc toi wu dé cé thé chay trén méi truong co sé dir liéu rdt lom (Very Large Database
Environment) lén dén Terabyte va c6 thé phuc vu ciing liic cho hang ngan user. SOL Server 2012 tré- én ¢ thé két
hop "an y" voi cdc server khdac nhuw Microsoft Internet Information Server (11S), E-Commerce Server, Proxy
Server....

SQL Server has 7 editions:

SQL Server co 7 editions:

Enterprise: Contains all the features of SQL Server and can run well on a system with abundant CPU and RAM
(depending on the support of the OS). In addition, it has services that make data analysis very effective (Analysis
Services)

Enterprise: Chita ddy dii cdc ddc trung cia SOL Server va c6 thé chay tot trén hé thong rdt nhiéu CPU va
RAM (tuy thudc vao kha nang hé tro ciia 0S). Thém vao do no co cac dich vu giup cho viéc phdn tich dit liéu rét hiéu
qua (Analysis Services)

Standard: Very suitable for small and medium companies because the price is much cheaper than Enterprise
Edition, but advanced features are limited.

Standard: Rat thich hop cho cdc céng ty vira va nhé vi gid thanh ré hon nhiéu so voi Enterprise Edition, nhung
lai bi gidi han mot s6 chire ndng cao cdp (advanced features) khdc.

Personal: optimized to run on a PC so it can run on most versions of windows.

Personal: dwoc t6i wu héa dé chay trén PC nén co thé cai ddt trén hau hét cdc phién ban windows.

Developer: Have all the features of the Enterprise Edition but have some specifics such as limiting the number
of people connected to the Server at the same time.... This edition is suitable for learners of SQL Server. We will use
this edition throughout the course. This edition can be installed on Windows 2000 Professional or Win NT
Workstation.

Developer: C6 ddy dii cdc tinh nang ciia Enterprise Edition nhung dwoc ché tao dic biét nhw gi6i han s6 hrong
nguoi két néi vao Server ciing mét liic.... Pdy la edition ma cdc ban muén hoc SOL Server can cé. Chiing ta sé ding
edition nay trong suot khéa hoc. Edition nay cé thé cai trén Windows 2000 Professional hay Win NT Workstation.

Desktop Engine (MSDE): This is just a desktop engine with no user interface. Suitable for application
deployment on the client machine. The database size is limited to about 2 GB.

Desktop Engine (MSDE): Pdy chi la mét engine chay trén desktop va khong co user interface (giao dién).
Thich hop cho viéc trién khai tmg dung & may client. Kich thuée database bi giéi han khodng 2 GB.

Win CE: For applications running on Windows CE

Win CE: Dung cho cdc vung dung chay trén Windows CE

Trial: Has the features of the Enterprise Edition, free download, but limited time to use.

Trial: Co cdc tinh nang cua Enterprise Edition, download free, nhung gioi han thoi gian su dung.

MSSQL only works on windows operating system. SQL Server is widely used in small and medium-sized
systems with low cost and ease of use. MSSQL Server is a good database management system with a large amount of
data, allowing users to follow the client/server model. MSSQL Server is handy in dispersing fast data lookups. MSSQL
Server supports well in uniform processing management and data security according to the client/server model on the
network.

MSSQL chi hoat dong trén hé diéu hanh windows. SQL Server dwoc sir dung rong rdi o cac hé théng co nho
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va vira voi chi phi khéng cao, lai dé sir dung. MSSQL Server la hé quan tri co so dir liéu hé tro tot véi lwong dir li¢u
lom, cho phép nguwoi sir dung theo mé hinh Client/Server. MSSQOL Server tién dung trong viéc phan tan tra cvu div liéu
nhanh. MSSQL Server hé tro tot trong qudn 1y xit Iy dong nhdt, bao mdt dit liéu theo mé hinh Client/Server trén mang.

The following sections describe each component in detail:

Cdc phan sau ddy mé td moi cau phan chi tiét:

Block: A data structure that aggregates measurements by level and hierarchical structure of each dimension
you want to analyze. Blocks combine several dimensions, such as timeline, geography, and product, with summaries
of data, such as sales or inventory data. Cubes are not "cube" in the strict sense because they do not necessarily have
equal edges. However, they are an apt metaphor for a complex concept.

Khoi: Mot cau triie dit liéu tong hop cdc s6 do bang cdp dd va cdu triic phdn cdp cia timg kich thuée ban
muon phan tich. Céc khoi két hop mét vai kich thuée, chang han nhw dwong thoi gian, dia Iy va san pham, véi tém
tdt dit liéu, chang han nhw doanh sé hodc sé liéu kiém ké. Cube khéong phai la "Cube" trong nghiém todn nghia vi
chiing khéng nhat thiét phdi ¢6 canh bang nhau. Tuy nhién, ho la mét an du apt cho mét khdi niém phike tap.

Thuoc do: Tap gia tri trong mot khéi dwa trén mét cot trong bang dir kién cua khéi va cé la gid tri s6 thuong.
Thuée do la cdc gid tri Trung tam trong khéi ma preprocessed, tong hop va phan tich. Vi du phé bién ¢6 doanh thu,
loi nhudn, doanh thu va chi phi.

Thanh vién: Mgt muc trong mét cu tric phan cafp thé hién mét hodc nhiéu lan xudt hién cua dit liéu. Thanh
vién cé thé la duy nhat hodc nonunique.

Phén tir duoc tinh todn: Thanh vién ciia tham s6 ¢ gia tri dwoc tinh toan chay ln b&ng cach s dung mot
biéu thirc. Phan tir duoc tinh todn gid tri co thé xudt phat tir cdac gia tri cua thanh vién khac. Vi du, mot thanh vién
dwoc tinh todn, loi nhudn, ¢d thé duoc xdc dinh baing cach true di gia tri cua thanh vién, chi phi, tir gid tri cua thanh
vién, doanh thu.

Tham s6: Mot tdp hop ciia mét hodc nhiéu té chire cdu triic phan cap do trong khoi ma ngueoi ding hiéu dwoc
va sir dung lam co s6 cho phdn tich dit liéu.

Cdu tritc phdn cdp: Mét cdu tric 16gic cdy té chike cac thanh vién ciia tham sé sao cho méi thanh vién ¢é me
mét thanh vién va sé6 0 hodc thanh vién con khdc. Con la m¢ét phan trong mike thap hon ké tiép trong cdu tric phdn
cap true tiép lién quan dén thanh vién hién tai.

Benchmark: The set of values in a block that is based on a column in the block's factsheet and is a normal
numeric value. Benchmarks are the Central values in the block that are preprocessed, synthesized, and analyzed.
Common examples are revenue, profit, revenue, and expenses.

Members: An item in a hierarchy that represents one or more occurrences of the data. Members can be unique
or non-unique.

Calculated elements: The member of the parameter whose value is calculated at run-time using an expression.
The element to which the value is calculated can be derived from other members' values. For example, a calculated
member, profit, can be determined by subtracting the value of the member, expenses, from the value of the member,
revenue.

Parameters: A set of one or more hierarchical organizations in the block that the user understands and uses as
a base for data analysis.

Hierarchy: A logical tree structure that organizes the members of the parameters such that each member has
a parent member and zero or other child members. The child is part of the next lower level in the hierarchy directly
related to the current member.

Levels: In a hierarchy, data can be sorted into low and high levels, such as year, quarter, month, and date levels
in a time hierarchy.

Mikc: Trong mot cdu triic phén cdp, dit liéu ¢6 thé dwoc sdp xép thanh thdp va cao cdp do chi tiét, chdang han
nhuw nam, quy, thang va ngay mike trong cdu triic phdn cdp thoi gian.

2.2.2 MySQL database management system

H¢ quan tri co sé dir lieu MySQL

+ Flexibility

Platform flexibility is a prominent feature of MySQL with supported versions of Linux, Unix, Windows, and
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MySQL allowing complete customization, in addition to the appropriate requirements for the database server.

+ Tinh linh hoat

Sw linh hoat vé flatform la 1 dac tinh néi bét ciia MySQL vdi cac phién ban dang dwoc hé tro ciia Linux, Unix,
Windows, MySQOL cho phép tiy bién hodn todn theo y muén, thém vdo cdc yéu cau thich hop cho database server.

+ Highly enforceable

Database specialists can configure MySQL database servers for specific applications through the storage-
engine architecture. MySQL can handle the most demanding requirements of each system, MySQL also offers the
necessary tools for demanding enterprise systems with high-speed utilities, cache and other advanced processing
mechanisms.

+ Tinh thuc thi cao

Cdc chuyén gia co s div liéu cé thé cau hinh may chii co sé dir liéu MySQL ddc trung cho cdc vmg dung dic
thit théng qua kién triic storage-engine. MySQL c6 thé ddp iing kha ndng xir Iy nhitng yéu cau khdt khe nhdt ciia tirmg
hé thong, MySQOL con dwa ra cic “céng cu” can thiét cho cdc hé thong doanh nghiép khé tinh bang tién ich tdi toc
dé cao, bg nhé cache va cdc co ché xit Iy ndng cao khdc.

+ Can be used immediately

MySQL's guaranteed standards help users to be confident and choose to use immediately, MySQL offers many
options and solutions for users to use immediately for the MySQL database server.

+ Swr dung ngay

Cdc tiéu chudn dam bdo ciia MySOL gitip cho nguwoi ding vitng tin va chon sir dung ngay, MySQL dia ra
nhiéu tity chon va cdc gidi phdp dé nguwoi sir dung ding ngay cho server co sé dir liéu MySQL.

+ Transaction support

H{ tro giao dich

MySQL supports robust transactions in an automatic, unified, independent and sustainable way. In addition,
transaction ability is categorized and diverse, which prevents interference between writers and readers. Data integrity
is maintained during server operation and the independent transaction levels are highly specialized.

MySOL hé tro giao dich manh mét cach tw dong, thong nhat, doc ldp va bén viing, ngodi ra khd ning giao
dich ciing dwoc phan logi va hé tro giao dich da dang ma nguweoi viét khéng gay tré ngai cho nguoi doc va nguoe lai.
Cac dir lieu duwoc dam bao toan ven trong suét qua trinh server co hiéu lyc va cac mirc giao dich doc ldp dwoc
chuyén mén hoa cao.

+ Reliable for web and data storage

Noi tin cdy dé luu triv web va div liéu

Because MySQL has a high-speed processing engine and fast data insertion capabilities, good support for web-
based functions, etc., MySQL is the best choice for web applications and enterprise web applications.

Do MySOL ¢6 engine xit Iy toc dg cao va kha ning chén dir liéu nhanh, hé tro tot cho cdc chive nang chuyén
diing cho web, ...nén MySQL la lira chon tot nhdt cho cdc g dung web va cdc iing dung web doanh nghiép.

+ Good security

Bdo mdt tot

Every business needs absolute data security because that is the most important benefit, and that is also the
reason why database experts choose to use MySQL. MySQL has secured protocols for validating database access and
only authorized users can access the database server. In addition, the backup and recovery utility allow logical backup
and recovery data on the whole timeline or a certain time period.

Doanh nghiép ndo ciing can tinh nang bao mat dit liéu tuyét doi vi d6 chinh la loi ich quan trong hang dau,
va dé ciing la Iy do ma cdc chuyén gia vé co sé dir liéu chon dimg MySQL. MySQL c6 cdc ky thudt manh trong viéc
xdc nhdn truy cdp co sé dit liéu va chi ¢é nguoi dimg di dwoe xde nhdn méi cé thé truy cdp vao server co sé dir
liéu. Bén canh do, tién ich backup va recovery cho phép backup logic va recovery toan b hodc tai 1 thoi diém nao
do.

+ Mixed application development

Phdt trién vmg dung hon hop

MySQL provides mixed support for any application development so MySQL is considered the world's most
popular open-source database. Plugin libraries are available to embed into the MySQL database that support in any
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application. MySQL also provides connectors that allow all forms of the application to use MySQL as a data
management server.

MySOL cung cdp hé tro hon hop cho bat ky sw phdt trién g dung ndo nén MySQL dwoc xem la co s dit liéu
mad nguén moé phé bién nhat thé giéi. Thue vién plugin cé san dé nhing vao co sé dit liéu MySQL hé tro trong bt ky
ing dung nao. MySQOL con cung cdp cdc bg két néi cho phép tdt ca cdc form ciia vmg dung wu tién sir dung MySQL
nhw 1 server quan Iy dir liéu

+ Easy to manage

Dé quan Iy

MySQL can be quickly installed on Microsoft Windows, Linux, Macintosh or Unix. Once installed, the
automatic space expansion, self restart, and dynamic configuration features are made available to the working database
administrator.

Quad trinh cai dat MySQL dién ra kha nhanh chéng trén Microsoft Windows, Linux, Macintosh hodc Unix.
Sau khi cai dat, cac tinh nang tw dong mo rong khong gian, tw khoi dong lai va cau hinh dong dwoc thiét ldp san
sang cho nguoi quan tri co so dir liéu lam viéc.

MySQL also has graphical management tools that a DBA can manage, repair and control the operation of many
servers, control data design and ETL tasks, manage the complete database as well as manage work and perform tests.

MySOL con ¢6 cdc cong cu quan Iy do hoa ma 1 DBA cé thé quan 1y, sira chita va diéu khién hoat dong ciia
nhiéu server, diéu khién tac vu thiét ké dir liéu va ETL, quan tri co s& dir liéu hoan thién ciing nhuw quan ly cong viéc
va thye hién kiém tra.

Comparison table of MSSQL and MySQL

Bdng so sanh MSSQL va MySQL

Information on the basic features of RDDBMS (Relational Database Management System)
Théng tin vé tinh nang co ban ciia RDDBMS (Hé thong quan tri co sé dit liéu quan hé)

MSSQL Yes/Co Yes/Co Yes/Co Yes/Co
Dependency/Phu Dependency/Phy | Dependency/Phu .
MySQL thude 3 thude 3 thude 3 Yes/Co / UTF-8 (3-byte) & UCS-2
Index is supported in database management systems
Thong tin chi muc dwoc ho trg san trong cdc hé quan tri CSDL
Expression .
Tree R-/Tree R+ Hash' (programmable) Par7tlal Index Inverted index . .
. ) algorithm .2 , | Chi muc , , Bitmap GiST
Cdy R-/Cay R+ S Bieu thirc (Igp | 3 Chi muc dao
Ham bam \ tung phan
trinh)
in SQL 5.0
MyISAM, BDB or | only HEAP
InnoDB tables table o o n R No/kh
MySQL trong  SOL 5.0 | chi ¢6 bing No/khoéng No/khoéng No/khong No/khoéng éng
MyISAM, BDB, | HEAP
hodc bang InnoDB
MSSQL | Yes/Cé Yes/Co Yes/Co Yes/Co Yes/Co No/khéng I(;I;)g/kh
Information on other objects is supported in relational database management systems.
Thong tin vé cac doi twong khac dwoc ho tro san trong cdc hé thong quan tri co so div liéu quan hé.
Domain Cursor Tricoer Function 11 | Procedure 11 External
oma Urso Bge Ham 11 Thii tuc 11 routine 11
MySQL | No/khéng Yes/Co Yes/Co Yes/Co Yes/Cod Yes/Cod
MSSQL | Yes/Co Yes/Co Yes/Co Yes/Cod Yes/Cod Yes/Cod

*Proposal for selection of database management system

Dé xuit lwa chon hé quén tri CSDL
From the above analysis, we can see that the MSSQL database management system has many outstanding
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features, especially security, intelligent data processing and analysis. This is a management system with large
architecture, suitable for developing the project's management software.

Tir nhitng phén tich & trén ta cé thé thay hé quan tri co so dit liéu MSSQL ¢6 nhiéu tinh nang néi tréi, dat
biét la tinh an toan bao mdt, kha ndang xir Iy, phdn tich dit liéu thong minh. Pdy la hé quan tri cé kién triic 1ém phiy
hop dé lira chon xdy dung phan mém quan Iy di dn.

Currently, MSSQL is also the database management system used for some applications in the province, which
is an advantage when taking compatibility with other systems into account.

Hién tai MSSQL ciing la hé quan tri co so dit ligu dugc sie dung lam co so dir liéu cho mot s6 ung dung trén
dia ban tinh, day la diém thudn loi khi phat trién lién thong véi cac iimg dung khdc khi can thiét.

Ngodi ra 6 phan mdy chii ¢é sir dung CSDL MongoDB

Explanation of technological solutions

Thuyét minh giai phdp céng nghé

2.3.1 List of applied information technology technical standards
Danh muc tiéu chuén ky thudt cong nghé théng tin dwoc dp dung
Technical standards on information technology application in state agencies published together with Circular
No. 39/2017/TT-BTTTT dated December 15, 2017, by the Minister of Information and Communications.
Tiéu chudn k thudt vé iing dung cong nghé thong tin trong co quan nha nwée cong bé kem theo Théong tw s6
39/2017/TT-BTTTT ngay 15/12/2017 ciia Bé trucng Bo Thong tin va Truyén thong.
2.3.2 Basic requirements for the software system
Cic yéu cdu co bén ciia h¢ thong phin mém
2.3.2.1. General functional requirements
Yéu cdu chivc ning chung
a) For mobile applications:
Déi vdi ing dung trén mobile:
- Integration with Hue-S application.
Tich hop hé thong 1én img dung Hue-S.
- Disclose and provide adequate information to the people about pickup points, collection schedule, status of
household solid wastes collection and treatment in the city via Hue-S application.
Céng khai va cung cap ddy dii thong tin cho ngwoi ddn vé diém thu gom, lich thu gom, hién trang thu gom va
xit Iy CTRSH trén dia ban thanh phé théng qua g dung Hue-S.

b) Digitalization of sites:

Déi véi s6 héa cic diém:

- Implement the city's shared digital system for synchronous centralized management of the solid waste
database: digitalization of waste collection and transfer sites by type of waste on the digital map to improve the
efficiency of state management as part of the gradual digital transformation effort under the direction of the
Government, the Ministry of Natural Resources and Environment and the city.

Trién khai hé thong sé héa dimg chung ciia thanh phé d@é quan Iy tap trung dong bg CSDL vé CTR: s6 héa cdc
diém tdp két, diém trung chuyén rdc thai theo timg logi rdc thdi trén nén ban do s6 nham ndng cao hiéu qua cong tac
quan Iy nha mede va timg bude thiee hién cong cude chuyén doi sé theo chi dao ciia Chinh phii, B6 TNMT va thanh
pho.

¢) Software architecture using the client/server

Kién triic phan mém theo mé hinh khdch/chii

Web server (Web Services Server): The Web server exchanges information with the web browser (client
software) via HTTP (Hypertext Transfer Protocol) protocols. It receives the queries and data entered the system by
the user from the browser, runs the corresponding programs and sends the results back so that the browser can display.

Web server (mdy chii dich vu Web): Web server trao doi thong tin voi trinh duyét web (phan mém mdy khdch)
qua cdc giao thirc http (Hypertext Transmission Protocol). N6 nhén cdc truy van va théng tin ciia nguoi ding nhip
vao hé théng tir trinh duyét, chay cdc chirong trinh twong g va givi tra két qua lai cho trinh duyét hién thi.

Programs: Programs include script files, ActiveX components (COM) and libraries (DLL). The web server,
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depending on the queries from the user, will run the program.

Cdc chiong trinh: Céc chwong trinh bao gom cdc tép ma lénh, cdc ActiveX component (COM) and libraries
(DLL). Mdy chii web, tuy theo cdc truy van tir phia nguoi dimg, sé chay chwong trinh.

Background services: A set of server-side basic services that support the functions of the Software.

Dich vu nén: La tap hop mot $6 cac dich vu co sé chay tai may chi phuc vu cho cac chircc nang cua Phan mém.

d) The Software can operate on computer networks of any scale and architecture

Phin mém c6 thé van hanh trén mang may tinh ¢6 quy mé va kién tric bit ky

This protocol is based on the TCP/IP protocol suite, the communication platform of the Internet. This makes it
possible for the Software to be deployed on computer networks of any scale and architecture, using a variety of
hardware.

Giao thirc nay dwoc xdy dung trén nén tang cia bé giao thirc TCP/IP, nén tang truyén thong ciia mang Internet.
Piéu nay gitip cho Phan mém cé thé dwoc trién khai mang mdy tinh c¢6 quy mé va kién triic bat ky, sir dung nhiéu thiét
bi phan ciing khdc nhau

e) Web interface on all modules

Giao dién Web trén tit ca cic phan hé

This is web-based software (Microsoft Active Server Pages). Workstations with installed Web browsers can
access and use all modules of the software. In addition to browsers, workstations need to support Vietnamese Unicode
fonts and IME.

Phdn mém dwoc xdy dung trén nén tang cong nghé web (Microsoft Active Server Pages). Cdc mdy tram cadi
dat trinh duyét Web la c6 thé truy cdp va sit dung tdt cd cdc phan hé cia phan mém. Ngodi trinh duyét cdc mdy tram
can dwoc cai dat phong chir va bé go tiéng Viét theo chudan Unicode.

The interface of the Software is compatible with popular browsers.

Giao dién lam viéc ciia Phan mém tuong thich voi cdac loai trinh duyét ph(f dung.

f) Database management system

Hg¢ quan tri CSDL

SQL Server is a Relational Database Management System (RDBMS) that uses Transact-SQL to exchange data
between the client computers and the SQL Server computers. An RDBMS consists of databases, database engines and
applications used to manage data and various parts of the RDBMS.

SOL Server la mot hé thong quan Iy co so dir liéu (Relational Database Management System (RDBMS)) sit
dung Transact-SQL dé trao doi dir liéu giita Client computer va SOL Server computer. Mgt RDBMS bao gom
databases, database engine va cdc vmg dung ding dé quan Iy dit liéu va cdc bé phan khdic nhau trong RDBMS.

g) Administration and granting access to users

Quan tri, phan quyén cho nguoi sir dung

Each user will be provided by the system administrator with a Username and a Password to log into the
software. Depending on the permissions granted, the user can use the corresponding functions.

Mbi ngueoi ding sé dwoe ngueoi quan tri hé thong cung cap mét tai khoan truy cdp gom Tén dang nhdp va Mat
khau ding nhdp vio phan mém, tuy theo quyén han ciia nguoi ding cé thé chirc ndang twong img.

System administrator: user management, system information, configuration of incoming records, outgoing
records...

Déi tuwgng quan tri hé thong: quan Iy nguoi dimg, thong tin hé thong, cau hinh biéu ghi nhdp dit liéu ho sodén,
hé so di cho phit hop véi don vi...

h) Flexible and fast statistical report

Bio cdo théng ké linh hoat, nhanh chéng

The system's reporting and statistic module will provide insigts and report on-demand; it also has quick search
and advanced search functions.

Hé thong cé phdn hé bdo cdo, thong ké dé phuc vu tong hop, bdo cdo hé so theo yéu cau, ngodi ra c6 chikc
nang tim kiém nhanh va tim kiém ndng cao.

Quick search: allows users to search for profiles at categories and profiles level without specifying which field
the search string is located in.

Tim kiém nhanh: cho phép ngueoi ding tim kiém ho so tai danh muc, ho so ma khéong can xdc dinh chudi ky tr
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tim kiém ndam & trwong théng tin ndo.

Advanced search: allows users to select multiple search criteria for accurate search results.

Tim kiém ndng cao: cho phép ngwoi ding c6 thé két hop nhiéu diéu kién tim kiém dé két qua tim kiém dwoc
chinh xac.

k) Security

Béao mat

The system has three levels of security: Network level, database level and application level

He théng dwoc bdo dam an ninh theo ba mirc: Mirc mang, mirc co so dir liéu va murc trng dung

Network Level

Mirc mang

SSL (Secured Socket Layer) Protocol Support: As a Web-based application, the Software can easily use SSL
protocol to encrypt transmitting data. On an SSL connection, the data transmitted between the workstation (browser)
and the server (web server) will be encrypted from end to end to ensure security. The SSL protocol is widely used in
commercial and financial transactions on the Internet.

H& tro giao thite SSL (Secured Socket Layer): La mét iimg dung twa trén nén Web, Phan mém cé thé dé dang
tich hop véi giao thike SSL dé ma hod dit liéu trén dwong truyén. Trén mot két néi SSL, dir liéu truyén giita mdy tram
(trinh duyét) va mdy chii (web server) sé dwege ma hod tir diém dau dén diém cudi va vi thé néi dung sé drge bao mdt.
Giao thuirc SSL dwoc dung rong rdi trong cdc giao dich thuong mai va tai chinh trén mang Internet.

Database Level

Mirc CSDL

Database-level security uses the database (Microsoft SQL Server)'s built-in security mechanism and policy.
The various accounts and roles in the database will be established and maintained using the provided Microsoft SQL
Server administrative tools.

Bdo mdt & mikc co sé dir liéu dwa vao co ché va chinh sach bao mdt do hé quan tri co so dir ligu (Microsoft
SOL Server) cung cdp. Cdc tai khodn va vai tré khdc nhau trong co sé div liéu sé dwoc xdc ldp va duy tri théng qua
cdc cong cu quan tri cua Microsoft SOL Server.

Application Level

Mikc ing dung

System administrators can create an unlimited number of users in the system. Each user in the system can be
granted permission based on three data approach:

Nguwoi quan tri hé thong ¢ thé tao mot s6 heong khong han ché nguoi ding trong hé thong. Moi ngueoi ding
trong hé thong cé thé dwoc phdn quyén trén ba hwéng tiép can dir liéu:

System function: the user can be granted the 4 following permissions: Read data, Enter new data, Edit data,
Delete data.

Tiép cdn theo chirc nang hé thong: nguoi ding cé thé dwoc thiee hién mét trong 4 quyén nhw sau: Poc dit liéu,
Nhdp moi dir liéu, Swa dir liéu, Xoa dir liéu.

Data layer: the system allows the organization of data layers. The permissions of the user decide from which
layer data can be retrieved.

Tiép cdn theo I6p dit liéu: hé thong cho phép té chire thanh cdc I6p diF liéu, tuy thude quyén cia nguoi sir dung
ma cé thé dwoc truy xuat dir liéu thuoc lop nao.

I) Other functions

Cac chire nang khac

Usage logging: the system automatically records user actions in for monitoring.

Hé thong cé chire nang ghi nhdt ky sir dung: tw ddng ghi lai cdc thao tdc cia nguoi sir dung trong hé thong
dé theo doi.

The Data Backup function allows the user to backup the entire database to .bak files and back up to storage
devices to avoid data loss when the system crashes.

Chure nang Sao luu dir liéu cho phép nguwoi sw dung sao luu toan bg co so dir liu ra file .bak va sao luu vao
cdc thiét bi lwu trit tranh mat dir liéu khi hé théng 6 s 6.

The data recovery function allows users to recover lost data from the most recent backup point.
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Chirc ndng phuc hoi dit liéu cho phdp nguwoi si dung khéi phuc lai dir liéu da mat tai thoi diém sao heu gan
nhat.

2.3.2.2. Requirements for software infrastructure

Yéu ciu vé ha ting van hanh phin mém

- Technology platform:
o Programming platform: ASP.NET MVC 5.
o Database: MSSQL from 2019 or higher.

Nén tang cong nghé:
o Nén tang ldp trinh: ASP.NET MVC 5.
0 Co so dir ligu: MSSQL tir 2019 tro [én.
- Operating Environment:

o Network environment: LAN.

o Server environment: Windows Server 2019 or higher.
Moi truvong hoat dong:
0 Moi truong mang: mang LAN.
0 Méi trieong may chii: Hé diéu hanh Windows Server 2019 tré lén.

- Workstation environment: Windows 7, Windows 8, Windows 10 operating system.

- Mbi truong mady tram: Hé diéu hanh Windows 7, Windows 8, Windows 10.

2.3.2.3 Software development technology

Cong nghé xdy dung phin mém

As previously analyzed, we can see that the ASP.NET programming language has many outstanding
advantages compared to other programming languages, so it is reasonable to choose ASP.NET language for software
development.

Qua qud trinh phan tich lya chon céng nghé & phan triede thi ta cé thé thay ngon ngit ldp trinh ASP.NET ¢6
nhiéu wu diém néi troi hon so véi cdc ngoén ngit lgp trinh khdc vi vy lra chon ASP.NET ngén ngit dé phdt trién phan
mém la diéu hop 1y.

In addition, the MSSQL database management system is a large and secure architecture that supports ASP.NET
to the maximum, so MSSQL is a suitable database management system for software development.

Bén canh do hé quan tri co so dir lieu MSSQL la hé quan tri co so co kién triic 16n an toan bao mét, hé tro
ASP.NET t6i da nén MSSQL la hé quan tri co sé dit liéu phit hop dé phat trién phan mém.

2.3.2.4. Requirements for technical infrastructure

Cic yéu ciu ddi véi ha ting k¥ thuit

IT infrastructure systems (servers, workstations, storage systems, security systems, networks...) must be
designed to be stable and compatible with the need for intallation and operation of the software; be scalable to meet
the current as well as future need without making too much effort and cost to restructure the system.

Hé thong ha tang CNTT (hé thong mdy chii, mdy tram, hé thong heu trit, hé thong bdo mdt, hé théng mang...)
phdi dwoc thiét ké on dinh va twong thich véi nhu cau ha tang cai dt, khai thdc sir dung cia chwong trinh, ¢é kha
ndng mo réng dé cé thé ddp vmg dwoc nhu cau hién tai ciing nhuw twong lai ma khéng ton nhiéu né luc va chi phi tdi
cdu triic hé thong.

For the above reasons, the software system will be located in Hue City Data Center in order to make the most
of the resources and infrastructure of safe and secure information technology equipment with the use of servers located
at the City Department of Science and Technology according to regulations (upgrade servers to meet the minimum
configuration (CPU: 8 Cores, RAM: 16GB, SSD: 512GB)), or use AWS, Google Cloud, Azure or domestic Cloud
service providers to ensure flexible scalability and fast recovery.

Vi nhitng Iy do trén nén hé thong phan mém sé dwoc dat tai Trung tam dit liéu thanh pho Hué nham tin dung
t6i da nguon tai nguyén, ha tang thiét bi cong nghé théng tin an toan bdo mdt véi viéc sir dung may chii dat tai So
Khoa hoc va Cong nghé thanh phé theo quy dinh (ndng cdp mdy chii ddp vmg cdu hinh t6i thiéu (CPU: 8 Cores, RAM:
16GB, SSD: 512GB)), hodic sir dung AWS, Google Cloud, Azure hodc cdc nha cung cdp dich vu Cloud trong nude dé
dam bdo kha nang mé réng linh hoat va phuc hoi nhanh.
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a. Workstation system
H¢ théng may tram
For the software to work well and achieve high efficiency, the server and workstations need to meet the
following minimum requirements:
Pé phan mém ing dung dwoc hoat dong tot va dat hiéu qua cao, hé thong mdy chii va mdy tram can ddp iing
161 thiéu cdc yéu cau:
- Minimum specification for workstations:
e CPU 2 cores, speed 2.0 Ghz or higher
e Main memory: 4GB or more
e Hard drive: minimum 200Gb free
- May tram c6 cau hinh toi thiéu nhw sau:
o CPU t6i thiéu 2 core, toc dg 2.0 Ghz tro lén
e B¢o nhé chinh: 4GB tro lén
e O cing: con trong téi thiéu 200Gb

b. Network and peripherals
Hé théng mang va thiét bi ngoai vi
- All participating computers are connected via LAN cable. Workstations may be connected via wireless
network, as long as a stable network is chosen.
Hé thong mang LAN két néi tat ca cdc mdy tinh trong don vi tham gia. Cac mdy tram néu c6 két noi qua
mang khéng ddy phdi on dinh.
- The network must provide the necessary security standards and firewalls to ensure the safety of the system
Hé théng mang cung cdp cdc chudn bao mdt, firewall can thiét @é dam bdo an toan cho hé thong
- The network must have data backup servers, LDAP servers for backup and management of users in the
agency
Hé théng mang cung cdp cdc mdy chii backup dit liéu, mdy chit LDAP phuc vu cho viéc backup, quan 1y
nguoi dung trong don vi
- Supportlng peripherals such as scanners and printers must be equipped to ensure smooth workflow.
Cdc thiét bi ngoai vi hé tro nhie mdy quét, mdy in phdi dwoc trang bi dii dé dam bao cong viéc théng suot.
c. Database management system
H¢ quan trj co sé dir liéu
- The system consists of a single database system.
Hé thong bao gom mot hé théng CSDL duy nhat.
- Database using MSSQL
CSDL s dung MSSQL
- The database is decentralized and secure, with users and access restrictions.
CSDL dwoc phdn quyén va bao mdt han ché nguwoi ding va truy xudt.
- The database is backed up regularly and data can be easily recovered in case of issues.
CSDL dwoc backup thuwong xuyén va restore dé dang phuc héi dix liéu khi c6 sw co.
d. System environment
MB@i trwdng van hanh hé théng
- Server operating system: Window server 2019 or higher.
He diéu hanh may chu: Window server 2019 tro lén,
- Database: MSSQL 2019 or higher.
Co so dir liéu: MSSQL 2019 tro lén;
- Workstation operating system: Windows 7, Windows 8, Windows 10, Linux.
Heé diéu hanh may tram: Windows 7, Windows 8, Windows 10, Linux;
- Workstation web browser: Firefox 11 or higher, Google Chrome...
Trinh duyét web may tram: Firefox 11 tro lén, Google Chrome...
2.3.2.5. System model
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M3 hinh h¢ thong
a. The implementation model for the system
M0 hinh trién khai danh cho hé thong nhw sau
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Explaination for the model:

Giai thich mé6 hinh

The network infrastructure is divided into three zones: Data Zone, DMZ and Internet Zone

Hé théng ha tang mang dwoc chia lam ba vimg: Data Zone, DMZ va Internet Zone

Data Zone: A place for functional servers such as Service Server, Database Server, Query and Index Server.
This zone is designed to restrict access from outside to enhance information system security.

Vung Data Zone: Noi danh cho cdac may chu chirc nang nhw Service Server, Database Server, Query & Index
Server. Khu vue nay duoc thiét ké han ché truy cdp tir bén ngodi dé tang cuong bao mdt hé thong thong tin.

DMZ: Operates servers that communicate with users such as front-end Web servers. The two Front-End Web
servers are responsible for receiving requests from users and transmitting the request to the internal server for
processing. To ensure multiple users can be served at the same time, the system is connected to the Load Balancing
device to coordinate and distribute the load for the system.

Viing DMZ: La noi van hanh cdc mdy chii cé giao tiép véi nguwoi dimg nhw mdy chit Web Front-end. Hai mdy
chii Web Front-End chiu trach nhiém tiép nhdn yéu cau tie nguoi ding va truyén tai yéu cau dén may chii bén trong
dé xir Iy. Bé dam bao phuc vu cing lic dong thoi nhiéu nguoi dimg hé thong dwoc két néi véi thiét bi phén tdi Load
Balancing dé diéu phéi va can bang tdi cho hé thong.

Internet/WAN/LAN Zone: Is the zone designated for end users; Users can access the Portal via
Internet/ WAN/LAN; connect with front-end Web servers in the DMZ from this zone.

Viing Internet/ Wan/Lan: La khu vie danh cho nguoi dimg cudi, nguoi dimg cé thé truy cdp hé thong Cong
théng tin tir méi triwong Internet/ WAN/ LAN tir khu viee nay két néi véi cdac may chii phuc vu Web front- end tai viing
mang DMZ.

b. Functional servers

Gi6i thiéu cac may chu chire nang

Database Server: The server performs the role in storing, indexing, and querying all data of the system.

Database Server: Mdy chii thire hién vai trong lwu tri¥, sdp xép chi muc, truy van toan bg dit liéu ciia hé thong.

Service Server: The server performs background tasks such as data reception, data synchronization, periodic
tasks.

Service Server: May chu thuc hién cdc tac vu ngc”im nhw tié}) nhan 56 liéu, déng bo dit liéu, cac tdac vu dinh ky.

Web App Front-end Server: This server communicates directly with the user and acts as a bridge between the
user and the internal functional servers, the server receives the request from the user and transmits it to the internal
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functional servers for processing. When the processing result is available, this server receives the result and passes it
back to the user.

Web App Front-end Server: Mdy chii ndy giao tiép truec tiép véi nguoi dimg va lam cau noi giita nguoi ding
va cdc mdy chii chire ndng bén trong, mdy chi giip tiép nhdn yéu cau tir nguoi ding va chuyén yéu cau dé dén cdc
mdy chii chire ndng bén trong dé xir Iy. Khi ¢6 két qua xir Iy, mdy chii ndy sé tiép nhan két qua va chuyén né lai cho
nguoi dung.

c. Bandwidth requirements
Yéu ciu vé dudng truyén
- Bandwidth between servers: from 100 Mbps or more
- Bandwidth between front-end web servers and users: from 100 Mbps or more
- Static IP
Téc dg dwong truyén giita cdc server: tie 100 Mbps tro lén
Téc dg gika cdc web front-end server va nguoi ding: tir 100 Mbps tré lén
Ip tinh
d. Overall system architecture
M0 hinh Kién tric tong thé hé thong
sl Faa Eees| [Ereal [F| adins
i z i i ! i

| Trinh duyét web (Browser) ‘ I ng dung di déng (App Mobile) |
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Quén Iy & hién thi | | Quan Iy & hién thi |f Quan ty & hién thi [[ Quan iy & hiénthi || Quan Iy & hién thi | [Quan 1y & hién thi [ | Quan iy & pién thi I
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Ha tng thiét bi may chi, mang dudng truyén, ...

Hé thdng quan ly co s& dir liéu, giam sat xe chd rac va khéi lwong rac thai

The system is designed into specialized layers, ensuring the ability to add new functions and interact with other
systems. The system consists of 2 platforms:

Hé théng dwoc thiét ké thanh cdc tang chuyén biét, dam bdo kha ndng mé réng cdc chive ndng méi, twong tdc
V6i cde hé thong khdc. Hé thong gom 2 nén tang:

- Web application platform (web app): Including modules for system administration, operational management,
and dashboards that show the status of waste collection and treatment... that can be used on the web browser of a
computer or mobile device.

Nén tang iing dung web (App web): Gom cdc phdan hé phuc vu quadn tri hé thong, quan Iy chuyén mén nghiép
vu va trang cung cdp thong tin vé tinh trang thu gom, xir Iy rac thai ... cho phép sir dung trén trinh duyét web ciia may
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tinh hodc thiét bi di dong.

- Mobile application platform (Mobile App): For system administration, operation management and dashboard

Nén tang vmg dung di dong (App Mobile): La phan img dung phuc vu quan tri hé thong, quan Iy chuyén mén
nghiép vu va trang cung cdp thong tin

The system is installed on the server of the city's Data Center (managed by the Smart City Monitoring and
Operation Center under the Department of Science and Technology).

Hé théng dwoc dat trén ha tang mdy chi cia Trung tam dit liéu cia thanh phé (do Trung tam Gidm sat, diéu
hanh do thi thong minh thuéc So Khoa hoc va Cong nghé quan ly).

3. Software development

Xiy dyng phin mém

3.1. Requirements for software development

Cic yéu ciu cin luu y khi xdy dung phin mém

- Web-based application programming language: using ASP.NET MVC 5.

Ngén ngir ldp trinh vmg dung trén nén web: sir dung ASP.NET MVC 5.

- Mobile application programming language: Flutter platform, DART language to ensure compatibility with
iOS and Android mobile operating systems.

Ngén ngit lp trinh vmg dung trén nén thiét bi di dong: sit dung nén tang Flutter, ngén ngit DART sé tiwong
thich véi cac hé diéu hanh di dong iOS va Android.

- Centralized data model, Client-Server application architecture.

MG hinh dit liéu tdp trung, kién triic vmg dung Client-Server.

- The application must be highly compatible, flexible and secure.

Ung dung phdi ¢é tinh mé cao, ¢6 kha ning linh hoat, kha ndng bdo mdt tot.

- Requirements for data:

Yéu cdu dit liéu:

+ The database management system shall be a popular, highly efficient system such as MSSQL Server. Be able
to meet the fast and accurate data inquiries demand for short-term storage; Has standardized data structure and be
suitable for storage and look up, ensure that all inquiries are met in a timely manner.

Hé quan tri CSDL sir dung cdc hé thong phé bién hiéu nang cao nhw: MSSQL Server. Ddp img toc do truy
xudt dit liéu nhanh, chinh xdc dé lwu triv ngdn han; C6 cdu triic dit liéu chudn va thich hop trong viéc luu trit va tim
kiém, dam béo cac yéu cdu dwoc thuce hién nhanh chong.

- Connectivity, integration and expandability

Kha nang lién két, tich hop mé réng

- The application must be highly compatible, flexible and secure.

Ung dung phdi ¢é tinh mé cao, ¢6 khd nang linh hoat, kha ndng bdo mdt tot.

3.2. Technical standards for internal software development

Cic tiéu chuin k¥ thuit ap dung dé phat trién phan mém ndi bd

Comply with Circular No. 39/2017/TT-BTTTT dated December 15, 2017, by the Minister of Information and
Communications on promulgating a list of technical standards on information technology application in state agencies.

Tudn thii Théng tw s6 39/2017/TT-BTTTT ngay 15/12/2017 ciia Bé truéng Bé Thong tin va Truyén thong vé
ban hanh danh muc tiéu chudn ky thudt vé img dung Cong nghé théng tin trong co quan nha niée.

3.3 Technical requirements to be met by the software

Yéu chu k§ thuit cin dap tng cia phin mém

Software name: Developing software to manage and monitor garbage collection and transportation
routes and waste volume in Hue city.

Tén phan mém: Xay dung phin mém trng dung qudn Iy, gidm sdt 1§ trinh thu gom vdn chuyén rdc va khoi
lwong rdc thii trén dia ban thanh pho Hué.

Main parameters:

Cac thong sb chi yéu:

Operation needs to be computerized

Quy trinh nghigp vu can dwoc tin hoc héa

3.3.1. Overall operation model of the software
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M@ hinh nghiép vu tong quan ciia phian mém
* Overall model:
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3.3.2. Operation needs to be computerized
M@ hinh kién triic tong thé phin mém
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HE théng quan Iy co s& diF liéu, giam sat xe ché rac va khdi lweng rac thai
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Database management system, garbage truck and garbage volume monitoring

Hé théng quan Iy co s di liéu, gidm sdt xe rdc va khoi lwong rdc thai

a. Workflow for processing information to be sent to the Department of Agriculture and Environment:

Quy trinh xir Iy thong tin giki vé S¢ Nong nghiép va Moi trwong

Description of the workflow:

Mo td quy trinh:

Step 1: Data from GPS tracking device mounted on the Hazardous waste collection vehicle of the Enterprise,
from Datalogger at Weigh Station under the Enterprise's management is transmitted to the software via Internet using
FTP and API gateway.

Bude 1: Di liéu tir thiét bi gidm sdt hanh trinh GPS gdn trén pero’ng tlen thu gom Cht thal nguy hai cua
Doanh nghiép, tir Dataloger tai Tram cdn do Doanh nghiép quan Iy truyén vé hé théng phan mém qua mang
Internet theo hinh thirc FTP, api gateway.

Data is transmitted in the right format as prescribed in Circular 10/2021/TT-BTNMT on environmental
monitoring techniques and management of environmental quality monitoring information and data issued by the
Minister of Natural Resources and Environment and Decree 86/2014/ND-CP dated September 10, 2014, by the
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Government on by-automobile transport business and its conditions.

Dit liéu truyén vé theo diing dinh dang theo quy dinh tai - Théng tw 10/2021/TT-BTNMT quy dinh vé ky thudt
quan trdc méi triomg va quan Iy thong tin, di liéu quan trac chdt lwong méi truong do Bé truong B Tai nguyén va
Méi triwong ban hanh va Nghi dinh 86/2014/ND-CP ngay 10/9/2014 ciia Chinh phii vé kinh doanh va diéu kién kinh
doanh vin tdi bang xe é 16.

Step 2: The software automatically processes the data, saves it to the hazardous waste database. The system
automatically analyzes data that is in the correct format.

Bue 2: Hé thong phan mém tir dong xir Iy cdc dir liéu, lwu vao CSDL chat thai nguy hai. Hé thong tw déng
phan tich dir liéu dung dinh dang theo quy dinh.

Step 3: Officers log into the software, validate the data, and confirm that the data meets requirements.

Buoc 3: Chuyén vién dang nhdp vao phcfn mém, kiém tra lai dir liéu, cdp nhdt thong tin xac nhan dir liéu da
dat yéu cdu.

o Officers register and monitor routes for garbage trucks.
Chuyén vién dang ky 19 trinh cho xe chd rdc va theo doi lo trinh.
o If data is transmitted in the wrong format, the system will automatically alert Enterprise, and the Officers

can update such data.
Dit liéu truyén vé khéng diing dinh dang theo quy dinh, hé thong sé tw déng canh bdo cho Doanh nghiép
biét va xit Iy, dong thoi Chuyén vién cé thé Cdp nhdt théng tin cho cdc dit liéu nay.

o Officiers can view the relevant statistical report.

Chuyén vién xem bdo cdo thong ké lién quan.

Step 4: Management logs into the software, view statistical reports, or view real-time aggregated information.

Bude 4: Lanh dao ding nhdp vao phan mém, xem bdo cdo thong ké, hodc xem thong tin tong hop theo thoi
gian thyec.

Step 5: the system communicates and synchronizes with the NGSP and LGSP according to the schedule set by
the administrator.

Buwoc 5: hé théng thuc hién viéc lién thong, d&ng bé voi cac truc NGSP va LGSP theo lich chay do quan tri dat
truedc.

b. Processing, listing and registering Enterprises' routes

Quy trinh xur Iy, ké khai va dang ky 19 trinh ciia Doanh nghiép

Description of the workflow:

MGo td quy trinh:

Step 1: Enterprises log in to the software to Register their routes, Open accounts, register vehicles, Listing solid
wastes... data is sent to the Department of Agriculture and Environment.

Bude 1: Doanh nghiép vao phan mém dé Dang ky 16 trinh, Pdng ky tai khodn, Pang ky phwong tién, Ké khai
chat thai ran, dir liéu dwoc giri vé S Tai nguyén va Moi truong.

Data is transmitted in the right format as prescribed in Circular 10/2021/TT-BTNMT on environmental
monitoring techniques and management of environmental quality monitoring information and data issued by the
Minister of Natural Resources and Environment and Decree 86/2014/ND-CP dated September 10, 2014, by the
Government on by-automobile transport business and its conditions.

Dit liéu truyén vé theo diing dinh dang theo quy dinh tai - Théng tw 10/2021/TT-BTNMT quy dinh vé ky thudt
quan trdc méi truong va quan Iy thong tin, dir liéu quan trdc chat lwong méi truong do Bo truéng B Tai nguyén va
MGéi triong ban hanh va Nghi dinh 86/2014/NP-CP ngay 10 thang 09 nam 2014 ciia Chinh phii vé kinh doanh va
diéu kién kinh doanh vén tdi bc%ng xe 0 t0.

Step 3: Officers log into the software, validate the data, and confirm that the data meets requirements.

Budoc 2: Chuyén vién dang nhdp vao phc”in mém, kiém tra lai dir liéu, cap nhdt thong tin xdac nhdn dir liéu da

dat yéu cau.

o Officers update the registration of garbage trucks and monitor their routes.
Chuyén vién cdp nhdt dang ky 1o trinh cho xe cho rac va theo doi ¢ trinh
o Officiers can view the relevant statistical report.
Chuyén vién xem béo cdo thong ké lién quan
o Officers update and review the hazardous waste declaration information sent by Enterprises.
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Chuyén vién cdp nhdt va

xét duyét théng tin khai bdo chdt thai nguy hai ciia Doanh nghiép gii ve.

Step 3: Management logs into the software, view statistical reports, or view real-time aggregated information.
Buée 3: Lanh dao dang nhdp vao phan mém, xem bdo cdo thong ké, hodc xem théng tin tong hop theo thoi

gian thuec.
o

Management approves the hazardous waste declaration information sent by Enterprises.

Lanh dao chi cuc xét duyét théng tin khai bdo chat thdi nguy hai ciia Doanh nghiép giri vé.
Step 4: District-level Officers log into the software to view statistical reports or view real-time aggregated

information.

BuGe 4: Chuyén vién cdp huyén dang nhdp vao phan mém, xem bdo cdo thong ké, hodc xem thong tin tong
hop theo thoi gian thuc theo dia ban huyén cua Chuyén vién do.
Step 5: The system performs interconnection and synchronization with the NGSP and LGSP axes according to

the schedule set by the administrator.

Buwoc 5: Hé théng thuc hién vigc lién thong, d&ng bo voi cac truc NGSP va LGSP theo lich chay do quan tri

dat truoc.

3.4. Non-functional requirements

Yéu cau phi chirc ning

Evaluating content
Ngi dung danh gia

System requirements
Cdc yéu cau doi voi hé thong

Revise and update forms according to
latest regulations

Hiéu chinh, cdp nhdt: form, mau biéu
theo quy dinh moi

Revise and update forms according to latest regulations

Hiéu chinh, cdp nhdt: form, mau biéu theo quy dinh méi

Ensure that the management agency
implements technical measures to ensure
information and data security for the
software

Dam bdo co quan chu quan thuc hién
cdc bién phdp ky thudt dé bao dam an
toan théng tin va dit liéu cho phan mém

- The server is set up and configured securely

- The database is set up and configured securely

- Set up backup and recovery mechanisms

- Implement countermeasures against denial-of-service (DoS) attacks

- The software must be developed to meet level 3 information security according
to Decree 85/2016/ND-CP dated July 1, 2016, by the Government: The
classification of the software is determined according to Item 3, Article 9. Criteria
of third class — Chapter 2 of this Decree. Item 3 of this article states: "A system
of shared information infrastructure that is of use to agencies and organizations
in an industry, a province or some provinces."

- Hé théng mdy chii dwoc thiét ldp va cdu hinh an toan

- Thiét lgp va cau hinh CSDL an toan

- Thiét lgp co ché sao lwu va phuc hoi

- C6 cdc bién phdp doi phé véi tan cong tir choi dich vu (DOS)

- Phan mém xdy dung dép img an toan thong tin cdp do 3 theo Nghi dinh
85/2016/ND-CP ngay 01 thang 07 nam 2016 ciia Chinh Phu: Cdp dé ciia phin
mém duwoc xdc dinh cin cir vao Muc sé 3 — Diéu 9 Tiéu chi xdc dinh ccfp do —
Chirong 2 — Nghi dinh nay. Trong Muc 3 ciia diéu ndy cé néu ré: “Hé théng co
s ha tang thong tin ding chung phuc vu hoat dong ciia cdc co quan, t6 chirc

3
SR

trong pham vi mét nganh, mét tinh/thanh phé hodc mét sé tinh/thanh phé.

Issues troubleshooting
Gidi phap khac phuc sy co

Ensure that there is a contingency plan in case of issues to ensure continuous
operation of the software at the maximum level

Dam bdo ¢é xdy dung phirong én dy phong khdc phuc si ¢6 bdao dam hé thong

han mém hoat dong lién tuc o murc 16i da

Service and maintenance
Bao tri, bao duong

Ensure that the software is regularly checked, maintained, updated and
monitored to ensure continuous operation 24 hours a day

Dam bdo hé thong phan mém phai dwgc thuong xuyén kiém tra, bao dwdng,
chinh sika, gidm st hoat dong dé bdao dam hoat dong lién tuc 24 gio trong tdt ca
cdc ngay
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Evaluating content
Ngi dung danh gia

System requirements
Cdc yéu cau doi voi hé thong

Functions work as intended
Chirc nang hoat dong chinh xac

Ensure the functions of the software work as intended and do not present false
results

Pdam bdo cdc chike nang cia hé thong phan mém hoat déng chinh xdc, khéng
ody ra két qua sai

Integration
Kha nang tich hop

The system must be able to integrate with other softwares of the city.
Dam bao h¢ thong co kha nang tich hop thong tin véi cac phan mém khac ciia
thanh pho.

Data server performance
Hiéu suat lam viéc cua may chu dir liéu

Ensure the average CPU performance of the data server is < 75%
Dam bdo hiéu suat lam viéc trung binh cia CPU trén may chu dir lieu < 75%

Application server performance
Hiéu suat lam viéc cua may chu ing
dung

Ensure the average CPU performance of the application server is < 75%
Dam bao hiéu suat lam viéc trung binh cua CPU trén mdy chu ung dung < 75%

Easy of use Ensure that the software is easy to learn and use

Dé sir dung Dam bdo hé thong phan mém dé hoc, dé sir dung

Intuitive interface The interface of the system should be friendly and easy to use
Giao dién phu hop Giao dién cia hé thé'ng than thién, dé sir dung

Multi-Browser Support
Ho tro nhiéu trinh duyét

Ensure good visibility on different browsers
Danh gia kha nang hién thi tot trén nhiéu trinh duyét khac nhau

Fault tolerance :
Kha nang chiu loi

Errors are within the control of the software, no data loss during use
Cac loi déu nam trong pham vi kiém sodt cua phan mém, khong bi mat dir liéu
trong qud trinh sw dung

Incident resilience
Kha nang phuc hoi sau sw co

There are solutions to every issue encountered during the operation of the
software

Cé gidi phdp khdc phuc todn bé cdc sw ¢6 gdp phdi trong qud trinh vin hanh
phan mém

Safe and secure
An toan, bao mat

- Important data stored in the database must be encrypted

- Delegation of access to users

- Log up all events occurring in the system

Ma hoa dir liéu quan trong duwoc luu trong CSDL

Phdn quyén truy cdp, quyén sir dung cdc chive nang cho nguoi ding
Log tat cd cdc sw kién xay ra trong hé thong

Hardware and
upgradability ) .
Kha nang swa chita, ndng cdp phan

cung

repairability

Ability to operate hardware from different manufacturers.
Vdn hanh trén nhiéu thiét bi phan cung cua cac hang khdc nhau

Ability to backup data, backup whole
system

Kha nang sao luu dir liéu, backup hé
thong

Ability to schedule backup and periodical backup
Co thé dat lich sao luu va backup tw dong

Ability to customize the process,
change parameters

Kha nang tity bién quy trinh, thay doi
tham s6

It is possible to change the parameters and operating procedures of the software
without modifying the source code

C6 thé thay doi cac tham sé, quy trinh van hanh ciia phan mém ma khéng can
sika md nguon

Requirements for the digital map
Yéu cau nén tang ban do dwoc su dung

- The map must be able to show locations of the weighbridge station and
vehicles; must be safe, secure, and future-proof.

- Be able to respond quickly to technical support and arised issues (if any) when
using lookup functions on the digital map; and the contractor must guarantee
support and provision of the base map (GIS).

- Using the owner's existing base map.

- Sir dung ban do phat trién chivc nang xem ban do so cdc diém tram can, vi tri]
xe dé dam bdo tinh an toan, bao mdt, va kha ning ndp cap mé réng sau nay.
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Evaluating content
Ngi dung danh gia

System requirements
Cdc yéu cau doi voi hé thong

- Pdp iing nhanh kha nang hé tro ky thudt va xir [y phdt sinh (néu cé) trong qud
trinh sir dung cdc chire ndang cé lién quan dén tra cieu ban do sé, va nha thau
phai diege cam két hé tro va cung cdp dich vu ban do nén (GIS).

- St dung ban do nén cé sdn cua chi dau tu.

Requirements for compatibility and
expandability

Yéu cdu vé khd nang twong thich, mé|
réng hé thong

Ensuring [oT criteria are met
Dam bao cac tiéu chi loT

Requirements for product
management procedures

Yéu cau vé quy trinh quan Iy chat lvong
san pham

quality

Ensure that the system is developed in accordance with ISO 9001:2015 quality
management system during outsourcing, development, software and information
technology.

Have a suitable and highly feasible development plan in place.

Pdm bdo hé thong dwoc xdy dwng tudn thii quy trinh qudn Iy theo tiéu chudn
ISO 9001:2015 trong gia cong, xdy dung, kinh doanh phan mém va céng nghé
thong tin.

C6 ké hoach thi cong phit hop, mang tinh kha thi cao.

Requirements for IPv6 support
Yéu cau vé tinh san sang voi IPv6

Ensure that the software supports IPv6 technology
Phai dam bao cdac phan mém co ho trg cong nghé IPv6

Single-Sign On
Dang nhap 1 lan

Compatible with the city's SSO system, ensuring the one-time login function for
the software. ) )
Twong thich voi hé thong SSO cua thanh pho, dam bao chirc nang dang nhdp 1

lan cho phan mém.

3.5. Other non-functional req
Yéu cdu phi chirc ning khdc
Requirements for the datab

uirements

ase:

Yéu cdu can dap vmg doi véi co sé dit liéu:
® Be able to save multi-level categories.
Luwu dwoc danh muc nhiéu cap.

o Ensure the uniqueness of the

data code

Badm bao tinh duy nhdt cia ma div liéu

Requirement for security:
Yéu cau vé bao mat:

o Require user authentication, authentication of servers and workstations within the system.
Yéu cau xac thuc nguoi dung, xdc thuc dwoc may chu, mdy tram tham gia hé thong.
o User passwords are encrypted when stored in the database

Mt khdu nguoi ding dioe ma

hoa khi luu trir trong co so dit liéu

Design and technical requirements for user interface of the program:

Yéu céu vé my thudt, ky thudt can dat dwoc ciia cdc giao dién chuong trinh:

e The software's user interface
user group.

should be simple and easy to use. The interface can be customized for each

Giao dién phan mém can don gian dé sir dung. Giao dién cé thé tity bién theo cdc nhém nguoi ding cho

phu hop voi tieng nhom stk dung.

* Responsive application interface to fit computer or other smartphone devices
Giao dién ung dung co thé hién thi tuy bién trén cac thiet bi may tinh hodc cac thiet bi dién thoai thong minh

khac

- Requirements to be met in terms of processing time and the complexity of software functions:
Cdc yéu cau can dap ung vé thoi gian xu ly, do phire tap xw ly cua cac chuc nang phan mém:

No. Criteria Requirements
TT Tiéu chi Yéu ciu
1 Performance: Able to meet the need for sending and receiving documents of stakeholders
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Hiéu nang hogt dong C6 thé dap vung duoc viéc gui nhdn van ban cua cdac don vi
Compatible with servers at Hue City Data Center. Compatible with the city's
) Compatibility: intermediate servers )
Tuwong thich Co thé cai dat twong thich voi cac may chu tai Trung tam dir liéu thanh pho
Hué. Twong thich véi mdy chi giri nhdn trung gian cia thanh phé Hué.
3 Availability: Easy to use, to demonstrate, to search for information
Tinh kha dung Dé su dung, trinh dién, tim kiém thong tin
4 Reliability: Capable of handling access 24/7, with less than 10 errors per 5.000 access
Tinh tin cqy Co kha nang truy cdp 24/7 it hon 10 16i / 5 nghin truy cdp
5 Information Security: Security, integrity and validity of information is ensured
An toan thong tin Thong tin dwoc bao mat; Toan ven, Xdc thuc

- Logical validation for data input:

Cdc yéu cau vé rang budc xit Iy [6gic doi véi viéc nhdp

The data entry forms must be able to validate the following:

Cac Form nhdp liéu kiém tra dwoc cdc truong hop sau:

e Field format: Date, number

o The length of text data:

o Allow browsing for Attachments

o  Kiém tra dinh dang cac logi truong: Date, number
o Kiém tra duoc chiéu dai cua diF liéu Text:
e Cho phép Browse thw muc khi chon File gin
- Requirements for installation, infrastructure, bandwidth, safety during operation and use;
Cdc yéu cau vé cai dat, ha tang, dwong truyén, an todan van hanh, khai théc, sir dung;

Compatible with servers at Hue City Data Center.

Co thé cai dat twong thich véi cdc mdy chii tai Trung tam dit liéu thanh phé Hué.

3.6. General system requirements

Cic yéu cdu chung vé hé thong

- The system should be able to take advantage of the existing infrastructure. Ensure compatibility with existing
softwares at the agency.

He¢ théng can tan dung nhiing co so ha tdng san ¢é cia cae don vi. Pam bdo hoat dong twong thich véi cac
phan mém hién dang sir dung ciia cdc don vi.

- Focus on building a shared databasep; shared general, statistical and reporting data warehouse to ensure
efficiency internal management, direction and operation, avoid duplication and ineffective cost management;

Tép trung xdy dung co s¢ div liéu ding chung, kho dit liéu tong hop, thong ké, bdo cdo ding chung dé phuc vu
cong tac quan Iy, chi dao diéu hanh trong ndi bg dwoc hiéu qua, tiét kiém, tranh trimg Idp, gdy lang phi;

- Comply with the regulations and guidelines on the principles of development, management, operation,
protection and maintenance of databases in Decree No. 64/2007/ND-CP dated April 10, 2007 by the Government on
information technology application in state agencies' operations, technical standards in Circular No. 39/2017/TT-
BTTTT dated December 15, 2017 by the Minister of Information and Communications promulgating the List of
technical standards for application of information technology in state agencies; Circular No. 02/2019/TT-BNV dated
January 24, 2019 by the Ministry of Home Affairs on standards for input data and requirements for electronic archive
documents;

Thuee hién ding theo cdc quy dinh, hudng déan vé nguyén tic xdy dung, quan Iy, khai thdc, bdo vé, duy tri co
s& div liéu tai Nghi dinh sé 64/2007/ND-CP ngay 10/4/2007 ciia Chinh phii vé g dung cong nghé thong tin trong
hoat déng cia co quan nha nude, tiéu chudn ky thudt tai Théng tw sé 39/2017/TT-BTTTT ngay 15/12/2017 ciia Bé
trueéng Bé Théng tin va Truyén théng ban hanh Danh muc tiéu chudn ky thudt vé irng dung cong nghé théng tin trong
co quan nha nueée; Thong tw s6 02/2019/TT-BNV ngdy 24/1/2019 ciia B¢ Noi Vi vé Quy dinh tiéu chudn dit liéu thong
tin ddu vao va yéu cau bao quadn tdi liéu heu trie dién tir;

- The connection of information systems and databases with national databases must comply with Circular No.
13/2017/TT-BTTTT dated June 23, 2017, of the Minister of Information and Communications stipulating technical
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requirements for connecting information systems and databases with national databases and related technical
regulations issued by the Ministry of Information and Communications.

Viéc két néi cdc hé thong théng tin, co s¢ dit liéu véi co so dir liéu quoc gia phdi tudn thi Théng tw s6
13/2017/TT-BTTTT ngay 23/6/2017 ciia Bé truwcong Bé Théong tin va Truyén théng quy dinh cdc yéu cau ky thudt vé
két noi cac hé thong théng tin, co s¢ dit liéu véi co s¢ di liéu quoc gia va cdc quy dinh kjf thudt lién quan do Bé Thong
tin va Truyén théng ban hanh.

3.6.1. Requirements for technological infrastructure and operating environment

Yéu ciu vé nén ting cong nghé, moi truong hoat djng

The design, development and testing of the software is planned to be carried out in the following environment:

Viéc thiét ké phat trién va kiém thir hé théng phdn mém duwoc thuc hién trén méi truong dy kién nhw sau:

- Database: MSSQL 2019 or higher.

Co so dir liu: MSSQL tir 2019 tro lén

- Tools and methods of analysis, design: UML/OODA/Incremental Methodology/MS Office/Visual

Paradigm/Power designer/Photoshop...
Céng cu, phuwong phdp phén tich, thiét ké: UML/OODA/Incremental Methodology/MS Office/Visual
Paradigm/Power designer/Photoshop...
- Web-based application programming language: using ASP.NET MVC 5.
Ngén ngiv ldp trinh vmg dung trén nén web: sir dung ASP.NET MVC 5.

- Mobile application programming language: Flutter platform, DART language to ensure compatibility with
iOS and Android mobile operating systems.

Ngén ngit ldp trinh vmg dung trén nén thiét bi di dong: si dung nén tang Flutter, ngon ngit DART sé tuong
thich véi cac hé diéu hanh di dong 10S va Android.

- Operating system for development and testing: MS Windows (XP, Vista, Windows 7, Windows 8, window
10, window Server 2008/2012/2016/2019...), Linux 5.0 or higher;

Hé diéu hanh hé tro phat trién va kiém thie: MS Windows (XP, Vista, Windows 7, Windows 8, window 10,
window Server 2008/2012/2016/2019.), Linux 5.0 hodc cao hon;

- Bug management and testing tools: Jira, Quick Test Pro, WebServer Stress Test, Web Load...;

Céng cu kiém thir va qudn 1y bug: Jira, Quick Test Pro, WebServer Stress Test, Web Load...;

3.6.2. Requirements for technical complexity of the software

Yéu cdu vé d phirc tap ky thudt cong nghé ciia phan mém

- Distributed system: The supporting software uses distributed deployment model.

- Immediate response or throughput requirements: Must be met.

- Online usability: This is a basic requirement.

- Complexity of internal processing: Moderate.

- Source code must be reusable: This is a mandatory requirement, as it will have to consider the scalability
and development of similar applications.

- Easy to install: The software must be simple to install, ensuring that it can also be installed by a regular
user.

- Ease of use: System users are diverse, from those with good skills to those with average skills.

- Portability: The system should be able to migrate to different operating systems. The database must be
designed with expansion and upgradability in mind.

- Changeability: The software and database must be easily changed when the need arises.

- Concurrent use: The system is designed to run online, so it must be able to handle multiple users accessing
and using at the same time.

- Has special security features: The data in the system is military data, so security is top priority.

- Requirement for special training facilities for users: Some functions will require special training.

- Hé théng phan tan: Phan mém hé tro dwoc trién khai phan tan.

- Tinh chdt ddp img tirc thoi hodc yéu cau dam bdo théng heong: Phai dwoc ddp img.

- Hiéu qua sir dung truee tuyén: Dady la yéu cau can ban can phdi co.

- D¢ phirc tap cia xur ly bén trong: Mirc do viea phadi.

- Ma nguén phdi tdi sir dung dwoc: Pdy la yéu cau bdt bude, vi sé phdi tinh dén kha ndng mé rong, phat
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trién cdc vmg dung twong tu.

- Dé cai dat: Phdn mém phai don gian trong cai dat, dam bdo nguoi sir dung thong thirong ciing cé thé cai
dat duoc.

- Dé sir dung: Poi twong sir dung hé thong rat da dang, tir nguwoi cé ky nang tot dén ngieoi ¢é kj ndang trung
binh déu cé thé sir dung duoc.

- Kha nang chuyén doi: Hé thong hwéng t6i tinh kha chuyén, ddp iimg dwoc cac moi truong hé diéu hanh
khdc nhau. CSDL phai dwoc thiét ké dé c6 thé chuyén doi — ding cho ndng cap mé réng sau ndy khi can
thiét.

- Kha nang dé thay doi: Phan mém va CSDL phdi dé dang thay doi dwoc khi c6 yéu cdu phat sinh.

- Sirdung dong thoi: Pdy la hé thong dwoc thiét ké chay trén mang, nén yéu cau kha nang déap vmg truy cdp,
sir dung dong thoi nhiéu nguwoi ding la bdt budc.

- Co cac tinh nang bdo mdt dac biét: Dir liéu trong hé théng la dir liéu qudn sw nén tinh bao mat phai dwoc
dat lén hang dau.

- Yéucdu phuong tién dao tao ddc biét cho nguoi si dung: Mot vai chirc nang sé co yéu cau dao tao dic
biét.

3.6.3 Requirements for software programming techniques

Yéu cdu vé ky thudt lap trinh phan mém

- Failure tolerance for syntax errors: The software must have a command to help the programmer detect
syntax errors and the ability to tolerate these errors, with minimum impact to the whole software, must not cause the
program to crash.

Mic d6 chiu dung sai hong dbi véi cac 18i ¢t phap 1ap trinh: Phan mém phai c6 1énh giup 1ap trinh vién
phat hién 15i ¢t phap va kha ning chiu dung céc 13i nay, giy anh hudng it nhat dén toan bo chuong trinh, khong
dugc lam cho chuong trinh bi treo.

- Logical processing errors in data processing: The data structure of the program must be clearly defined,
highly standardized, and the constraints and references between the data structures must be consistent to ensure the
handling of logical errors occurring in the data.

Ldi xtr 1y logic trong xtr Iy dit liéu: CAu trac dit liéu trong chwong trinh phai dugc dinh nghia rd rang, c6
tinh chuan hoéa cao, cac rang budc va tham chiéu gitra cac céu trac dit liéu phai cé tinh nhat quan, dong bo dé dam
bao xir Iy duoc céc 16i logic xay ra trong dir ligu.

- Input data validation: Each entry field must be validated. Any incorrect input data must be denied and a
warning sent to the user. In the case of automatic data import from files, any data with mismatch format must be
checked and listed (e.g. string input where number data is required, date and time data is not in the right format, etc.)

Ldi kiém soat tinh dang dén cua dir liéu dau vao: Vi cac 6 nhap liéu phai dwoc kiém tra, loc bé khong
chép nhan va canh bao cho ngudi ding cac dir liéu ddu vao khong phu hop véi kiéu. Véi dit 1iéu nhap ty dong tir cac
file thi phai kiém tra va liét ké cac dir liéu dau vao khong ding vai kiéu dir liéu (vi du: dir liéu dang s6 khong chap
nhan dau vao 1a chir, dir liéu ngay thang phai dang format...).

- Requirements for data security and safety: Sensitive data must be encrypted; data must have backup.

Yéu cau vé bao mat, an toan dit liéu: Cac dit liéu nhay cam phai dugc ma hoa, dit li€u c6 luu trit du phong.

3.6.4. Requirements for the database

Yéu ciu cin ddp iing véi CSDL

- The relational database management system must have standardized data and be easily queried by SQL.

Cong nghé hé quan tri co sé dir liéu quan hé duoc sir dung aé quan ly cac dir liéu co céu triic voi wu thé
chudn héa vé dir liéu, truy van bang lénh SOL dé dang.

- NoSQL database technology is used to manage unstructured data with large data processing capacity,
allowing flexibility when expanding the capacity of the system.

Céng nghé co so dir liéu NoSQL dwgc sir dung dé quadn Iy cac dir liéu phi cdu tric véi kha nang xir Iy di
liéu lon, linh hoat khi mo rong nang lyc cua hé théng.

- Big Data storage and calculation technology is used to manage long-term storage and calculation of data,
capable of querying and calculating data with high performance and accuracy, easy to manipulate using command
lines and intuitive management by interface for monitoring, statistics, scheduling, ...
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Céng nghé heu trit va tinh todn di liéu Ién (Big Data) dwoc sir dung dé quan 1y viéc heu trit va tinh todn
dit liéu lau dai 6 kha ning truy vdn va tinh todn dir liéu véi hiéu sudt cao va chinh xdc, dé dang thao téc bang cdc
cdu lénh va quan Iy triec quan bang giao dién doi voi cdc tac vu theo doi, thong ké, ldp lich,....

3.6.5. Requirement for system security

Yéu cau vé bio mgt hé thong

The software must meet the following security requirements:

Phdn mém phdi dap imng cdc yéu cau vé bao mdt an toan nhw sau:

- Operation logs:

Nhat ky hoat dong:

¢ In addition to functional control, the software must support logging of user usage and acitivties. Reading and
editing actions must be logged for administration purposes. Help administrators determine the user's responsibilities
in the event of an incident.

Bén canh kiém sodt theo chitc ndng nhiém vu, phan mém phai hé tro ghi nhdt ky sir dung, khai théc ciia
ngueoi sir dung. Thao tac doc, sira doi thong tin dwoc ghi lai dé quan Iy. Gilip cho nguoi qudn tri ¢é thé xdc dinh
trach nhiém cua nguoi st dung khi co sy co.

e System events logging is required to find the root cause of system problems. The control feature allows
administrators to identify illegal access, data modifications...

Phdi ghi nhdt ki sw kién ciia hé thong dé truy tim nguyén nhin cdc sw cé xdy ra doi véi hé thong. Nho tinh
nang kiém sodt, ngwdi quan tri cé thé xdc dinh cdc truy cdp bat hop phap, cdc thao tdc sika doi dir liéu...

e Operation logs must allow control at different levels such as: Unit, database user or access, reports...

Nhdt ky hoat dong phdi cho phép kiém sodt & cdc mike khde nhau nhie: Pon vi, nguoi sir dung hodc truy xudt
CSDL, bdo cdo...

- User security and role delegation:

Bdo mat, phan quyén ngieoi ding

o Software login: The user is given a username and password to log into the software. The password is
encrypted to avoid exposure when the administrator accesses the database management system.

Paing nhdp phan mém: Nguoi siv dung dwoc cdp tén truy cdp va mdt khdu dé dang nhdp vao phan mém. Mat
khdu dwoc md hod dé trénh tinh trang bi 16 khi nguoi quan tri truy cdp vao hé quan tri CSDL.

¢ Delegation of access: Users accessing the software only have access to the functions delegated to them. Users
access different functions of the software based on their functions, responsibilities and authority. In addition, each
user is only allowed to access a specific region, partition or even specific records of the data based on their permissions.

Phén quyén truy cdp: Phdn quyén sir dung chire ning ciia phan mém cho nguoi khi da truy cdp vao phan mém.
Tuy theo chire ndng nhiém vu va quyén han cia timg nguoi dimg ma cho phép ho truy nhdp vio cdc chive nang khéc
nhau ciia phan mém. Ngodi ra, con phdn quyén theo dit liéu, tirc la moi ngwoi ding sé chi dwoc gan mét quyén ndo
do voi mot ving hodc mot phdn ving hodc tham chi tung ban ghi dir licu.

o Default functional access delegation may include system administration, management's permission, etc. The
system must allow customization of such permissions. As for data access delegation, permissions can be grouped into
data usage groups such as full permission, write permission, edit permission, delete permission, read-only permission,
etc.

Véi hé thong phdn quyén truy cdp theo chitc nang, ¢é mét s6 nhom quyén mdc dinh nhw quyén quan tri hé
théng, quyén ciia lanh dao, ... phan mém cho phép tiry bién, thay doi cic nhom quyén méc dinh. Con véi hé thong
phén quyén dir liéu, c6 thé chia lam cdc quyén sie dung dir liéu nhir todn quyén, quyén thém, quyén sira, quyén xéa,
quyén chi doc...

- Database security:
Bao mat co s& dir liéu
o Users are not allowed to directly access the database and must do so via the application. This is to ensure all
users' actions are recorded via a single portal.
Nguoi ding khong dwoc truc tiép truy cdp vao CSDL ma phdi théng qua g dung, dé c6 thé kiém sodt ciing
nhue ghi nhdn cdc thao téc ciia nguwoi sic dung thong qua cong duy nhat.
o System administrators shall have administrative rights so that they can manage the operation of the database

46



smoothly. Therefore, system administrators assume responsibility for ensuring database safety for only system
administrators are allowed to access the database.

D6i voi qudn tri hé thong thi c6 quyén qudn tri dé cé thé quan tri viéc van hanh CSDL dwoc théng suot. Do
vdy can quy dinh trach nhiém dam bdo an toan vé CSDL déi véi quan tri hé thong, chi duy nhdt quan tri hé thong
méi dwoc quyén truy cdp dén CSDL.

- Source code safety:

An todn vé md nguon:

e The processing of data flow, business requirements or processes that interact with the database shall be
located at the intermediate layer - the library layer. This layer consists of compiled DLL libraries, and without source
code.

Cdc xir Iy vé luong dir liéu, gidi quyét yéu cau nghiép vu hodc nhitng tién trinh cé tiwong tdc véi CSDL duwoc
ddt tai tang trung gian - I6p thie vién. Tang nay la cac thie vién dwoc xdy dung dwdi dang DLL, dd dwoc bién dich va
khéng c6 ma nguon.

o The application layer contains the user interface, which provides input and output information. Therefore,
even if someone can read the source code, they cannot know the structure of the database or operational data, thus
ensuring the security for the database and the operation.

Tang ing dung chita giao dién nguoi ding, cung cdp théng tin dau vao, dau ra. Do vy néu doc dwoc ma
nguon ciing khéng thé xdc dinh dwoc cau triic CSDL hay cdc théng tin lién quan dén nghiép vu, do dé, CSDL va xir
ly nghiép vu dwoc bao mat.

- Cyber attack prevention:

Phong chong tan cong web:

e The software must be designed to protect against several cyber attacks such as SQL injections.

Phdn mém phai dwoc thiét ké xdy dung dé cé thé phong chong dwoc mot s6 tan cong web dang nhw SOL
injection.

3.6.6. Requirement for data security

Yéu cdu vé bio mdt an toan di li¢u

- Flexible security: Provides security at different levels according to business needs. The system must provide
means to secure information according to these needs and may offer different levels of security for different types of
information

Béo mat linh hoat: Cung cép tinh bao mat & cac mic do khac nhau tiy theo nhu cau nghiép vu. H¢ théng
phai cung cip cic phuong tién bao mat thong tin theo cac nhu cau nay va c6 thé dua ra cac mic bao mat khac nhau
cho cac loai thong tin khac nhau

- Independent security: The security of a system should not depend on the security of any other system
that is not under its direct control.

Bao mat doc 1ap: An ninh ctia mot hé théng khong nén phuy thudc vao sy an toan cua bét ky hé théng nao
khac ma khong nam trong ving kiém soét tryc tiép cua hé thong do.

- Security must be taken into consideration at the design stage and centrally managed by specialized
functions.
Bao mat phai dugc trién khai tir khau thiét ké va dwoc quan 1y tai trung tim bai cac chitc ning chuyén

- Security/Privacy requirements must be defined for all stakeholders.
Céc yéu cau Bao mat/ Riéng tu phai duoc xac dinh véi tt ca cac bén lién quan.
- Security requirements controled by support must be based on legal, policy, and operational needs.
Céc yéu cu bao mat dwoc didu khién boi nghiép vu hd trg phai dua trén cac nhu cu luat phap, chinh sach
va nghiép vu.
- A consistent, reliable, and efficient security model must be developed for use across all applications, data,
systems, and infrastructure
Mo hinh bao méat nhit quan, tin cdy va hiéu qua phai dugc phat trién cho muc dich sir dung dbi véi tt ca
cac ung dung, dit li¢u, h¢ théng, va co sd ha tﬁng.
3.6.7. Requirements for backup and recovery
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Yéu cdu vé sao lwu, phuc héi

- The database system of the electronic database information system is stored at SAN STORAGE, which
provides data backup and recovery services according to the management mechanism to ensure the safety of the entire
system.

) He théng co SO dﬂ: liéu cua hé théng thong tin CSZ?L lwu triv dién tir c’ht:o‘c lvu triv tai SAN STORAGE, tai hé
thong luu trit ndy cung cap cdc dich vu sao heu va phuc hoi dir liéu theo co ché quan ly dam bao tinh an toan cho dir
liéu cua toan bo hé thong.

3.7. Requirements for the integration and interconnection with other softwares

Yéu cdu vé chikc néing tich hop, lién thong cic phin mém

3.7.1. Requirements for integrating data exchange through the service integration software

Yéu cdu vé tich hop trao doi dit ligu qua phan mém Tich hop dich vu

Requirements for the exchange of information and data between information and data systems in general and
through the city's LGSP platform basically include:

Yéu cdu trong viéc t6 chirc trao doi théng tin, dir liéu giita cdc hé thong thong tin, dit liéu néi chung va qua
nén tang LGSP ciia thanh phé co ban bao gom:

+ Compatible with Vietnam E-Government Architecture Framework 2.0, the City E-Government Architecture.

Phit hop véi Khung kién triic Chinh phii dién tir Viét Nam 2.0, Kién triic Chinh quyén dién tir thanh phé.

+ Interconnect and integrate with shared general and specialized databases of Hue city.

Lién thong, tich hop cdc co sé dir liéu nén, chuyén nganh phuc vu diing chung ciia thanh phé Hué.

+ Provide output data according to XML standards to serve the preparation of reports according to current
regulations and provide data in unified formats for the process of exchanging information with other systems.

Cung cap cdc dit liéu dau ra theo chudn XML dé phuc vu c¢éng tac ldp bdo cdo theo quy dinh hién hanh, dong
thoi cung cdp dit liéu theo cdc khuén dang thong nhat phuc vu quy trinh trao doi thong tin véi hé thong khdc.

+ The data structure of the XML file is determined depending on the information exchange needs of the
systems.

Cdu triic dit liéu ciia tdp XML duwoc xac dinh tuy thudc vao nhu cau trao doi thong tin cua cdc hé théng.

+ Procedures for exchanging information with other information systems need to be agreed before system
connection.

Thii tuc trao doi thong tin véi cdc hé thong théng tin khdc can cé si théa thudn va thong nhat truée khi tién
hanh két néi cac hé thong.

+ Data to be exchanged with other information systems must conform with Official Letter No. 3788/BTTTT-
THH dated December 26, 2014, of the Ministry of Information and Communications guiding the interconnection and
exchange of structured data in XML language between information systems at state agencies.

Cung cdp dit liéu phuc vu quy trinh trao doi théng tin véi cac hé thong théng tin khdc theo Cong van sé
3788/BTTTT-THH ngay 26/12/2014 ciia B¢ Thong tin va Truyén thong hudng dan lién théng, trao doi dir liéu c6 cdu
triic bang ngén ngit XML giita cdc hé thong thong tin trong co quan nha nidc.

+ Data to be exchanged should be standardized, stable and not dependent on a specific information system.

Dir liéu trao déi can phai dwoc chudn héa, cé tinh on dinh va khong phu thugc vao mot hé théng thong tin cu
thé.

+ The data to be exchanged must have reference data structure. The Supplier is responsible for the development
and issuance of the data structure.

Dit liéu trao doi phdi cdo cdu triic dit liéu tham chiéu. Bén cung cdp c6 trach nhiém xdy dung va ban hanh cdu
truc dir liéu.

+ Use basic standards for structured data exchange such as HTML, GML, XSL, ZIP, WFS, UUDI.

S dung mot 6 tiéu chudn co ban phuc vu trao déi dir liéu co céu triic nhw: HTML, GML, XSL, ZIP, WFS,
UUDI.

+ Use SOAP standards to package data queries and data to be exchanged.

Sir dung tiéu chudn SOAP dé dong géi yéu cau truy van dit liéu va div liéu can trao doi.
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+ Use the TCP network protocol to exchange data in the network environment.

St dung giao thirc mang TCP dé trao doi dir liéu trong méi trieong mang.

+ Requirements on the level of tolerance for programming syntax errors, logical errors in data processing,
validation errors of input data.

Yéu cdau vé mike d¢ chiu sai hong doi véi 16i cii phdp lap trinh, 16i logic trong xit Iy dit liéu, 161 kiém sodt tinh
diing ddn cia di¥ lidu ddu vao.

+ Data validation must include data format such as string, number, date/month/year hours: minutes: seconds.

Dit liéu phdi dwoc kiém tra theo dinh dang kiéu chudi, s6, ngay/thdng/nam gio: phit: gidy.

+ The programming syntax must be strictly checked by loops, processing conditions, data cases.

Cii phdp lgp trinh phai dwoc kiém tra chdt ché theo cdc vong lap, cac diéu kién xik Iy, cdc trieong hop dir liéu.

+ Data must be validated in required cases, such as order, dependent lists.

Dit liéu phdi c6 tinh diing dan trong viéc xit Iy cac treong hop bt budc, nhw thit ti trede sau, tinh ding dén
ciia cde con s6 ¢6 lién quan véi nhau.

3.7.2. Develop standards for data exchange across softwares

Xdy dwng tiéu chudn trao déi dir liéu giiva cdc phan mém

- The integrated service manages connection protocols such as: Definition, standardization of connection
protocols in systems, administration, flow control, control of the processes to connect with systems inside and outside
the city. The system identifies data streams from NGSP, then coordinates and distributes them to units in the city
according to operational procedures. This service should ensure:

Dich vu tich hop thuc hién chike nang quan Iy giao thirc két néi nhiwe: Dinh nghia, chudn hod cdc giao thirc
két néi trong cac hé théng, quan tri, diéu khién luong, diéu khién quy trinh thuc hién cdc két noi cac hé thong bén
trong va bén ngoai thanh phé. Hé thong cho phép nhdn biét cdc luong dir liéu tir NGSP va tién hanh diéu phéi, phdn
bé vé cdc don vi trong thanh phé theo diing quy trinh nghiép vu. Dich vu nay can dam bao:

o Set up operational procedures: Allow setting up operational procedures for functions related to service design
and integration.

Cai dat quy trinh nghiép vu: Cung cdp cdi dt quy trinh nghiép vu nghiép vu cdc chire ndng cho viéc thiét ké
va trién khai tich hop dich vu.

¢ Information for declaring operational procedures: Services need to be registered through the registration
service. Declaration of operational procedures must be saved within the service integration module. Information
related to the declaration of operational procedures includes Name of operational procedures, variables of operational
procedures and IP address.

Théng tin cho khai bdo quy trinh nghiép vu: Cdc dich vu can phai dwoc dang ki qua dich vu dang ki. Cdc théng
tin khai bao quy trinh nghiép vu can phai dwge lwu triv trong module tich hop dich vu. Théng tin vé khai bdo quy trinh
nghiép vu bao gom: Tén ciia quy trinh nghiép vu, bién ciia quy trinh nghiép vu va dia chi IP.

e Operational procedures must have a logging feature.

Cung cap co ché ghi nhdt ky cho quy trinh nghiép vu.

o Operational procedures must have a monitoring mechanism in place.

Cung cdp co ché giam sat cho quy trinh nghiép vu.

¢ Executing operational procedures: Control and execute each operational procedure.

Thuee thi quy trinh nghiép vu: Piéu khién va thiee thi timg quy trinh nghiép vu.

3.7.3. Technical specification for data exchange integration

Dic ti ky thudt tich hop trao déi di li¢u

- Integration services are the basis for many different applications/services to communicate with each other
smoothly in an environment where applications and services are developed using different platforms, thereby, aiming
to provide high quality services in an interconnected mechanism. This component also provides the ability to allow
new application systems to access existing application systems, to make the most of the resources invested in existing
systems and platforms.

Dich vu tich hop tao co so cho nhiéu ung dung/dich vu khac nhau co thé giao tié’p vOi nhau mot cach thong
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suot trong mot moi trong khéng thuan nhat vé nén tang phat trién cdc iing dung va dich vu, tir d6, huéng dén cung
cap cac dich vu chdt lrong cao theo co ché lién thong. Thanh phan nay con cung cdp kha ning cho phép cdc hé thong
ng dung mdi truy nhdp vao cdac hé théng iing dung c6 san, nham tdn dung t6i da cdc nguon hee da dau tw vao cdc
hé thong va nén tang c6 san.

- The integrated service is an interconnection axis that connects public service applications that are related
to each other, sharing the shared portfolio, allowing operational applications to connect to the city's shared databases,
in addition to taking data from national systems through the NGSP system.

Dich vu tich hop la mot truc lién thong két néi cac hé théng ung dung dich vu cong co quan hé véi nhau,
chia sé danh muc dimg chung, cho phép cdc iing dung nghiép vu két néi t6i cac CSDL dimg chung ciip thanh pho,
ngodi ra con ldy dir liéu tir cac hé thong quoc gia thong qua hé thong NGSP.

3.8. Ensuring information security by classification

Dim bio An toan théng tin theo cip dp

The software is installed at the Hue City Data Center and has been approved to ensure information security at
Class 3 according to Decree 85/2016/ND-CP dated July 1, 2016, by the Government on ensuring information system
security by classification.

Phédn mém dwoc cdi dit tai Trung tam dir liéu thanh phé' Thira Thién Hué va dwoc da dwoc phé duyét dam bao
an toan théng tin cdp do 3 dwoc quy dinh Nghi dinh 85/2016/NB-CP ngay 01/7/2016 ciia Chinh phii vé dam bdo an
toan hé thong théng tin theo cap do.

3.9. Requirements for commissioning

Yéu cdu vé vin hanh thiv

- In terms of function:
Vé chirc ndng:
e Relevance: functions meet the requirements for content and processes.
Tinh phit hop: chire ndng phix hop véi yéu cau vé ngi dung, quy trinh..
e Accuracy: provide correct, accurate results
Tinh chinh xdc: dwa ra cac két qua ding ddn, chinh xdc
o Safety: information and data protection

Tinh an toan: bao vé thong tin va dir liéu

Reliability:

Completeness: the ability to avoid false results

Fault tolerance: the ability to operate stably in case of errors in the software, data or use.

e Recovery: can resume operation and restore data related to the incident.

- Tinh tin cgy:
« Tinh hoan thién: kha nang tranh cdc két qua sai

« Chiju I6i: kha nang hoat dong on dinh trong cd truong hop c6 16i xdy ra ¢ phan mém, dir liéu hodc qud
trinh st dung.

o Phuc héi: cé thé khoi phuc hoat dong va dir liéu co lién quan dén 16i.

- Ease of use:

e Usable: the user can understand and learn how to use it.
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o Intuition: intuitive, user friendly.
- Tinh dé sir dung:
« C6 thé sir dung: ngueoi ding c6 thé hiéu dwoc va hoc cach sir dung.

« Tinh hdp dan: tién loi, thu hit nguoi sir dung.

- Efficiency: reasonable operation, on par with the resources used

e Response time: deliver results within reasonable time and at reasonable processing speed
e Resource usage: leverage system resources in a reasonable manner to do the work

- Tinh hiéu qua: hoat dong hop ly, tuwong vng voi tai nguyén su dung

« Ddp img thoi gian: dwa ra két qua trong mot thoi gian va toc dé xir Iy hop Iy

o Sir dung tai nguyén: sir dung tai nguyén hé thong hop Iy dé thue hién cong viéc

- Warranty and maintenance capability (can be modified, upgraded.)

o Adaptable: deficiencies and errors can be identified, fixed or upgraded during use

o Stability: stable operation during maintenance, upgrade

o Portability

o Compeatibility: compatible with a variety of environments

o Installability: can be installed under different conditions and environments

o Coexistence: be able to coexist with other independent softwares (same environment, shared resources)
- Khd ndng bao hanh, bdo tri (cé thé chinh sira, ndng cap)

o C6 thé thay doi: c6 thé tim nhitng thiéu sét hay 16i va chinh sira, ndng cdp trong qud trinh trién khai
e Tinh én dinh: van hanh on dinh khi chinh sivra, ndng cdp

« Tinh khd chuyén

o Thich nghi: c6 thé thich nghi véi nhiéu méi trieong khdc nhau

o Cai dat dwoc: cé thé cdi dit dwoc trén nhitng diéu kién, méi truwong khac nhau

« Kha ndng ciing ton tai: ton tai véi nhitng phan mém déc lap khdc (méi trwong chung, cing chia sé nhitng
tai nguyén chung)

3.10. Requirements for warranty and maintenance

Yéu cau vé béo hanh, bdo tri
- Have measures in place to ensure physical and environmental safety at the data center.
- Have backup measures in place to ensure system resilience after incidents. Backup data must be securely
protected, periodically tested and restored to ensure it is ready for use when necessary.
- Perform necessary maintenance, service and repair to ensure that the Database on Natural Resources and
Environment can operate continuously 24 hours a day.
- Perform monitoring activities to warn of unsafe activities The database of science and technology.
- Periodically review and propose plans to upgrade and develop the technical and software infrastructure of
the Database on Natural Resources and Environment to suit the actual needs.
- Perform maintenance within 1 year with 30 working days to ensure the stability of the system.
o Thuc hién cac bién phap bao dam an toan vdt ly va moi truwong tai trung tam dir liéu dién tir.
o Thuc hién cac bién phap sao luu dé béo dam kha nang khoi phuc hé théng khi xay ra sw ¢6. DiF liéu sao lwu
phdi dwoc bao vé an toan, dinh ky kiém tra va phuc hoi thir hé théng tir dit lidu sao leu @6 sén sang sw dung
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khi can thiet.

e Thuec hién cdc bién phdp bao tri, bao dudng, sika chita dé bao dam Co sé di liéu vé tai nguyén va moi truong
lién tuc 24 gio trong ngay.

o Thuc hién hoat dong giam sat dé canh bdo cac hanh vi gay mat an toan Co sé dit lidu vé khoa hoc va cong
nghé.

®  Thuec hién dinh ky ra sodt, dé xudt phirong én nang cdp, phat trién hé thong ha tang ky thudt, phan mém ciia
Co 56 diF lidu vé liéu vé tai nguyén va moi triueong cho phit hop véi nhu cau the té.

o Thuec hién bdo tri trong vong 1 nam véi 30 ngdy cong dam bdo sy én dinh cta hé thong.

3.11. Training, handing over technology

Pao tao, chuyén giao cong ngh¢

After completion, the software to manage and monitor garbage collection and transportation routes and waste
volume in the city will be deployed on the server of the city's integrated data center.

To announce the software to manage and monitor garbage collection and transportation route and waste volume
on the website of the City People's Committee, Department of Agriculture and Environment, and districts.

Training is an important part of system development and implementation. Developing the software to manage
and monitor garbage collection and transportation routes, and waste volume in the city project will include training
for two main audiences, which are system operators and system users

Training will be conducted in the form of intensive courses, each course's curriculum will follow the structure:
40% theory and 60% practice ensuring that participants are able to grasp the most basic information and skills to
operate, use the system effectively.

Training participants include:

Organize training for units and departments of the Department of Agriculture and Environment regarding
software management, operation and use.

H¢ théng quan Iy, giam sat I trinh thu gom vin chuyén rdc va khoi lwong rdc thai sau khi hoan thién sé thir
hién trzen khai trén ha tang mdy chi cua trung tam tich hop dir liéu cua thanh pho.

T6 chite cong khai phan mém iing dung quan Iy, gidm sat 16 trinh thu gom vdn chuyén rdc va khoi heong rdc
thai trén trang thong tin dién tir ciia UBND thanh phé, ciia S¢ Tai nguyén méi truong va cdc qudn huyén.

Pao tao la phan quan trong trong qud trinh xdy dung, trién khai hé thong. Xay dung phan mém vmg dung qudn
Iy, gidm sat 19 trinh thu gom vdn chuyén rac va khoi lwong rdc thdi trén dia ban thanh phé dao tao hwéng dan cho 02
déi twong chinh la can bo van hanh hé théng va nguoi s dung hé théng

Cdc néi dung dao tao nay dwoc chuyén giao theo cdc khod hoc tdp trung theo ty 1é 40% Iy thuyét, 60% thuc
hanh dé dam bdo nguoi hoc ¢6 dwoc nhitng thong tin co ban nhdt va kj nang van hanh, khai thdc hiéu qua hé thong.

Cdc doi tiwgng ddo tao bao gom:

T6 chike dao tao cho cdc don vi, phong ban ciia S6 Nong nghiép va Méi truong trong cong tac quan 1y, khai
théc va sir dung phan mém.

3.12. Detailed design content

Néi dung thiét ké chi tiét

a) Actors involved in the system

Cic tic nhén tham gia vao hé thong

£ —%2— 2

Network System Users
Administrator l \
; \ X

Visitors Other Systems
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S X

Quan tri hé thong H¢ thong Nguoi str dung
N\ N\
Khéach truy cap H¢ thong khac
b) Symbols
Ky hiéu
No. Actors Abbreviation Description
TT Téc nhin Tén viét tit M ti
The system administrator is the IT officer of the
1 Network Administrator | Net Admin Department of Agriculture and Environment.

Quan tri hé thong QTHT Quan tri hé thong la can bg phu trach CNTT cua So Tai
nguyén moi truong.

Head of Agencies, Departments, IT Officers, Reception
and Result Delivery Officers, Procedure Supervisors,
) Users Usr. Waste Processors, Waste Transporters)

Ngueoi sir dung NSD La cac Lanh dao don vi, Lanh dao phong, ban, Can bo
CNTT, Cdn b¢ Tiép nhén va Tra két qua, Can bé kiém sodt
thu tuc, Doanh nghiép xuw ly, Doanh nghiép van tai)
People who access the system to view information, to

3 Visitors Vis. report, to give feedback, etc. ) )

Khach truy cdp KTC La tat ca nguoi truy cdp vao hé thong dé xem thong tin,
phan anh/gép y ...

Waste collection vehicle tracking system, weigh station
information system, Maps API, Email services; Is the
4 Other Systems Oth Sys. database system

Hé¢ thong khac HTK He¢ thong cung cap thong tin giam sat hanh trinh (tracking)
cua cdc xe thu gom, thong tin tram can, dich vu Maps API,
Email; La cac hé théng co so dir liéu

5 Systenr1 Syp. There are also system actors

H¢ thong KT Ngodi ra con co tac nhan hé thong

¢) Summary of the software's functions
Bing tong hop cdc chive ning ciia phin mém

The system must be able to integrate, exchange and interconnect with other systems through Hue Smart Urban
ICT, ensuring that the exchange of data, receiving and sending data with this system is strictly managed and monitored
in accordance with the city's regulations.

Hé thong phdi dam bado tich hop, chia sé, lién thong véi cac hé thong khdc théng qua Truc lién thong ICT dé
thi théng minh thanh phé Hué, dam bdo viéc trao doi dir liéu, nhdn va giri div liéu véi hé thong nay dwoc quan 1y,
gidm sdt chdc ché theo quy dinh ciia thanh phé.
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Specific functional requirements of the software are as follows:
Cdc yéu cau chirc ndng cu thé ciia phan mém cy thé nhir sau:
- For computer applications:

Déi véi ieng dung trén mdy tinh:

No.

TT

Actors

Tac nhin

Functions

Tén chirc nang Net

Admin
QTHT

Usr.
NSD

Vis.
KTC

Oth
Sys.
HTK

Sup.
HT

Connecting with the city's shared digital systems
Ket noi hé thong so hoa dung chung ciia thanh pho

Lists of shared data
Danh muc dung chung

Manage lists of shared data
Quan ly danh muc dung chung

Wastes management and display module
Phdn hé quan Iy & hién thi danh muc chat thai

Waste collectors’ management and display module
Phdn hé quan ly & hién thi Pon vi thu gom

Collection sites management and display module
Phan hé quan Iy & hién thi diem tap ket

Transfer stations management and display module
Phén hé quan Iy & hién thi tram trung chuyén

Collection routes management and display module
Phan hé quan Iy & hién thi tuyén thu gom

Waste collection vehicles management and display
module )
Phdn hé quan ly & hién thi phuwong tién thu gom

Waste processors management and display module
Phdn hé quan ly & hién thi Don vi xu ly

disposal sites management and display module
Phdn hé quan ly & hién thi bai xu Iy

Connecting with the digital map systems; operation
and monitoring module

K&t noi hé thong ban do sé phan hé chive ning irng
dung khai thdc, giam sdt

10

Management and display module for system entities
associated with locations on the map

Phdn hé quan Iy & hién thi cdc doi twong trong hé thong
gdn lién véi vi tri trén ban do

connected with digital reporting systems Detailed
reports
két noi hé thong bdo cdo so Bdo cdo chi tiét

11

Statistical report summarizing the total/average number
of daily collection volume

Bdo cdo thong ké tong hop tong sé / trung binh ngay khoi
luwong thu gom

12

Statistical report summarizing the total/average number
of daily collection trips

Bdo cdo thong ké tong hop tong sé / trung binh ngay
chuyén thu gom
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Detailed statistical report on the number of collection

13 trips
Bdo cdo thong ké chi tiét sé chuyén thu gom
14 | Summary report on waste collection vehicles routes
Bado cdao hanh trinh rut gon phuwong tién thu gom
15 | Detailed statistical report on collection volume
Bado cdo thong ké chi tiét khoi lwong thu gom
16 | Detailed statistical report by weighing tickets
Bdo cdo thong ké chi tiét theo phiéu cén
API of to exchange data between solid wastes
17 | management systems and related data systems
API phin hé Cap nhat dit liéu hé thong qudn 1y CTR Ién
cac hé théng dir liéu lién quan va nguoc lgi
Users’ management
Qudn ly nguwoi diung
18 | User roles management
Qudn ly vai tro nguoi dung
19 | Manage user functions
Quan Iy chirc nang nguoi dung
70 | General configuration
Cdu hinh chung
71 | Users’ administration
Quadn tri nguoi dung
72 | User groups administration
Quan tri nhom nguoi dung
23 | User permissions management
Quan ly phan quyén nguoi dung
Module for management, monitoring and reporting
Phén hé chirc nang qudn ly, giam sat, bao cdo
City SSO login, using the VnelD national data on
74 | population
Paing nhdp SSO ciia thanh phé, sic dung VnelD dit liéu
quéc gia vé ddn cu
75 | Module for feedback on wastes
Phdn hé gop ¥ vé rdc thai
26 | Alarm module
Phdn hé canh bao
Report on GPS/GSM  signal loss by waste
27 | collectors/custom intervals
Bdo cdo mat tin higu GPS/GSM theo don vi thu
gom/khodng thoi gian tiry chon
Report on incorrect routes by waste collectors/custom
7g | intervals
Bao cdo sai I§ trinh theo don vi thu gom/khoang thoi gian
tuy chon
Report on late collection by waste collectors/custom
79 | intervals
Bdo cdo muon gio thu gom theo don vi thu gom/khodng
thoi gian tuy chon
Report on overload by waste collectors/custom intervals
30 | Bdo cdo qua tdi trong theo don vi thu gom/khodang thoi
gian tuy chon
31 Report on incorrect tare underweight/gross underweight

by waste collectors/custom intervals
Bdo cdo thiéu cdn bi/ cdn tong theo don vi thu gom/khodng
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| thoi gian tuy chon

- For mobile applications:

Déi véi ieng dung trén di dpng:

Actors
No. Functions Tdc nhan Net
TT Tén chirc nang Net Admin | Usr. | Vis. Admin Sup.
QTHT NSD | KTC QTHT HT
1| Hue-S Integration X
2 Manage lists of shared data X
3 | Module to manage and display data on map layers X
4 | Alarm module X
Comprehensive report
5 | Statistical report summarizing the total/average number <
of daily collection volume
6 | Statistical report summarizing the total/average number <
of daily collection trips
Detailed report on collection activities
7 | Detailed statistical report on the number of collection <
trips
8 Summary report on waste collection vehicles routes X
Detailed report on processing activities
9 | Detailed statistical report on collection volume X
Statistical report on management criteria
10| Detailed statistical report by weighing tickets X
11 | Report on GPS/GSM signal loss by waste
. X
collectors/custom intervals
12 | Report on incorrect routes by waste collectors/custom
. X
intervals
13 | Report on overload by waste collectors/custom
. X
intervals
14 | Report tares underweight/gross underweight by waste .
collectors/custom intervals
Information lookup:
15| Information lookup X
16 Integration with on-the-scene reporting system X
A M Tac nhian
Stt Tén chire nang QTHT | NSD | KTC | HTK | HT
1| Tich hop Hue-S X
2 Quan ly danh muyc chung X
3| Phéan hé quan 1y & hién thi dit liéu trén c4c 16p ban dd X
4| Phan h¢ Canh bao X

Bio cdo tong hop
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5 | Bdo cao thong ké tong hop tong sb / trung binh ngay <
khoi lugng thu gom
6 | Bdo cdo thong ké tong hop tong so / trung binh ngay <
chuyén thu gom
Bao cao chi ti€t hoat dong thu gom
7| Béo c4o théng ké chi tiét s chuyén thu gom X
8 | B4o co hanh trinh rat gon phuong tién thu gom X
Bio cdo chi tiét hoat dong xir Iy
9 | Bao céo thong ké chi tiét khdi luong thu gom X
Bio cao thong ké theo cac tiéu chi quan 1y
10| Bao cao théng ke chi tiét theo phiéu can X
11 | Béo cdo Mat tin hiéu GPS/GSM theo don vi thu X
gom/khoang thoi gian tuy chon
12 | Béo cdo Sai 1§ trinh theo don vi thu gom/khoédng thoi X
gian tuy chon
13 | Béo cdo Qua tdi trong theo don vi thu gom/khoédng thoi X
gian tuy chon
14 | Béo cdo Thiéu can bi / can tong theo don vi thu X
gom/khoang thdi gian tuy chon
Tra ctru thong tin:
15 | Tra ctru thong tin X
16 | Tich hop hé thong phan anh hién truong X
d) Use case specification:
Ddc td use case
- For computer applications:
Déi véi wng dung trén mdy tinh
1) Manage lists of shared data
Chirce nang Qudn ly danh muc dung chung
UC name Manage lists of shared data
Description This UC is used by a System actor that can Manage lists of shared data as follows
Main actors Digital systems
Secondary actors Solid Waste Management System
Related UCs
Starting conditions This UC starts when the actor logs into the system.
Ending conditions The UC ends when the actor logs out of the system.

1. The system displays lists of shared data.

2. The actor view details of the administrative agency.

3. The system queries/updates entered information, displays and saves
information.

Main scenario

If in the main event flow the actors enter incorrect format data or leave the
Secondary scenario required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

- API gets the data from the digital system, displays the list of administrative
Expansion points agencies on the solid waste management system
- View details of the administrative agency
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Quin ly danh muc dung chung

UC nay duoc str dung béi tac nhan Hé thong c6 thé Quéan Iy danh myc ding chung
nhu sau

Tac nhan chinh

Hé thdng s6 hoa

Téc nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap véo h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Hé thong hién thi danh muc ding chung.
2. Tac nhén thyc hién xem chi ti€t co quan hanh chinh.
3. H¢ thong truy van/cap nhét thong tin nhap vao, hién thi va Iuu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong cac truong bat budc thi hé thong sé thong bao 18i, thc nhan co thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Piém mé rong

- API Ly dit liéu tir h¢ thong s6 hoa Hién thi danh sédch co quan hanh chinh lén
h¢ thong CTR
- Xem chi ti€t co quan hanh chinh

2) Waste management

and display module

UC name

Wastes management and display module

Description

This UC is used by a System actor that can manage and display list of wastes

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the list of waste.

2. The actor views the category or type of waste.

3. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

- API gets the data from the digital system, displays the list of categories and types
of waste on the solid waste management system
- View details of wastes categories and types

Chirc ning Phan hé qu

an 1y & hién thi danh muc chét thai

Tén UC

Phén hé quin Iy & hién thi danh muc chit thai

Mo ta

UC nay dugc st dung bai tic nhan Hé thong c6 thé quan 1y & hién thi danh muc
chét thai

Tac nhin chinh

Hé thdng sé hoa

Téc nhian phu

Hé thong CTR

Cac UC lién quan

Piéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

1. Hé thong hién thi danh myc chat thai.

Kich béan chinh 2. Téc nhan thyc hién xem chi tiét hang muc, loai chét thai.

3. H¢ thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
Kich ban phu trong cac truong bét budc thi hé thong s& thong bao 16i, tac nhan c6 thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thuc.
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Piém mé rong

- API Ly dit liéu tir h¢ thong s6 hoa Hién thj danh sach hang muc, loai chat thai
1én h¢ thong CTR )
- Xem chi tiét hang muc, loai chat thai

3) Waste collectors’ management and display module

UC name

Waste collectors’ management and display module

Description

This UC is used by a System actor that can manage and display waste Collectors

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the waste collector.

2. The actor view details of the waste collector.

3. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of waste collectors on
the solid waste management system

- View details of the waste collector

- Manage licensing data, contracts with collectors (Attach documents)

- Export list in excel format

- Declare data on collection volume

Chirc ning Phan h¢ quan Iy & hién thi Pon vi thu gom

Tén UC

Phén h¢ quén Iy & hién thi Pon vi thu gom

Mo ta

UC nay duoc sir dung boi tic nhan Hé thong c6 thé quan Iy & hién thi Pon vi thu gom

Tac nhin chinh

Hé thong s6 hoa

Tac nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bét dau khi tac nhan dang nhip vao hé thong.

Piéu kién két thiic

UC két thiic khi tac nhan dang xudt ra khoi hé thong.

1. Hé théng hién thi don vi thu gom.

Kich béan chinh 2. Tac nhan thuc hién xem chi tiét don vi thu gom.

3. Hé thdng truy van/cip nhat thong tin nhap vao, hién thi va Iuu thong tin.

Néu trong dong sy kién chinh céc tac nhan nhap khong dung dinh dang hodc dé trong
Kich ban phu céc truong bt budc thi hé thong s& thong bao 161, tc nhan c¢6 thé quay vé dau dong su

kién hodc huy b, luc nay UC két thuc.

biem mé rong

Céc tac nhan co thé thuc hién cac chic nang:

- API Léy dir li€u tir hé théng s6 hoa Hién thi danh sach don vi thu gom 1én hé théng
CTR

- Xem chi tiét don vi thu gom

- Quan Iy thong tin dit liéu cAp phép, hop ddng vé6i don vi thu gom (Dinh kém tai lidu)
- Xuit danh sach dinh dang excel

- Khai bao dit liéu khéi lugng thu gom

4) Collection sites

management and display module

UC name

Collection sites management and display module

Description

This UC is used by a System actor that can manage and display collection sites

Main actors

Digital systems
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Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the collection site.
2. The actor view details of the collection site.
3. The system queries/updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the required
fields blank, the system will send an error, the actor can go back to the beginning of
the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of collection sites on the
solid waste management system

- View details of the collection site

- Manage licensing data, contracts with collectors (Attach documents)

- Export list in excel format

Chirc ning Phén hé qudn Iy & hién thi diém tip két

Tén UC Phdn hé quén Iy & hién thi diém tdp két

Mo ta UC nay duoe sir dung boi tdc nhdan Hé thong cé thé quan Iy & hién thi diém tdp két
Tdc nhédn chinh Hé thong sé héa

Tdc nhin phu H¢ thong CTR

Cac UC lién quan

Diéu kién bat diu

UC nay bdt dau khi téc nhdan ding nhdp vao hé thong.

Diéu kién két thiic

UC két thiic khi téc nhdn ding xudt ra khéi hé thong.

Kich ban chinh

1. Hé thcfng hién thi diém tap ké’t.r ) )
2. Tac nhﬁn thuc hzén xem chi tiét diem tap ket. )
3. Hé thong truy van/cdp nhdt thong tin nhdp vao, hién thi va luu thong tin.

Kich bdan phu

Néu trong dong su kién chinh cdc tdc nhan nhdp khong ding dinh dang hodc dé trong
cac truwong bat bugc thi hé thong sé thong bao [oi, tac nhdn co thé quay vé dau dong sw
kién hodac huy bo, luc nay UC két thuc.

Diém mo rong

Cac tde nhdn cé thé thue hién cac chire nang:

- API Ldy dit liéu tiv hé thong s6 héa Hién thi danh sach diém tdp két lén hé thong CTR
- Xem chi tiét diém tdp két

- Quan Iy thong tin dit liéu cap phép, hop dong véi don vi thu gom (Pinh kém tai liéu)
- Xudt danh sach dinh dang excel

5) Transfer stations management and display module

UC name

Transfer stations management and display module

Description

This UC is used by a System actor that can manage and display transfer stations

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the transfer station.
2. The actor view details of the transfer station.
3. The system queries/updates entered information, displays and saves
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information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of transfer stations on
the solid waste management system

- View details of the transfer station

- Manage licensing data, changes (Attach documents)

- Export list in excel format

- Search for transfer stations

Chirc ning Phin hé quan Iy & hién thi tram trung chuyén

Tén UC

Phan h¢ quén Iy & hién thi tram trung chuyén

Mo ta

UC nay duoc st dung boi tac nhan Hé thong c6 thé quan 1y & hién thi tram trung chuyén

Tac nhan chinh

Hé théng sé hoa

Tac nhan phu

Hé thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan dang xudt ra khoi hé thong.

1. Hé thong hién thi tram trung chuyén.

Kich béan chinh 2. Téc nhan thyc hién xem chi tiét tram trung chuyén.

3. Hé thong truy van/cép nhat thong tin nhap vao, hién thi va luu thong tin.

Néu trong dong su kién chinh cac tic nhan nhap khong ding dinh dang hodc dé tréng cac
Kich ban phu truong bat budc thi hé thong s& thong béao 15i, tic nhan co thé quay vé dau dong su kién

hodc huy bo, luc nay UC két thic.

biem mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API Ly dit liéu tir hé thong s6 hoa Hién thi danh sach tram trung chuyén 1én hé thong
CTR

- Xem chi tiét tram trung chuyén

- Quan Iy thong tin dit liéu cap phép, thay d6i (Dinh kém tai liéu)

- Xuét danh sach dinh dang excel

- Tim kiém tram trung chuyén

6) Collection routes management and display module

UC name

Collection routes management and display module

Description

This UC is used by a System actor that can manage and display collection routes

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the list of collection routes.

2. The actor views the list of collection routes as needed.
3. The actor directs the vehicle to enter the route

4. The actor directs the vehicle to exit the route

5. The actor plans the operation for the route
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6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of collection routes
on the solid waste management system

- Display the list of collection routes

- Display the list of collection routes by waste collectors

- Display the list of collection routes by collections sites/transfer station
- View details of the collection routes

Manage licensing data, changes (Attach documents)

- Export list in excel format

- Direct vehicles to enter the route

- Direct the vehicle to exit the route

- Plan the operation of the route

Chirc ning Phén hé quan 1y & hién thi tuyén thu gom

Tén UC

Phan hé quén 1y & hién thi tuyén thu gom

Mb ta

UC nay dugc str dung boi tac nhan Hé thdng c6 thé quan 1y & hién thi tuyén thu
gom

Tac nhin chinh

Hé thdng s6 hoa

Téac nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC naiy bit dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xudt ra khoi hé thong.

1. Hé thdng hién thi danh sach tuyén thu gom.
2. Tac nhén thyc hién xem danh sach tuyén thu gom theo yéu ciu tiy chon.
3. Tac nhan thyc hién diéu phuong tién vao tuyen

Kich ban chinh 4. Tac nhan thyuc hién huy phuong tién khoi tuyén

5. Tac nhan thyc hién 1ap ké hoach hoat dong cho tuyén

6. Hé thong truy van/cip nhat thong tin nhap vao, hién thi va luu thong tin.

Neu trong dong sy kién chinh céc tac nhan nhap khong ding dinh dang hodc de
Kich ban phu trong chc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hoic hity bo, liic nay UC két thic.

biem mé rong

Céc tac nhan co thé thuc hién cac chirc nang:

- API Ly dit liéu tir hé thong s6 hoa Hién thi danh sach tuyén thu gom 1én hé
théng CTR

- Hién thi danh sach tuyén thu gom

- Hién thi danh sach tuyén thu gom theo don vi thu gom

- Hién thi danh sach tuyén thu gom theo diém tap két/tram trung chuyén
- Xem chi tiét tuyén thu gom

Quan ly thong tin dir liéu cAp phép, thay d6i (Dinh kém tai liéu)

- Xuét danh sach dinh dang excel

- Piéu phuong tién vao tuyen

- Hay phuong tién khoi tuyén

- Lap ké hoach hoat dong cho tuyén

7) Waste collection veh

icles management and display module:

UC name

Waste collection vehicles management and display module

Description

This UC is used by a System actor that can manage and display waste collection
vehicles

Main actors

Digital systems
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Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the list of waste collection vehicles by waste collectors.
2. The actor view details of the waste collection vehicle.
3. The actor manages the device attached to the vehicle: vehicle tracking device
4. The actor manages the device attached to the vehicle: RFID
5. The actor manages the data from the vehicle tracking device
6. The actor manages the data from the RFID device:

7. The actor displays the vehicle on the real time map

8. The actor displays multiple vehicles on the map

9. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of waste collection
vehicles on the solid waste management system

- Display the list of waste collection vehicles by waste collectors

- View details of waste collection vehicles

- Export list in excel format

- Manage the device attached to the vehicle: vehicle tracking device
- Manage the device attached to the vehicle: RFID

- API fetches data from the vehicle tracking device

- Manage data from the vehicle tracking device

- API fetches data from the RFID device

- Manage data from the RFID device

- Display vehicles on the real time map

- Display multiple vehicles on the map

Chirc ning Phén hé quan Iy & hién thi phwong tién thu gom

Tén UC

Phén hé quén ly & hién thi phwong tién thu gom

Mo ta

UC nay dugc sir dung boi tac nhan Hé thong co thé quan 1y & hién thi phuong
tién thu gom

Tac nhan chinh

Hé thdng sé hoa

Téac nhin phu

Hé thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan didng xuat ra khoi hé thong.

Kich béan chinh

. Hé théng hién thi danh sach phuong tién thu gom theo don vi thu gom.

. Tac nhan thyc hién xem chi tiét phuong tién thu gom.

. Tac nhan thyuc hién Quan 1y thiét bi gén lién véi phuong tién: GSHT

. Tac nhan thyuc hién Quan 1y thiét bi gén lién voi phuong tién: RFID:

. Tac nhan thyuc hién Quan 1y dit liéu tir thiét bi GSHT

. Tac nhan thyc hién Quan 1y dit liéu tir thiét bi RFID:

. Tac nhan thyc hién Hién thi phuong ti€n trén ban dd realtime

. Tac nhan thyc hién Hién thi nhidu phuong tién trén ban dd

. Hé thdng truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

O 001N LN K~ Wi —

Kich ban phu

Néu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc daé
trong cac truong bat bude thi hé thong s€ thong bao 101, tac nhén c6 the quay ve
dau dong sy kién hodc huy bo, lic nay UC ket thic.

Piém mé rong

Céc tac nhan c6 thé thuc hién cac chic nang:
- API Lay dit liéu tu hé thong s6 hoa Hién thi danh sach phuong tién thu gom Ién
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hé thong CTR

- Hién thi danh sach phwong tién thu gom theo don vi thu gom
- Xem chi tiét phwong tién thu gom

- Xuat danh sach dinh dang excel

- Quan Iy thiét bi gén lién véi phuong tién: GSHT
- Quan ly thiét bi gin lién véi phuong tién: RFID
- API lay dir liéu tir thiét bi GSHT

- Quan 1y dit ligu tir thiét bi GSHT

- API lay dit lidu tir thiét bj RFID

- Quan Iy dit liéu tir thiét bj RFID

- Hién thi phuong tién trén ban do realtime

- Hién thi nhiéu phuong tién trén ban d6

8) Waste treatment management and display module:

UC name

Waste treatment management and display module

Description

This UC is used by a System actor that can manage and display Waste processors

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the Processor.

2. The actor view details of the Waste processor.

3. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of Waste processors
on the solid waste management system

- View details of the Waste processor

- Manage licensing data, contracts with collectors (Attach documents)

- Export list in excel format

- Search for the Waste processor

Chirc ning Phén hé quan Iy & hién thi Pon vi xir 1y:

Tén UC

Phén hé quén Iy & hién thi Pon vi xir ly

Mo ta

UC nay dugc st dung boi tac nhan Hé thong c6 thé quan 1y & hién thi Pon vi xir
ly

Tac nhan chinh

Hé thdng sé hoa

Téc nhian phu

H¢ thong CTR

Cac UC lién quan

Piéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

1. Hé thong hién thi Pon vi xt 1y.

Kich béan chinh 2. Téc nhan thyc hién xem chi tiét Pon vi xu ly.

3. H¢ thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Néu trong dong su kién chinh céc tac nhan nhap khong ding dinh dang hoac dé
Kich ban phu tréng cac truong bt budc thi hé thong sé thong béao 15i, tic nhan c6 thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thuc.

biem mé rong

Céc tac nhan co thé thuc hién céc chic nang:
- API Lay dit li€u tir hé thong s6 hoa Hién thi danh sach Pon vi xtr 1y 1én h¢ thong
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CTR

- Xem chi tiét Bon vi xu ly

- Quan ly thong tin dit li¢u cap phép, hop dong vdi don vi thu gom (Pinh kém tai
ligu)

- Xuét dgnh sach dinh dang excel

- Tim kiém Pon vi xu Iy

9) Disposal sites management and display module:

UC name

Landfills management and display module

Description

This UC is used by a System actor that can manage and display disposal sites

Main actors

Digital systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays disposal sites.

2. The actor view details of the disposal sites.

3. The actor manages the information of the weigh station

4. The actor manages the data from the RFID device

5. The actor manages the data from the datalogger

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API gets the data from the digital system, displays the list of disposal sites on
the solid waste management system

- View details of the disposal site

- Manage licensing data, contracts with collectors (Attach documents)
- API fetches information about the weigh station

- Manage information on the weigh station

- API fetches information from the RFID device

- Manage data from the RFID device

- API fetches information from the datalogger

- Manage data from the datalogger

- Export list in excel format

Chirc ning Phén hé qudn Iy & hién thi bai xir ly:

Tén UC

Phén h¢ quén ly & hién thi bai xir Iy

M0 ta

UC nay dugc sir dung boi tac nhan Hé thong cé thé quan 1y & hién thi bai xu ly

Tac nhan chinh

Hé thdng sé hoa

Téac nhan phu

Hé thong CTR

Cac UC lién quan

Piéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

Kich béan chinh

1. Hé thong hién thi bai xu 1y.

2. Téc nhan thyc hién xem chi tiét bai xu ly.

3. Tac nhan thyc hién Quan Iy thong tin tram can

4. Tac nhén thyc hién Quan 1y dit liéu tir thiét bi RFID

5. Tac nhan thyc hién Quan ly dit li€u tir thiét bi datalogger

6. Hé thong truy van/cip nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hoac de
trong cac truong bit budc thi hé thong s& thong bao 16i, tac nhan co thé quay vé
dau dong su kién hodc huy bo, luc nay UC két thac.
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Piém mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API Léy dit liéu tir hé thdng sé hoa Hién thi danh sach bai xir 1y 1én hé théng
CTR

- Xem chi tiét bai xu ly

- Quan Iy thong tin dir liéu cap phép, hop dong véi don vi thu gom (Pinh kém tai
liéu)

- API lay thong tin tram cén

- Quan ly thong tin tram can

- API lay thong tin tir thiét bi RFID

- Quan 1y dit liéu tir thiét bj RFID

- API lay thong tin tir thiét bi datalogger

- Quan ly dir ligu tir thiét bi datalogger

- Xuét danh sach dinh dang excel

10) Management and display module for system entities associated with locations on the map:

UC name

Management and display module for system entities associated with locations
on the map

Description

This UC is used by a System actor that can manage, and display system entities
associated with a location on the map

Main actors

Digital mapping systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the system entities associated with locations on the map.
2. The actor view details of system entities associated with locations on the map.
3. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital map system to display the map on the solid
waste management system

- Display waste collectors on the map

- Display collection sites on the map

- Display waste collection routes on the map

- Display waste collection vehicles on the map
- Display transfer stations on the map

- Display the waste processors on the map

- Display disposal sites on the map

- Search on the map

Chikc ning Phén hé qudn Iy & hién thi cdc doi twong trong hé théng gdn lién véi vi tri trén bin do:

Tén UC

Phin hé quén ly & hién thi cac ddi twong trong hé thong gin lién véi vi tri
trén ban do

Mo ta

UC nay dugc su dung boi tdc nhan He thong c6 thé quan 1y & hién thi cac dbi
tuong trong hé thong gén lién v&i vi tri trén ban dd

Tac nhin chinh

H¢ thong ban do sd

Tac nhan phu

Hé thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bit dau khi tac nhin dang nhép vao hé thong.

Piéu kién két thiic

UC ket thac khi tac nhan déng xuét ra khoi hé thong.

Kich béan chinh

1. Hé thong hién thi cac dbi tuong trong hé thong gin lién véi vi tri trén ban do.
2. Tac nhén thyc hién xem chi tiét cac ddi tuong trong hé thong gin lién véi vi tri
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trén ban dd.
3. H¢ thong truy van/cép nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
trong cac truong bét bugc thi hé thong s& thong bao 18i, tac nhan c6 thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Piém mé rong

Céc tac nhén c6 thé thyc hién cac chire nang:

- API lay dit lidu tir hé thong ban d6 s6 hién thi ban do 1én hé théng CTR
- Hién thi cac don vi thu gom trén ban dd

- Hién thi cac diém tap két trén ban dd

- Hién thi cac tuyén thu gom trén ban do

- Hién thi phuong tién thu gom trén ban d6

- Hién thi tram trung chuyén trén ban do

- Hién thi don vi xi Iy trén ban d6

- Hién thi bai xtr 1y trén ban d6

- Tim kiém trén ban 46

11) Statistical report summarizing the total/average number of daily collection volume:

UC name

Statistical report summarizing the total/average number of daily collection
volume

Description

This UC is used by a System actor that can Report the total/average number of
daily collection volume

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a Statistical report summarizing the total/ average number
of daily collection volume.

2. The actor views the Statistical report summarizing the total/average number of
daily collection volume by waste types.

3. The actor views Statistical report summarizing the total/average number of
daily collection volume by waste types

4. The actor views data in the form of a chart, table

5. The actor view data in the form of chart, table

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display a statistical report
summarizing the total/average number of daily collection volume on the solid
waste management system

- Statistical report summarizing the total/average number of daily collection
volume by waste types

- Statistical report summarizing total / average daily collection volume by custom
date range

- Displayed as chart, table

- Displayed as chart

Chitc niing Bio cdo thong ké téng hop tdng s6 / trung binh ngay khéi lwgng thu gom:

Béo céo thong ké tong hop tong so / trung binh ngay khoi lugng thu gom

UC nay dugc st dyng bai tac nhan Hé thong co thé Bao céo thong ké tong hop
tong s0 / trung binh ngay khdi lugng thu gom

Tac nhian chinh

Hé¢ thong bao céo s6
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Téc nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhp véo h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. H¢ thong hién thi bao cio Thong ké tong hop tong s / trung binh ngay khoi
luong thu gom.

2. Tac nhén thyc hién xem Théng ké tong hop tong s6 / trung binh ngay khéi
luong thu gom theo loai chat thai.

3. Tac nhan thyc hién xem Théng ké tong hop tong sb / trung binh ngay khoi
luong thu gom theo loai cht thai

4. Tac nhan thyc hién xem dudi dang bang biéu

5. Tac nhan thyc hién xem dudi dang biéu d6

6. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong cac truong bét budc thi hé thong s& thong bao 18i, tac nhan c6 thé quay vé
dau dong su kién hodc hiy bo, luc nay UC két thac.

Piém mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API 14y dit liéu tir hé thdng béo cdo s hién thi bao cao thdng ké tong hop tong
s0 / trung binh ngay khdi lugng thu gom 1én hé thong CTR

- Théng ké tong hop tong sb / trung binh ngay khdi lugng thu gom theo loai chét
thai

- Théng ké tong hop tong s / trung binh ngay khdi luong thu gom theo khoang
thoi gian tiy chon

- Hién thi dudi dang bang biéu

- Hién thi dudi dang biéu 46

12) Statistical report summarizing the total/average number of daily collection trips:

UC name

Statistical report summarizing the total/average number of daily collection
trips

Description

This UC is used by a System actor that can Report the total/average number of
daily collection trips

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a Statistical report summarizing the total/ average number
of daily collection trips.

2. The actor views the Statistical report summarizing the total/average number of
daily collection trips by waste types.

3. The actor views the Statistical report summarizing the total/average number of
collection trips by the custom date range

4. The actor views data in the form of a chart, table

5. The actor view data in the form of chart, table

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display a statistical report
summarizing the total/average number of daily collection trips on the solid waste
management system

- Statistical report summarizing the total/average number of daily collection trips
by waste types

68




- Statistical report summarizing total/average daily collection volume by custom
date range

- Displayed as chart, table

- Displayed as chart

Bdo cdo thong ké tong hop tong sé / trung binh ngay chuyén thu gom:

Tén UC

Bio cdo thong ké tong hop tong sé / trung binh ngay chuyén thu gom

Mb ta

UC nay duoc str dung boi tac nhan He thdng c6 thé Béo cao Thong ké tong hop
tong s0 / trung binh ngay chuyén thu gom

Tac nhan chinh

H¢ thong béo cao sb

Téc nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap véio h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

1. Hé thong hién thi béao cao Thong ké tong hop tong s / trung binh ngay chuyén
thu gom.

2. Tac nhan thyc hién xem Théng ké téng hop tong sé / trung binh ngay chuyén
thu gom theo loai chét thai.

Kich ban chinh 3. Tac nhan thyc hién xem Théng ké tong hop téng s / trung binh ngay chuyén
thu gom theo khoang thoi gian tuy chon
4. Tac nhan thuc hién xem duéi dang bang biéu
5. Tac nhan thuc hién xem dudi dang biéu dd
6. Hé thong truy van/cap nhat thong tin nhip vao, hién thi va luu thong tin.
Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
Kich ban phu trong céc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong sy kién hodc huy bo, luc nay UC két thuc.

biem mé rong

Céc tac nhan co thé thuc hién cac chirc nang:

- API 14y dit liéu tir hé thdng béo cdo s hién thi bao cao thdng ké tong hop tong
s6 / trung binh ngay chuyén thu gom 1én hé théng CTR

- Théng ké tong hop tong sb / trung binh ngay chuyén thu gom theo loai chét thai
- Théng ké téng hop tong sb / trung binh ngay chuyén thu gom theo khoang thoi
gian tiy chon

- Hién thi dudi dang bang biéu

- Hién thi dudi dang biéu 46

13) Detailed statistical report on the number of collection trips:

UC name

Detailed statistical report on the number of collection trips:

Description

This UC is used by a System actor that can Report detailed statistics on collection
trips:

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a detailed Statistical report on the number of collection
trips.

2. The actor views the Detailed statistical report on the number of collection trips
by the custom date range.

3. The actor views the Detailed statistical report on the number of collection trips
by optional collection routes

4. The actor views the Detailed statistical report on the number of collection trips
by custom waste collectors

5. The actor views the Detailed statistical report on the number of collection trips
by custom waste collection vehicles
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6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display the detailed
statistical report on the number of collection trips on the solid waste management
system

- Detailed statistics on the number of collection trips by waste types

- Detailed statistical report on the number of collection trips by the custom date
range

- Detailed statistical report on the number of collection trips by custom collection
routes

- Detailed statistical report on the number of collection trips by custom waste
collectors

- Detailed statistical report on the number of collection trips by custom waste
collection vehicles

Chirc ning Bdo cdo théng ké chi tiét sé chuyén thu gom:

Tén UC

Bio cao thong ké chi tiét s6 chuyén thu gom:

Mo ta

UC nay duoc sir dung béi tic nhan Hé thong c6 thé Bao cio théng ké chi tiét sd
chuyén thu gom:

Tac nhin chinh

H¢ thong bao cdo so

Téac nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC niy bit dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan diang xudt ra khoi hé thong.

Kich béan chinh

1. Hé thong hién thi bao cdo Thong ké chi tiét so chuyén thu gom.

2. Tac nhén thyc hién xem Thdng ké chi tiét s6 chuyén thu gom theo khoang thoi
gian tuy chon.

3. Téc nhan thuc hién xem Théng ké chi tiét s§ chuyén thu gom theo tuyén thu
gom tuy chon

4. Tac nhan thyc hién xem Thong ké chi tiét s6 chuyén thu gom theo don vi thu
gom tuy chon

5. Tac nhan thyc hién xem Thdng ké chi tiét s6 chuyén thu gom theo phuong tién
thu gom tuy chon

6. Hé thong truy van/cép nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

fo:u trong dong su'kién chinh cac tac nhén nhap khéng ding dinh dang hoac dé
trong cac truong bat bude thi hé thong s€ thong bao 101, tac nhan c6 thé quay ve
dau dong sy kién hodc huy bo, lic nay UC két thic.

biem mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API lay dir lidu tir hé théng bao céo sé hién thi bao cdo théng ké chi tiét sb
chuyén thu gom 1én hé théng CTR

- Théng ké chi tiét s6 chuyén thu gom theo loai chit thai

- Théng ké chi tiét s6 chuyén thu gom theo khoang thoi gian tiy chon

- Thong ké chi tiét s6 chuyén thu gom theo tuyén thu gom tiy chon

- Thong ké chi tiét s6 chuyén thu gom theo don vi thu gom tity chon

- Thong ké chi tiét sb chuyén thu gom theo phuong tién thu gom tity chon

14) Summary report on

waste collection vehicles routes:

UC name

Summary report on waste collection vehicles routes:

Description

This UC is used by a System actor that can produce a Summary report of waste
collection vehicles routes:
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Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a summary report on waste collection vehicles routes.

2. The actor views the Summary report of waste collection vehicles routes by
waste types.

3. The actor views the Summary report of waste collection vehicle routes by
custom date range

4. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display a summary report
of waste collection vehicle routes on the solid waste management system

- Summary report on waste collection vehicle routes by waste types

- Summary report on waste collection vehicles routes by custom date range

- Include map of the routes

Chirc ning Bdo cdo hanh trinh rut gon phwong tién thu gom:

Tén UC

Bao cao hanh trinh rut gon phwong tién thu gom:

Mo ta

UC nay duoc st dung boi tac nhan Hé thong c6 thé Bao cdo hanh trinh rat gon
phuong tién thu gom:

Tac nhan chinh

H¢ thong bao céo so

Tac nhan phu

Hé théng CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bét dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thuc khi tac nhan diang xudt ra khoi hé thong.

1. Hé thong hién thi béo c4o hanh trinh rt gon phwong tién thu gom.
2. Tac nhan thyc hién xem Bao cao hanh trinh rit gon phuong tién thu gom theo
loai chat thai.

Kich ban chinh 3. Tac nhan thyc hién xem Bao cdo hanh trinh rat gon phuong tién thu gom theo
khoang thoi gian tiy chon
4. Hé thdng truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.
Néu trong dong su kién chinh céc tac nhan nhap khong ding dinh dang hodc dé
Kich ban phu tréng cac truong bat budc thi hé thong s& thong bao 13i, tac nhan co thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thic.

Piém mé rong

Céc tac nhan c6 thé thue hién cac chic nang:

- API 14y dit liéu tir hé thdng bao c4o s6 hién thi bao cao hanh trinh rat gon phuong
tién thu gom 1én hé théng CTR

- B4o c4o hanh trinh riit gon phuong tién thu gom theo loai chat thai

- Béo c4o hanh trinh rat gon phuong tién thu gom theo khoang thoi gian tuy chon
- Kém ban db di chuyén

15) Detailed statistical report on collection volume:

UC name

Detailed statistical report on collection volume:

Description

This UC is used by a System actor that can Report detailed statistics on collection
volume:

Main actors

Digital reporting system
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Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the Detailed statistical report on collection volume.

2. The actor views the Detailed statistical report on collection volume by waste
types.

3. The actor views the Detailed statistical report on collection volume by custom
date range

4. The actor views the Detailed statistical report on collection volume by custom
collection routes

5. The actor views the Detailed statistical report on collection volume by custom
waste collectors

4. The actor views the Detailed statistical report on collection volume by custom
waste collection vehicles

7. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display the detailed
statistical report on collection volume on the solid waste management system

- Detailed statistical report on collection volume by waste types

- Detailed statistical report on collection volume by custom date range

- Detailed statistical report on collection volume by custom collection routes

- Detailed statistical report on collection volume by custom waste collectors

- Detailed statistical report on collection volume by custom waste collection
vehicles

Chirc ning Bdo cdo théng ké chi tiét khéi lwong thu gom:

Tén UC

Bio cio thong ké chi tiét khoi lwong thu gom:

Mo ta

UC nay duoc str dung boi tac nhan Hé thong c6 thé Bao cao thong ké chi tiét khdi
lugng thu gom:

Tac nhan chinh

Hé thong b4o céo s6

Téac nhin phu

Hé thong CTR

Céac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan dang xuat ra khoi hé thong.

Kich béan chinh

1. Hé thdng hién thi Bio cao thong ké chi tiét khdi lugng thu gom.

2. Tac nhan thyc hién xem Béo cao théng ké chi tiét khéi lugng thu gom theo loai
chét thai.

3. Tac nhan thuc hién xem Béo céo thong ké chi tiét khéi lwong thu gom theo
khoang thoi gian tiy chon

4. Tac nhan thuc hién xem Béo céo thdng ké chi tiét khéi lwong thu gom theo
tuyén thu gom tity chon

5. Tac nhan thuc hién xem Béo cdo théng ké chi tiét khdi lugng thu gom theo don
vi thu gom tuy chon

6. Tac nhan thuc hién xem Béo cdo thong ké chi tiét khdi lwong thu gom theo
phuong tién thu gom tuy chon

7. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 16i, tac nhan c6 thé quay vé
dau dong su kién hodc hay bo, luc nay UC két thuc.

Piém mé rong

Céc tac nhan c6 thé thuc hién cac chirc nang:
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- API lay dir liéu tir hé thong bao céo sé hién thi bao cao thong ké chi tiét khoi
lwong thu gom 1én hé théng CTR

- B4o céo théng ké chi tiét khdi lugng thu gom theo loai chét thai

- Béo céo thong ké chi t1et khdi luong thu gom theo khoang thoi gian tuy chon

- Béo céo thong ké chi t1et khdi luong thu gom theo tuyén thu gom tity chon

- Bao cao thong ké chi tiét khdi lwong thu gom theo don vi thu gom tity chon

- Bio cdo théng ké chi tiét khdi lugng thu gom theo phwong tién thu gom tiry chon

16) Detailed statistical report function by weighing tickets:

UC name

Detailed statistical report by weighing tickets:

Description

This UC is used by a System actor that can Report detailed statistics by weighing
tickets:

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the Detailed statistical report by weighing tickets.

2. The actor views the Detailed statistical report by weighing tickets by waste
types.

3. The actor views the Detailed statistical report by weighing tickets by custom
date range

4. The actor views the Detailed statistical report by weighing tickets by weighing
state

5. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital reporting system to display the detailed
statistical report by weighing tickets on the solid waste management system

- Detailed statistical report by weighing tickets for each type of waste

- Detailed statistical report by weighing tickets by custom date range

- Detailed statistical report by weighing ticket by weighing state

Chirc ning Bdo cdo thé

ng ké chi tiét theo phiéu can:

Tén UC

Bio cio thong ké chi tiét theo phiéu cin:

Mo ta

UC nay duoc str dung boi tac nhan Hé thong c6 thé Bao cao thong ké chi tiét theo
phiéu cén:

Tac nhan chinh

Hé thdng bio cdo sd

Téac nhan phu

Hé thong CTR

Céac UC lién quan

Piéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

Kich béan chinh

1. Hé thong hién thi Béo céo thong ké chi tiét theo phiéu can.

2. Tac nhan thyc hién xem Bao céo thong ké chi tiét theo phiéu can timg loai chét
thai.

3. Téc nhan thyc hién xem Bao cdo thdng ké chi tiét theo phiéu can trong khoang
thoi gian tuy chon

4. Tac nhén thyc hién xem Bao c4o thdng ké chi tiét theo phiéu can ciia trang thai
can

5. Hé thong truy van/cip nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hoac de

tréng cac truong bit budc thi hé thdng s& thong bao 13i, tac nhan ¢ thé quay vé
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dau dong su kién hoic hity bo, lic nay UC két thic.

biém mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API lay dir liéu tir hé thong bao céo sb hién thi bao céo thong ké chi tiét theo
phiéu can 1én hé thong CTR

- Bao cao thong ké chi tiét theo phiéu can ting loai chat thai

- Bao cao thong ké chi tiét theo phiéu can trong khoang thoi gian tiy chon

- Bdo c4o thong ké chi tiét theo phiéu cin cua trang thai cin

17) API of to exchange

data between solid wastes management system and related data systems

UC name

Use-Case API of to exchange data between solid wastes management system
and related data systems

Description

This UC is used by the System Administrator. UC description: Update solid
wastes management system data to related data systems and vice versa

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator click on Update data

2. The system displays the Data Update Form

3. The actor updates the data.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects storage systems to update the data

- API connects storage systems to get information

- API fetches list of/information about the weigh stations

- API updates information of the weigh stations into the storage system

- API fetches vehicle list/location information

- API updates the vehicle location information to the storage system - API
connects the storage systems to update the data

- API connects storage systems to get information

- API fetches list of/information about the weigh stations

- API updates information of the weigh stations into the storage system

- API fetches vehicle list/location information

- API updates vehicle location information to the storage system

- View details of information retrieved from storage systems

- Manage information retrieved from the main system or storage systems

- Analyze data retrieved from main systems or storage systems to ensure
consistency and continuity

- Export list in excel format

API phén hé Cip nhdt div liéu hé thong qudn Iy CTR én cdc hé thong div liéu lién quan va ngwoc lai

Tén UC

Use-Case Cap nhit dir liéu hé thong quan Iy CTR Ién cac hé thong dir lidu
lién quan va nguwgc lai

Mo ta

UC nay dugc str dung bdi tac nhan Quan tri hé théng, UC mo ta Cép nhat dir liéu
hé thong quan Iy CTR 1&n céc h¢ thong dit 1i€u lién quan va nguoc lai

Tac nhin chinh

Quan tri h¢ théng

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bit dau khi tac nhin dang nhép vao hé thong.

Piéu kién két thic

UC két thic khi tac nhin dang xudt ra khoi hé thong.

Kich bén chinh

1. Téc nhan Quan tri h¢ théng click vao Cap nhét dir li¢u
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2. Hé thong hién thi Form thong tin Cap nhat dir liéu
3. Tac nl}én thuc cép nhat dir liéu. )
4. H¢ thong cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Néu trong dong su’kién chinh cac tac nhén nhap kh()t}g dang dinh dang hoac dé
trong cac truong bat bude thi hé thong s€ thong bao 161, tac nhan c6 thé quay vé
dau dong su kién hodc hiy bo, luc nay UC két thuc.

biem mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:

- API két ndi hé thong cac hé thong luu trir dé cap nhat dir liéu

- API két nbi hé théng céc hé théng luu trir dé l1ay thong tin

- API lay danh séch/thong tin tram can

- API cép nhat thong tin tram can vao hé théng Ivu tri

- API lay danh sach/thong tin dinh vi xe

- API cdp nhat thong tin dinh vi xe vao hé¢ thé)ng luu trit - API két ndi hé théng
cac hé thong luu trit dé cap nhat dir lidu

- API két ndi hé thdng cac hé thong luu trit dé 14y thong tin

- API liy danh sach/thong tin tram can

- API cap nhat thong tin tram can vao hé thong luu trix

- API lay danh sach/thong tin dinh vi xe

- API cép nhat thong tin dinh vi xe vao hé théng lwu tri

- Xem chi tiét thong tin 1ay tir cac hé thong luu trix

- Quan 1y thong tin iy tir hé théng chinh hodc cac hé thong luu trir

- Phén tich dir lidu 1y tir cac hé thong thong chinh hodc hé théng luu trir dam bao
tinh dong bo va lién tuc

- Xuét danh sach dinh dang excel

18) User roles management function

UC name

Use-Case User roles management

Description

This UC is used by System Administrators, UC description: Enabling roles
management

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator click on Roles management

2. The system displays the roles management Form

3. The actor manages the roles.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Add user roles

- Edit user roles

- Delete user roles

- Display the list of user roles

- View user roles details

- Search user roles

Chirc nang Quén ly vai tro nguoi dung

Tén UC

Use-Case Quén ly vai tro ngwoi dung

Mo ta

UC nay dugc st dung boi tac nhan Quan tri hé théng, UC m6 ta Cho phép Quan
tri vai tro

Tac nhin chinh

Quan tri hé thong

Tac nhan phu
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Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap véo h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Tac nhan Quan tri hé thé)ng click vao Quan tri vai tro

2. Hé thong hién thi Form thong tin Quan tri vai tro

3. Tac nhan thyc hién quan tri vai tro.

4. Hé thong cip nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Néu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc dé
trong cac truong bat bude thi hé thong s€ thong bao 161, tac nhan c6 thé quay vé
dau dong su kié€n hodc hiy bo, luc nay UC két thuc.

Piém mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:
- Thém vai tro nguoi dung

- Stra vai trd ngudi dung

- Xoa vai tro nguoi dung

- Hién thi danh sach vai trd nguoi ding

- Xem chi tiét vai trd ngudi ding

- Tim kiém vai tro nguoi ding

19) User functions management

UC name

Use-Case Manage user functions

Description

This UC is used by the System Administrator, UC description: Allow adding,
editing, deleting user functions

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator clicks on User management

2. The system displays the User Management Form

3. The actor Manages users.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the required
fields blank, the system will send an error, the actor can go back to the beginning
of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Add user functions

- Edit user functions

- Delete user functions

- Display the list of user functions

- View details of user functions

- Search for user functions

Chirc ning Quén ly chirc ning ngwoi dung

Tén UC

Use-Case Quén ly chirc ning ngudi dung

M@ ta

UC nay duoc su dung bdi tdc nhan Quan tri hé théng, UC mb ta cho phép thém,
stra, x6a chirc nang ngudi dung

Tac nhan chinh

Quan tri h¢ théng

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bét dau khi tac nhan dang nhip vao hé thong.

Piéu kién két thiic

UC két thuc khi tac nhan dang xudt ra khoi hé thong.

Kich ban chinh

1. Tac nhan Quan trj hé thong click vao Quan tri ngudi dung

2. Hé thong hién thi Form thong tin Quan tri nguoi dung

3. Tac nhan thyc hién Quan tri ngudi dung.

4. H¢ théng cap nhat thong tin nhap vao, hién thi va luu thong tin.
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Kich ban phu

Neu trong dong su kién chinh cac tic nhan nhap khong dang dinh dang hodc de
trong cac truong bat budc thi hé thong s& thong bao 16i, tac nhan c6 thé quay vé
dau dong sy kién hoac hiy bd, Iuc nay UC két thuc.

Piém mé rong

Céc tac nhan c6 thé thyc hién cac chirc ning:
- Thém chirc nang ngudi dung

- Stra chure nang ngudi dung

- X6a chtric nang ngudi dung

- Hién thi danh sach chtic niang nguoi ding

- Xem chi tiét chirc ning ngudi ding

- Tim kiém chtrc ning nguoi ding

20) General configurat

ion function

UC name

Use-Case General configuration

Description

This UC is used by the System Administrator, UC description: Allows initial
configuration system settings such as years of operation, maximum file size,...

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator click on General Configuration

2. The system displays the General Configuration Form

3. The actor performs the general configuration.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Add General configuration

- Edit General configuration

- Delete General configuration

- Display the list of General configurations
- View General configuration details

- Search General configurations

Chirc ning CAu hinh chung

Tén UC Use-Case Céu hinh chung
UC nay dugce st dung boi tac nhan Quan tri h¢ thong, UC m6 ta Cho phép Cau
Mo ta hinh vé thi€t 1ap cac thong tin ban dau cho hé thong nhu ndm hoat dong, dung

luong t6i da cua file,..

Tac nhin chinh

Quan trj hé thong

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay biét dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhin dang xudt ra khoi hé thong.

Kich béan chinh

1. Tac nhan Quan trj hé thong click vao Cau hinh chung

2. Hé thong hién thi Form thong tin Cau hinh chung

3. Tac nhén thyc hién cu hinh chung.

4. Hé thong cip nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong su kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong cac truong bt budc thi hé thong s& thong bao 16i, tac nhan c6 thé quay vé
dau dong su kién hodc hay bo, luc nay UC két thuc.

Piém mé rong

Cac tac nhén ¢6 thé thue hién cac chic nang:
- Thém Cau hinh chung
- Stra Cau hinh chung
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- X6a Cau hinh chung

- Hién thi danh sach C4u hinh chung
- Xem chi tiét C4u hinh chung

- Tim kiém c4u hinh chung

21) User management

UC name

Use-Case Users management

Description

This UC is used by the System Administrator, UC description: Allows adding,
editing, deleting users

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator clicks on User management

2. The system displays the User Management Form

3. The actor Manages users.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Add user functions

- Edit user functions

- Delete user functions

- Display the list of user functions

- View details of user functions

- Search for user functions

Chirc ning Quan tri ngwoi dung

Tén UC

Use-Case Quaén tri nguéi dung

Mo ta

UC nay duoc sir dung bai tic nhan Quan tri hé thdng, UC mé ta cho phép thém,
sua, x6a ngudi dung

Tac nhan chinh

Quan tri hé théng

Téac nhin phu

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan diang xuat ra khoi hé thong.

Kich béan chinh

1. Tac nhan Quan tri hé thong click vao Quan tri ngudi dung

2. Hé thdng hién thi Form thong tin Quan tri ngudi ding

3. Tac nhan thyc hién Quan tri nguoi dung.

4. Hé théng cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
trong cac truong bt budc thi hé thong s& thong bao 18i, thc nhan c6 thé quay vé
dau dong su kién hodc huy bo, luc nay UC két thac.

Piém mé rong

Céc tac nhan co thé thuc hién cac chic nang:
- Thém chtrc nang nguoi dung

- Stra churc nang ngudi dung

- X6a chtic nang nguoi dung

- Hién thi danh sach chirc ning nguoi ding

- Xem chi tiét chirc ning ngudi ding

- Tim kiém chirc ning ngudi ding
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22) User groups management

UC name

Use-Case User group management

Description

This UC is used by the System Administrator, UC description: Allows adding,
editing, deleting user groups

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator clicks on User groups management

2. The system displays the User groups management information

3. The actor Manages user groups.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Add User groups information

- Edit User groups information

- Delete User groups information

- Display the list of user groups information
- View details of user groups information

- Add users to groups

- Remove users from groups

- Search user groups

Chirc ning Quéan tri nhém ngudi dung

Tén UC

Use-Case Quaén tri nhém ngudi dung

Mb ta

UC nay duoc sir dung bai tic nhan Quan tri hé thdng, UC mé ta cho phép thém,
sua, x6a nhdm ngudi dung

Tac nhan chinh

Quan tri hé théng

Téac nhan phu

Céac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan ddng xuat ra khoi hé thong.

1. Tac nhén Quan trj h¢ thdng click vao Quan tri nhom nguoi ding
2. H¢ thong hién thi Form thong tin Quan tri nhom ngudi dung

Kich bin chinh 3. Tac nhan thuc hién Quan tri nhém nguoi dung.

4. Hé thong cip nhat thong tin nhip vao, hién thi va luu thong tin.

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
Kich ban phu trong cac truong bt budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hodc huy bo, lac nay UC két thac.

Piém mé rong

Céc tac nhan co thé thuc hién cac chic nang:

- Thém thoéng tin nhém ngudi dung

- Stra thong tin nhom ngudi dung

- Xo6a thong tin nhém ngudi dung

- Hién thi danh sach thong tin nhém nguoi ding
- Xem chi tiét thong tin nhom ngudi ding

- Thém nguoi dung vao nhém

- X6a nguoi dung khoi nhom

- Tim kiém nhém nguoi ding

23) User permissions management
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UC name

Permissions management

Description

This UC is used by System Administrators, UC description: Allow Administrator
to grant permissions to accounts

Main actors

Network Administrator

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. System Administrator clicks on Permissions management

2. The system displays the Permissions Management Form

3. The actor grants permissions to accounts.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Set user permissions

- Assign, modify permissions for users

- Assign, modify permissions for user groups
- Verify user permissions for each function

- Display the list of user permissions

Chitc niing Quin tri phin quyén ngudi ding

Tén UC

Quan trj phan quyén

Mo ta

UC ndy duoc str dung boi tac nhan Quan tri hé thong, UC mé ta Cho phép Quan
tri phan quyen ¢6 thé phan quyén tai khoan

Tac nhin chinh

Quan tri hé thong

Téac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bt dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thac khi tdc nhan déng xudt ra khoi hé thong.

1. Tac nhan Quan trj hé thong click vao Quan tri phan quyen
2. Hé thbng hién thi Form thong tin Quan tri phén quyén

Kich bin chinh 3. Tac nhan thyc hién Phan quyén tai khoan.

4. Hé thong cip nhat thong tin nhip vao, hién thi va luu thong tin.

Neu trong dong su kién chinh cac tac nhan nhap khong dung dinh dang hodc de
Kich ban phu trong céc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thuc.

biem mé rong

Cac tac nhan ¢ thé thyc hién cac chirc ning:

- Thiét 1ap quyen nguoi dung

- Gén, thay d6i quyén cho nguoi dung

- Gén, thay d6i quyén cho nhom nguoi dung

- Xéac minh quyén ctua nguoi dung cho tirng chirc nang
- Hién thi danh sach quyén ngudi ding

24) SSO integration, using VnelD National database on population

UC name

Integration with SSO system, using VnelD national database on population

Description

This UC is used by the User, UC description: allows users to integrate with the
city's SSO and use VnelD National database on population

Main actors

System

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on SSO, VnelD Integration
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2. The system displays the SSO, VnelD integration form of the city

3. The actor chooses SSO or VnelD integration.

4. The system will integrate/authenticate SSO or VnelD

5. The information query system integrates, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

* Actors can perform the following functions:
- Read API data on SSO authentication

- Display login form

- Setup authentication API path

- Set authentication execution parameters

- Save account information after authentication
- Authenticate accounts

- Create an account after authentication

- Authorize account information

Chic ning Tich hop hé théng SSO, sir dung VnelD co sé dir liéu Quéc gia vé dan cu

Tén UC Tich hop hé thong SSO, sir dung VnelD co s¢ dir liéu Qudc gia vé din cw
UC nay dugc s dung boi tac nhan Nguoi sir dung, UC mo6 ta cho phép nguoi sur
Mo ta dung c6 thé tich hgp SSO cuta thanh pho va sir dung VnelD co s& dit liéu Quoc

gia vé dan cu

Tac nhan chinh

Hé thong

Tac nhan phu

Cac UC lién quan
Diéu kién bat dau UC nay bt dau khi tac nhan dang nhip vao hé thong.
Diéu kién két thiic UC két thuc khi tac nhan ding xuat ra khoi hé thong.
1. Tac nhan Nguoi st dung click vao Tich hgp SSO, VnelD
2. Hé thdng hién thi Form thong tin tich hgp SSO, VnelD ctia thanh phd
Kich béan chinh 3. Tac nhan chon tich hgp SSO hoéc VnelD.
4. Hé thdng s& tich hop/xac thuc SSO hodc VnelD
5. Hé thong truy van thong tin tich hop, hién thi va luu thong tin.
Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
Kich ban phu trong cac truong bt budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hodc huy bo, lac nay UC két thac.

biem mé rong

* C4c tac nhan c6 thé thue hién cac chire nang:

- Thyc hién doc dit liéu API vé xac thuc SSO

- Hién thi biéu miu ding nhap

- Thiét 1ap thong tin dwdng dan API xac thyc

- Thiét 1ap cac thong sb thuc hién yéu clu xéc thue
- Luu thong tin tai khoan sau khi xac thyuc

- Thuc hién xac thuc tai khoan

- Tao tai khoan khi da xac thuc

- Cip quyén thong tin vé tai khoan

25) Module for feedback on wastes

UC name Module for feedback on wastes

Description This UC is used by the Visitor actors, UC description: Allows the Module for
feedback on waste to send feedback on wastes

Main actors Visitors

Secondary actors Users

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor leaves the system.

Main scenario

1. The Visitor clicks on the feedback on waste
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2. The system displays the Form to provide Feedback on Wastes
3. The actor enters feedback on wastes.
4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Visitors Add Feedback

- The user sets up and checks the feedback area
- The user Confirms the feedback

- The user Processes the feedback

- The user Displays the list of feedback

- The user Displays the list on the map

- The user Views details of the feedback

- The user Responds to the feedback

- The user Rejects the feedback

- The user Exports the list in excel format

- Visitors View list of feedback

Chirc niing Phan h¢ gép ¥ vé rac thai

Tén UC

Phan hé gép y vé rac thai

Mb ta

UC nay dugc st dung boi tac nhan Khach truy cap, UC m6 ta Cho phep Phén hé
20p y ve réc thai co6 thé g cac gop v vé rac thai

Tac nhan chinh

Khach truy cap

Tac nhan phu

Nguoi st dung

Cac UC lién quan

Dieu kién bat dau

UC nay bt dau khi tac nhan truy cip vao hé thng.

Diéu kién két thic

UC két thuc khi tac nhan roi khoi hé thong.

1. Tac nhan Khach truy cép click vao gop ¥ ° vé rac thai
2. Hé thdng hién thi Form thong tin gop y vé rac thai

Kich bin chinh 3. Tac nhan thyc hién gép v ve rac thai.

4. Hé thong cip nhat thong tin nhip vao, hién thi va luu thong tin.

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
Kich ban phu trong cac truong bt budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thuc.

Diém mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- Khach truy cap Thém goép y

- Ngudi st dung Thiét 1ap va kiém tra ving gbp ¥
- Nguoi st dung Xac nhan gop y

- Nguoi sir dung X Iy ¥ kién phan hoi

- Ngudi str dung Hién thi danh sach gop ¥

- Nguoi str dung Hién thi danh sach 1én ban d6

- Nguoi str dung Xem chi tiét gop ¥

- Nguoi sir dung Phan hoi gop ¥

- Nguoi su dung Huy gop y

- Ngudi str dung Xuat danh sach dinh dang excel
- khach truy cdp Xem danh sach phan hdi gop ¥

26) Alarm module

UC name Alarm module
. This UC is used by the User, UC description: Allows the Alarm Module to send
Description
waste alerts
Main actors User
Secondary actors System

Related UCs
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Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on waste alerts

2. The system displays the Waste alerts pop-up

3. The actor reads the Waste alert.

4. The system updates the Waste alert acknowledgement and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Set alert conditions

- Email alert function

- Notification alert function

- Notifications management

- Alert on tables and charts showing values

Chirc nang Phan hé canh bao

Tén UC

Phéan hé canh bao

Mo ta

UC ndy duoc str dung boi tac nhan Nguoi sir dung, UC m6 ta Cho phép Phén hé
canh bao cd thé gui cac canh bao vé rac thai

Tac nhian chinh

Nguoi st dung

Téac nhan phu

Heé thong

Cac UC lién quan

Dieu kién bat dau

UC nay bit dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xudt ra khoi hé thong.

1. Tac nhan Ngudi st dung click vao canh bao vé rac thai
2. H¢ thong hién thi Form thong tin canh bao vé rac thai

Kich ban chinh 3. Tac nhan thyuc hién doc canh bao vé rac thai.

4. Hé thong cip nhat trang thai xtr Iy canh béo va luu thong tin.

Néu trong dong su kién chinh cic tac nhan nhap khong dung dinh dang hoic dé
Kich ban phu tréng cac truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thic.

Piém mé rong

Céc tac nhan co thé thuc hién cac chirc nang:
- Thiét 1ap cac diéu kién canh bao

- Chuc nang guri canh bao qua email

- Chuc nang guri canh bao trén thong bao

- Quan ly thong bao

- Canh béo trén bang biéu thé hién gi4 tri

27) Report on GPS/GSM signal loss by waste collectors/custom intervals

UC name

Report on GPS/GSM signal loss by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows the User to report on
GPS/GSM signal loss by waste collectors/custom intervals.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on the Report on GPS/GSM signal loss by waste collectors.
2. The system displays the Report GPS signal loss form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
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beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chitc niing Bio cio Mit tin hi¢u GPS/GSM theo don vi thu gom / khoing thoi gian tity chon

Tén UC Béo céo Mat tin higu GPS/GSM theo don vi thu gom / khoang thdi gian tity chon
UC nay dugc st dung boi tac nhan Nguoi st dung, UC m6 ta Cho phép Ngudi sur
Mo ta dung co thé bao cao Mat tin hi¢u GPS/GSM theo don vi thu gom / khoang thoi

gian tuy chon.

Tac nhan chinh

Nguoi st dung (Lanh dao don vi, Lanh dao phong, ban, Can by CNTT, Doanh
nghiép xur Iy, Doanh nghiép van tai)

Tac nhan phu

Cac UC lién quan

Diéu kién bat dau

UC nay bt dau khi tac nhan dang nhip vao hé thong.

Diéu kién két thic

UC két thuc khi tic nhan ding xuat ra khoi hé thong.

Kich béan chinh

1. Tac nhan Ngudi sir dung click vao Béo cao Mat tin hiéu GPS/GSM theo don
vi thu gom. )

2. H¢ thong hién thi form thér}g tin Bao cao Mat tin hiéu GPS.

3. Tac nhan nhép thong tin thong ké bao cdo nhu khoang thoi gian,.. va click Bao
céo.

4. Hé thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thij két
qua.

Kich ban phu

Neu trong dong sy kién chinh céc tac nhan nhap khong ding dinh dang hodc de
trong cac truong bét budc thi hé théng sé thong bao 16i, tac nhan c6 thé quay vé
dau dong su kién hodc hay bo, luc nay UC két thac.

biém mé rong

28) Report on incorrect routes by waste collectors/custom intervals

UC name

Report on incorrect routes by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report incorrect
routes by waste collectors.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report incorrect routes by waste collectors.

2. The system displays the Report incorrect routes by waste collector’s form.
3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chirc ning Bao cdo Sai 1§ trinh theo don vi thu gom / khodng thoi gian tuy chon

Tén UC

Béo céo Sai 19 trinh theo don vi thu gom / khodng thdi gian iy chon

Mo ta

UC nay duoc str dung boi tac nhan Nguoi su dung, UC md ta Cho phép Nguoi st
dung c6 thé Béo cdo Sai 16 trinh theo don vi thu gom.

Tac nhan chinh

Nguoi st dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghiép xu ly, Doanh nghiép véan tai)

Tac nhan phu

Cac UC lién quan
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Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap vio h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Tac nhan Nguoi sir dung click vao Bao céo Sai 1 trinh theo don vi thu gom.
2. H¢ thong hién thi form Bao cdo Sai 1 trinh theo don vi thu gom.

3. Tac nhan nhap thong tin thong ké bao cao nhu khoang thoi gian,.. va click Bao
céo.

4. Hé thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qué

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 16i, thc nhan co thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Piém mé rong

29) Report on late collection by waste collectors/custom intervals

UC name

Report on late collection by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report late
collection by waste collectors.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report late collection by waste collectors.
2. The system displays the Report late collection by waste collector’s form.
3. The actor enters statistical data (time, etc.) and clicks Report.
4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chirc ning Bao cdo Mudn gio thu gom theo don vi thu gom / khodng thoi gian tiy chon

Tén UC

Béo cdo Mudn gio thu gom theo don vi thu gom / khoang thoi gian tiy chon

Mb ta

UC nay duoc str dung boi tac nhan Ngudi s dung, UC md ta Cho phép Nguoi st
dung c6 thé Bao cdo Mudn gio thu gom theo don vi thu gom.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghiép xur ly, Doanh nghiép van tai)

Téac nhan phu

Céac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

Kich béan chinh

1. Tac nhan Nguoi sir dung click vao Bao cao Mudn gio thu gom theo don vi thu
gom.

2. Hé thdng hién thi form Béo cdo Mudn gid thu gom theo don vi thu gom.

3. Téc nhan nhap thong tin thong ké bao cao nhu khoang thoi gian,.. va click Bao
céo.

4. H¢ thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qua.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hoac de
trong cac trudng bit budc thi hé thong s& thong bao 18i, tac nhan c6 thé quay vé
dau dong su kién hodc hay bo, luc nay UC két thuc.

Piém mé rong
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30) Report on overload by waste collectors/custom intervals

UC name

Report on overload by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report overload by
waste collectors.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report overload by waste collectors.

2. The system displays the Report overload by waste collector’s form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chirc ning Bao c4ao Qua tai trong theo don vi thu gom / khodng thoi gian tuy chon

Tén UC

Béo cdo Qua tai trong theo don vi thu gom / khodng thoi gian tuy chon

Mo ta

UC nay duogc str dung boi tac nhan Ngudi s dung, UC md ta Cho phép Nguoi st
dung c6 thé Bao cao Qua tai trong theo don vi thu gom.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can b CNTT, Doanh
nghié¢p xu ly, Doanh nghiép vén tai)

Téac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC niy bt dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan diang xudt ra khoi hé thong.

1. Tac nhan Nguoi stir dung click vao Bao cao Qua tai trong theo don vi thu gom.
2. H¢ thong hién thi form Bao cao Qua tai trong theo don vi thu gom.
3. Tac nhan nhap thong tin thong ké bao cao nhu khoang thoi gian,.. va click Bao

Kich béan chinh cho
4. Hé thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qua.
Néu trong dong su'kién chinh cac tac nhén nhap khéng ding dinh dang hoac d§
Kich ban phu trong cac truong bat budc thi hé thong s€ thong bao 161, tdc nhan co thé quay vé

dau dong su kién hoic hity bo, lic nay UC két thic.

Di€ém mé rong

31) Report tares underweight/gross underweight by waste collectors/custom intervals

UC name

Report tares underweight/gross underweight by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report tare
underweight/gross underweight by waste collectors/custom intervals.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report tare underweight/gross underweight by waste
collectors/custom intervals.

86




2. The system displays the Report tare underweight/gross underweight by waste
collector’s form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chirc ning Bao cao Th

iéu cAn bi / can tong theo don vi thu gom/khoang thoi gian tiy chon

Tén UC

Bio c4o Thiéu can bi / can tong theo don vi thu gom/khoang thoi gian tiy chon

Mo ta

UC nay duoc str dung boi tac nhan Nguoi s dung, UC md ta Cho phép Nguoi st
dung c6 thé Bao cdo Thiéu cén bi / cin tong theo don vi thu gom.

Tac nhan chinh

Ngudi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghiép x1r Iy, Doanh nghiép van tai)

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bt dau khi tac nhan dang nhip vao hé thong.

Piéu kién két thic

UC két thuc khi tac nhan ding xuat ra khoi hé thong.

Kich ban chinh

1. Tac nhan Nguoi sir dung click vao Bao cdo Thiéu can bi / can tong theo don vi
thu gom.

2. Hé thdng hién thi form Béo c4o Thiéu c4n bi / can tong theo don vi thu gom.
3. Tac nhan nhap thong tin thong ké bao céo nhu khoang thoi gian,.. va click Bao
cao.

4. H¢ thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qua.

Kich ban phu

Neu trong dong sy kién chinh céc tac nhan nhap khong ding dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé
dau dong sy kién hodc huy bo, luc nay UC két thuc.

Di€ém mé rong

- For mobile applications:

Déi vdi ieng dung trén di dpng:

1. Hue-S Integration

UC name

Hue-S Integration

Description

This UC is used by the System actors, UC description: Allows the System to
configure Hue-S integration

Main actors

System

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on the Hue-S integration configuration

2. The system displays the Hue-S integration configuration form

3. The actor integrates with Hue-S.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Integration with Hue-S allows:
- Integration SSO with Hue-S
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- API interacts with Hue-S application to retrieve account information, return to
Hue-S main screen

- Check library compatibility with Hue-S

- Integration of JavaScript source code

Chirc nang Tich hop Hue-S

Tén UC Tich hop Hue-S
Aoz UC nay dugc str dung béi tic nhan Hé théng, UC mo ta cho phép Hé thong co thé
Mo ta A pat
cau hinh tich hop Hue-S
Tac nhan chinh Hé thong
Tac nhan phu
Cac UC lién quan
Diéu kién bat dau UC nay bt dau khi tac nhan dang nhip vao hé thong.
Diéu kién két thiic UC két thuc khi tic nhan ding xuat ra khoi hé thong.
1. Tac nhan Nguoi st dung click vao tpé ,céu hinh tich hop Hue-S
. - , 2. H¢ thong hién thi Form thong tin thé cau hinh tich hop Hue-S
Kich bin chinh 3 Tho nhn thye hién hinh tichgh()p Hue-S. ®
4. Hé thong cip nhat thong tin nhap vao, hién thi va luu thong tin.
Néu trong dong su kién chinh cic tac nhan nhap khong dung dinh dang hoic dé
Kich ban phu tréng cac truong bat budc thi hé thong s& thong bao 15i, tac nhan c¢6 thé quay vé

dau dong su kién hodc hiy bo, luc nay UC két thac.

biem mé rong

Tich hop Hue-S cho phép thao tac:

- Tich hop xac thyc tap trung Hue-S SSO

- API tuong tac v6i tng dung Hue-S ldy thong tin tai khoan, quay vé man hinh
chinh Hue-S

- Thyc hién kiém tra tuong thich thu vién v6i Hue-S

- Tich hop phan source code javascript

2. Manage lists of shared data

UC name

Manage lists of shared data

Description

This UC is used by a System actor that can Manage lists of shared data as follows

Main actors

Solid Waste Management System

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays lists of shared data.

2. The actor views the summary of routes/trips on map.

3. The actor views statistical charts that summarize information.

4. The actor views summarized information on summary tables

5. The actor views aggregated updates, news

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

- Display the summary of routes/trips on the map

- Display statistical charts that summarize information
- Display summarized information on summary tables
- Display aggregated updates, news

Chirc ndng Quan ly danh muc chung

Tén UC

| Quan ly danh myc chung
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Mo ta

UC nay duoc sir dung boi tac nhan Hé thong c6 thé Quan Iy danh muc dung chung
nhu sau

Tac nhan chinh

Hg¢ thong CTR

Téc nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap véio h¢ thong.

Piéu kién két thuc

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

1. Hé thong hién thi danh muyc ding chung.
2. Tac nhén thyc hién xem tong hop cdc thong tin ban d6 tuyén/hanh trinh.
3. Tac nhan thyc hién xem tong hgp cac thong tin cac biéu d6 so lugng thong ké.

Kich bin chinh 4. Téc nhan thyc hién xem tong hop cac thong tin cac bang tong hop

5. Tac nhan thyc hién xem tong hop cac thong tin tin tirc

6. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Néu trong dong su kién chinh cic tac nhan nhap khong dung dinh dang hoic dé
Kich ban phu tréng cac truong bat budc thi hé thong s& thong bao 15i, tac nhan c¢6 thé quay vé

dau dong sy kién hodc huy bo, luc nay UC két thuc.

biem mé rong

- Hién thj tong hop céc thong tin ban d tuyén/hanh trinh
- Hién thi tong hop céc thong tin cac biéu d6 so luong thong ké
- Hién thi tong hop cac thong tin cac bang tong hop

- Hién thi tong hop cac thong tin tin tirc

3) Module to manage and display data on map layers

UC name

Module to manage and display data on map layers

Description

This UC is used by a System Actor that can manage and display data on map
layers.

Main actors

Digital mapping systems

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the system entities associated with locations on the map.
2. The actor view details of system entities associated with locations on the map.
3. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API fetches data from the digital map system to display the map on the solid
waste management system mobile app

- Display waste collectors on the map

- Display collection sites on the map

- Display waste collection routes on the map

- Display waste collection vehicles on the map
- Display transfer stations on the map

- Display the waste processors on the map

- Display disposal sites on the map

- Search on the map

Chirc ning Phéin hé qu

an Iy & hién thi dir li¢u trén cac 16p ban d6

Tén UC

Phan hé quan 1y & hién thi dit liu trén cac 16p ban do

Mb ta

UC nay dugc st dung boi tac nhan Hé thong c6 thé quan 1y & hién thi di lidu trén

céc 16p ban do.
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Tac nhan chinh

H¢ thong ban dd sd

Téc nhan phu

H¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhp véo h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan dﬁng xuat ra khoi h¢ théng

Kich ban chinh

1. Hé thdng hién thi cac dbi tuong trong hé thong gan lién véi vi tri trén ban do.
2. Tac nhén thyc hién xem chi tiét cac ddi twong trong hé thong gan lién véi vi tri
trén ban dd.

3. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 18i, thc nhan co thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

biem mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:
- API lay dir liéu tir hé thong ban d6 s hién thi ban do 1én ing dung di dong ctia
hé théng CTR

- Hién thi cac don vi thu gom trén ban dd

- Hién thi cac diém tap két trén ban dd

- Hién thi cac tuyén thu gom trén ban d6

- Hién thi phuong tién thu gom trén ban d6

- Hién thi tram trung chuyén trén ban do

- Hién thi don vi xi Iy trén ban d6

- Hién thi bai xr Iy trén ban db

- Tim kiém trén ban do

4) Alarm module

UC name

Alarm module

Description

This UC is used by the User, UC description: Allows the Alarm Module to send
waste alerts

Main actors

Users (IT Officers, Reception and Result Delivery Officers, Procedure
Supervisors, Waste Processors, Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on waste alerts

2. The system displays the Waste alerts pop-up

3. The actor reads the Waste alert.

4. The system updates the Waste alert acknowledgement and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
Receive warning information: (Loss of GPS/GSM signal, Wrong routes, Late
collection, Overload, Tare underweight/Gross underweight...)

Chirc nang Phan hé canh bao

Tén UC

Phin hé cidnh bao

Mo ta

UC nay duoc sir dung boi tac nhan Nguoi sir dung, UC mo6 ta Cho phép Phén hé
canh bao co thé giri cac canh bao ve rac thai

Tac nhan chinh

Ngudi sir dung (Can bo CNTT, Can bd Tiép nhan va Tra két qua, Can bd kiém
soat thu tuc, Doanh nghiép xtr ly, Doanh nghiép vén tai)

Téc nhian phu

Cac UC lién quan
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Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap vio h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Tac nhan Ngudi st dung click vao canh bao vé rac thai

2. Hé thong hién thi Form théng tin canh béo vé rac thai

3. Téac nhan thyuc hién doc canh bao vé rac thai.

4. Hé thong cip nhat trang thai xtr Iy canh béo va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Piém mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:
Nhén thong tin canh bao: (Mat tin hiéu GPS/GSM, Sai 1§ trinh, Mudn gi¢ thu
gom, Qua tai trong, Thiéu can bi / can tong,...)

5) Statistical report summarizing the total/average number of daily collection volume

UC name

Statistical report summarizing the total/average number of daily collection
volume

Description

This UC is used by a System Actor that can Report the total/average number of
daily collection volume.

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a Statistical report summarizing the total/ average number
of daily collection trips.

2. The actor views the Statistical report summarizing the total/average number of
daily collection volume by waste types.

3. The actor views the Statistical report summarizing the total/average number of
collection volume by the custom date range.

4. The actor views data in the form of a chart, table

5. The actor views data in the form of chart

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data of the Statistical
report summarizing the total/average daily collection volume and display on the
solid waste management system mobile app

- Statistical report summarizing the total/average number of daily collection
volume by waste types

- Statistical report summarizing the total/average daily collection volume by
custom date range

- Displayed as chart, table

- Displayed as chart

Chite niing Bio cio thong ké tong hop tong sé / trung binh ngay khéi lwgng thu gom

Tén UC

Béo céo thong ké tong hop tong s0 / trung binh ngay khoi lugng thu gom

Mo ta

UC nay dugc sir dung boi tac nhan Hé thong co6 thé bao céo thong ké tong hop
tong s0 / trung binh ngay khdi lugng thu gom.

Tac nhin chinh

H¢ thong béo céo so

Téc nhian phu

Hé¢ thong CTR

Cac UC lién quan

Diéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.
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Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Hé thong hién thi Bao céo thong ké tong hop tong sb / trung binh ngay chuyén
thu gom.

2. T4c nhan thyc hién xem Bao céo théng ké tong hop téng s6 / trung binh ngay
khdi luong thu gom theo loai chét thai.

3. Tac nhéan thyc hién xem Bao céo thdng ké tong hop tong s / trung binh ngay
khdi luong thu gom theo khoang thoi gian tiry chon.

4. Tac nhan thyuc hién xem bdo céo dudi dang bang biéu

5. Tac nhan thyc hién xem bao cao dudi dang biéu do

6. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong chc truong bt budc thi hé thong s& thong bao 18i, tac nhan co thé quay vé
dau dong su kién hoic hity bo, liic nay UC két thuc.

Piém mé rong

Céc tac nhan co thé thuc hién cac chirc nang:

- API két ni hé théng Bao cdo s6 cua thanh phd 1iy thong tin Bao céo théng ké
téng hop téng s6 / trung binh ngay khdi luong thu gom hién thi 1én tng dung di
dong cta hé théng CTR

- Béo c4o théng ké téng hop tong sé / trung binh ngay khdi luvong thu gom theo
loai chét thai

- Béo c4o thong ké tong hop tong s6 / trung binh ngay khdi luong thu gom theo
khoang thoi gian tuy chon

- Hién thi dudi dang bang biéu

- Hién thi dudi dang biéu 46

6) Statistical report summarizing the total/average number of daily collection trips

UC name

Statistical report summarizing the total/average number of daily collection trips

Description

This UC is used by a System Agent that can Report the statistical summary on
total/average number of daily collection trips.

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a Statistical report summarizing the total/ average number
of daily collection trips.

2. The actor views the Statistical report summarizing the total/average number of
daily collection trips by waste types.

3. The actor views the Statistical report summarizing the total/average number of
collection trips by the custom date range.

4. The actor views data in the form of a chart, table

5. The actor views data in the form of chart

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data of the Statistical
report summarizing the total/average daily collection volume and display on the
solid waste management system mobile app

- Statistical report summarizing the total/average number of daily collection trips
by waste types

- Statistical report summarizing the total/average daily collection volume by
custom date range

92




- Displayed as chart, table
- Displayed as chart

Chite niing Bio cdo thong ké tong hop tong s / trung binh ngay chuyén thu gom

Tén UC

Béo céo thong ké tong hop tong sd / trung binh ngay chuyén thu gom

Mo ta

UC nay dugc st dung boi tac nhan Hé thong co6 thé bao cao thong ké tong hop
tong s0 / trung binh ngay chuyén thu gom.

Tac nhan chinh

H¢ thong bao cdo sb

Téc nhan phu

Hg¢ thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap vio h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich béan chinh

1. Hé thong hién thi Bao céo thong ké tong hop tong sb / trung binh ngay chuyén
thu gom.

2. Téc nhan thuc hién xem Bao céo thong ké tong hop téng s6 / trung binh ngay
chuyén thu gom theo loai chét thai.

3. Tac nhéan thyc hién xem Bao céo thdng ké tong hop tong s / trung binh ngay
chuyén thu gom theo khoang thoi gian tiy chon.

4. Tac nhan thuc hi¢n xem béo cdo dudi dang bang biéu

5. Tac nhan thyc hién xem bao cao dudi dang biéu dd

6. Hé thong truy van/cip nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh céc tac nhan nhap khong ding dinh dang hodc de
trong cac trudng bét budc thi hé théng s& thong bao 16i, tac nhan c6 thé quay vé
dau dong su kién hodc huy bo, luc nay UC két thac.

Pi€ém mé rong

Céc tac nhan co thé thuc hién cac chire nang:

- API két ndi hé théng Béo cdo sé cua thanh phd 14y thong tin Bio céo thong ké
tong hop tong sé / trung binh ngay chuyén thu gom hién thi 1én img dung di dong
ctia hé thong CTR

- Bao céo thong ké téng hop tong sd / trung binh ngay chuyén thu gom theo loai
chét thai

- Bao céo théng ké tong hop tong s6 / trung binh ngay chuyén thu gom theo
khoang thoi gian tuy chon

- Hién thi dudi dang bang biéu

- Hién thi dudi dang biéu dd

7) Detailed statistical report on the number of collection trips

UC name

Detailed statistical report on the number of collection trips

Description

This UC is used by a System Agent that can Report detailed statistics on collection
trips:

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a detailed Statistical report on the number of collection
trips.

2. The actor views the Detailed statistical report on the number of collection trips
by waste types

3. The actor views the Detailed statistical report on the number of collection trips
by the custom date range

4. The actor views the Detailed statistical report on the number of collection trips
by optional collection routes

5. The actor views the Detailed statistical report on the number of collection trips
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by custom waste collectors

6. The actor views the Detailed statistical report on the number of collection trips
by custom waste collection vehicles

7. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data of the Detailed
statistical report on the number of collection trips and display on the solid waste
management system mobile app

- Detailed statistical report on the number of collection trips by waste types

- Detailed statistical report on the number of collection trips by custom date range
- Detailed statistical report on the number of collection trips by custom collection
routes

- Detailed statistical report on the number of collection trips by custom waste
collectors

- Detailed statistical report on the number of collection trips by custom waste
collection vehicles

Chirc niing Bio cio thong ké chi tiét s6 chuyén thu gom

Tén UC

Bio c4o thong ké chi tiét s6 chuyén thu gom

Mb ta

UC nay duoc sir dung boi tac nhan Hé thdng c6 thé Bao cao thong ké chi tiét s6
chuyén thu gom.

Tac nhan chinh

Hé thong béo cdo s6

Tac nhan phu

Hé théng CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bt dau khi tac nhan dang nhip vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan dang xuat ra khoi hé thong.

Kich ban chinh

1. Hé thdng hién thi Bio cao thong ké chi tiét s chuyén thu gom.

2. Téc nhan thyc hién xem Béo c4o théng ké chi tiét s6 chuyén thu gom theo loai
chét thai

3. Tac nhan thyc hién xem Béo céo thng ké chi tiét sb chuyén thu gom theo
khoang thoi gian tiy chon

4. Téc nhan thyc hién xem Béo c4o thong ké chi tiét s6 chuyén thu gom theo tuyén
thu gom tuy chon

5. Tac nhan thyc hién xem Béo céo thdng ké chi tiét s6 chuyén thu gom theo don
vi thu gom tuy chon

6. Tac nhan thyuc hién xem Béo céo thong ké chi tiét sé chuyén thu gom theo
phuong tién thu gom tiy chon

7. Hé thong truy van/cép nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

fo:u trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc dé
trong cac truong bat bude thi hé thong s€ thong bao 101, tac nhén c6 thé quay ve
dau dong su kién hodc huy bo, luc nay UC két thuc.

biem mé rong

Céc tac nhan co thé thuc hién cac chic nang:

- API két ni hé théng Béo cdo sé cua thanh phd 14y thong tin Bio céo thong ké
chi tiét s6 chuyén thu gom hién thi 1én tmg dung di dong ctia hé théng CTR

- Bao cdo théng ké chi tiét s6 chuyén thu gom theo loai chét thai

- B4o c4o thong ké chi tiét s6 chuyén thu gom theo khoang thoi gian tiry chon

- Béo cdo thdng ké chi tiét s6 chuyén thu gom theo tuyén thu gom tiy chon

- B4o céo thong ké chi tiét s chuyén thu gom theo don vi thu gom tity chon

- Béo cdo thong ké chi tiét s6 chuyén thu gom theo phuong tién thu gom tity chon
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8) Summary report of waste collection vehicles routes

UC name

Summary report of waste collection vehicles routes

Description

This UC is used by a System Agent that can produce a Summary report of waste
collection vehicles routes

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays a Summary report of waste collection vehicles routes.

2. The actor views the Summary report of waste collection vehicles routes by
waste types

3. The actor views the Summary report of waste collection vehicle routes by
custom date range

4. The actor shall view together with the route map

5. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data on the Summary
report of waste collection vehicle routes and display on the solid waste
management system mobile app

- Summary report of waste collection vehicle routes by waste types

- Summary report of waste collection vehicles routes by custom date range

- Include map of the routes

Chirc ning Bao c4ao hanh trinh rat gon phwong tién thu gom

Tén UC

Béo céo hanh trinh rit gon phuong tién thu gom

Mo ta

UC nay duoc st dung bai tac nhan Hé thong c¢6 thé Bao cdo hanh trinh rat gon
phuong tién thu gom

Tac nhan chinh

Hé thdng bio cdo sd

Téac nhan phu

Hé thong CTR

Cac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan dang xuat ra khoi hé thong.

Kich ban chinh

1. Hé thong hién thi Bio cao hanh trinh rat gon phuong tién thu gom.

2. Tac nhén thyc hién xem Bao c4o hanh trinh rat gon phuong tién thu gom theo
loai cht thai

3. Tac nhan thyc hién xem Bao cdo hanh trinh rat gon phuong tién thu gom theo
khoang thoi gian tiy chon

4. T4c nhan thuc hién xem Kém ban dd di chuyén

5. Hé thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Néu trong dong su’kién chinh cac t;ic nhan nhap khér}g ding dinh dang hodac def:
trong cac truong bat bude thi hé thong s€ thong bao 101, tac nhén c6 the quay ve
dau dong sy kién hodc huy bo, lic nay UC ket thic.

Piém mé rong

Céc tac nhan c6 thé thuc hién cac chic nang:

- API két n6i hé thdng Bao cdo s6 cua thanh phd 1y thong tin Bao cdo hanh trinh
rit gon phuong tién thu gom hién thi 1én ing dung di dong ctia hé thong CTR

- B4o c4o hanh trinh riit gon phuong tién thu gom theo loai chat thai

- Béo c4o hanh trinh rat gon phuong tién thu gom theo khoang thoi gian tuy chon
- Kém ban db di chuyén
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9) Detailed statistical report on collection volume

UC name

Detailed statistical report on collection volume

Description

This UC is used by a System Agent that can Report detailed statistics on collection
volume.

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the Detailed statistical report on collection volume.

2. The actor views the Detailed statistical report on collection volume by waste
types

3. The actor views the Detailed statistical report on collection volume by custom
date range

4. The actor views the Detailed statistical report on collection volume by custom
collection routes

5. The actor views the Detailed statistical report on collection volume by custom
waste collectors

4. The actor views the Detailed statistical report on collection volume by custom
waste collection vehicles

7. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data of the Detailed
statistical report on the number of collection volume and display on the solid
waste management system mobile app

- Detailed statistical report on collection volume by waste types

- Detailed statistical report on collection volume by custom date range

- Detailed statistical report on collection volume by custom collection routes

- Detailed statistical report on collection volume by custom waste collectors

- Detailed statistical report on collection volume by custom waste collection
vehicles

Chiic niing Bio cdo théng ké chi tiét khdi lwgng thu gom

Tén UC

Béo céo thong ké chi tiét khdi lugng thu gom

Mo ta

UC nay duoc st dung boi tac nhan Hé thong c6 thé Bao cdo thong ké chi tiét khbi

Tac nhan chinh

lugng thu gom.
H¢ thong bao céo so

Téac nhan phu

Hé thong CTR

Céac UC lién quan

Piéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan dang xuét ra khoi hé thong.

Kich ban chinh

1. Hé thong hién thi Béo céo thong ké chi tiét khoi lugng thu gom.

2. Tac nhan thuc hién xem Béo céo thong ké chi tiét khéi luong thu gom theo loai
chét thai

3. Tac nhan thuc hién xem Béo cdo thong ké chi tiét khdi lwong thu gom theo
khoang thoi gian tuy chon

4. Tac nhan thuc hién xem Béo céo thong ké chi tiét khéi lwong thu gom theo
tuyén thu gom tity chon

5. Tac nhan thuc hién xem Béo cdo théng ké chi tiét khdi lugng thu gom theo don
vi thu gom tuy chon
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6. Tac nhan thuc hién xem Béo cdo thong ké chi tiét khoi lwong thu gom theo
phuong tién thu gom tuy chon )
7. H¢ thong truy van/cép nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Néu trong dong su'kién chinh cac tac nhén nhap khét}g dtng dinh dang hoac dé
trong cac truong bat bude thi hé thong s€ thong bao 101, tac nhan co thé quay veé
dau dong su kié€n hodc hiy bo, luc nay UC két thuc.

Piém mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:

- API két ndi hé théng Béo cao s6 cua thanh phd lay thong tin Bio céo thong ké
chi tiét khdi lugng thu gom hién thi 1én tmg dung di dong ctia hé thdng CTR

- Bao cao thong ké chi tiét khdi lwong thu gom theo loai chat thai

- Bao cao thong ké chi tiét khdi lwong thu gom theo khoang thoi gian tity chon

- Béo céo thong ké chi tiét khdi lugng thu gom theo tuyén thu gom tity chon

- B4o céo thong ké chi tiét khdi lugng thu gom theo don vi thu gom tity chon

- Béo cdo thong ké chi tiét khbi lwgng thu gom theo phurong tién thu gom tity chon

10) Detailed statistical report by weighing tickets

UC name

Detailed statistical report by weighing tickets

Description

This UC is used by a System Agent that can Report detailed statistics by weighing
ticket.

Main actors

Digital reporting system

Secondary actors

Solid Waste Management System

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The system displays the Detailed statistical report by weighing tickets.

2. The actor views the Detailed statistical report by weighing ticket by waste types
3. The actor views the Detailed statistical report by weighing tickets by custom
date range

4. The actor views the Detailed statistical report by weighing tickets by weighing
state

5. The actor views the Detailed statistical report by weighing ticket of the garbage
truck

6. The system queries/updates entered information, displays and saves
information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:

- API connects to the city's Digital reporting system to fetch data of the Detailed
statistical report by weighing tickets and display on the solid waste management
system mobile app

- Detailed statistical report by weighing tickets for each type of waste

- Detailed statistical report by weighing tickets by custom date range

- Detailed statistical report by weighing ticket by weighing state

- Detailed statistical report by weighing tickets of the garbage truck

Chire niing Bio cdo thong ké chi tiét theo phiéu can

Tén UC

Béo céo thong ké chi tiét theo phiéu cn

Mo ta

UC nay duoc st dung boi tac nhan Hé thong c6 thé Bao cao théng ké chi tiét theo
phi€u can.

Tac nhin chinh

H¢ thong bao cdo so

Tac nhan phu

Heé thong CTR

Cac UC lién quan
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Dieu kién bat dau

UC nay bat dau khi tic nhan ding nhap vio h¢ thong.

Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Hé thong hién thi Bao céo thong ké chi tiét theo phiéu can.

2. Tac nhan thyc hién xem Bao céo thong ké chi tiét theo phiéu can timg loai chét
thai

3. Tac nhan thyc hién xem Bao cao thong ké chi tiét theo phiéu can trong khoang
thoi gian tiy chon

4. Tac nhan thyc hién xem Bao cdo thong ké chi tiét theo phiéu c4n cia trang thai
can

5. Tac nhan thuc hién xem Béo cdo thdng ké chi tiét theo phiéu can ciia xe cho
rac

6. H¢ thong truy van/cap nhat thong tin nhap vao, hién thi va luu thong tin.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
trong cac truong bét budc thi hé thong s& thong bao 18i, tac nhan c6 thé quay vé
dau dong su kién hoic hity bo, lic nay UC két thuc.

biem mé rong

Céc tac nhan c6 thé thuc hién cac chire nang:

- API két ni hé théng Béo cdo sé cua thanh phd Iy thong tin Bio céo thong ké
chi tiét theo phiéu can hién thi 1én ing dung di dong ctia hé théng CTR

- Bio cao thong ké chi tiét theo phiu can ting loai chit thai

- Bao cao thong ké chi tiét theo phiéu can trong khoang thoi gian tiy chon

- Bao cao thong ké chi tiét theo phiéu can cua trang thai cn

- Bo c4o thong ké chi tiét theo phiéu cin cua xe chd rac

11) Report on GPS/GSM signal loss by waste collectors/custom intervals

UC name

Report on GPS/GSM signal loss by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows the User to report GPS/GSM
signal loss by waste collectors.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on the Report on GPS/GSM signal loss by waste collectors.
2. The system displays the Report GPS signal loss by waste collectors form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- By collectors
- By custom date range

Chire niing Bdo cio Mit tin hi¢u GPS/GSM theo don vi thu gom / khoing thoi gian tity chon

Tén UC

Béo cdo Mat tin hiéu GPS/GSM theo don vi thu gom / khoang thdi gian tity chon

Mo ta

UC nay duogc str dung boi tac nhan Ngudi s dung, UC md ta Cho phép Nguoi st
dung co thé Bao cao Mat tin hi¢u GPS/GSM theo don vi thu gom.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghi¢p xu ly, Doanh nghiép vén tai)

Téc nhian phu

Cac UC lién quan

Diéu kién bit diu

UC niy bét dau khi tac nhan ding nhép vao hé thong.
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Piéu kién két thiic

UC két thiic khi tac nhan diang xuét ra khoi hé thong.

Kich ban chinh

1. Tac nhan Nguoi st dung click vao Mat tin hiéu GPS/GSM theo don vi thu gom.
2. H¢ thong hién thi form théng Mat tin hi¢u GPS/GSM theo don vi thu gom.

3. Tac nhan nhap thong tin thong ké bao cao nhu khoang thoi gian,..va click Bao
cao.

4. Hé thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qué

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hodc de
trong céc truong bat budc thi hé thong s& thong bao 16i, thc nhan co thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Piém mé rong

Céc tac nhén c6 thé thyc hién cac chirc ning:
- Theo don vi
- Theo khoang thoi gian tiy chon

12) Report on incorrect routes by waste collectors/custom intervals

UC name

Report on incorrect routes by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report incorrect
routes by waste collectors/custom intervals.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report incorrect routes by waste collectors.

2. The system displays the Report incorrect routes by waste collector’s form.
3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- By collectors
- By custom date range

Chirc ning Bao cao Sai

19 trinh theo don vi thu gom / khodng thoi gian tuy chon

Tén UC

Béo céo Sai 1§ trinh theo don vi thu gom / khodng thoi gian tiy chon

Mo ta

UC nay duoc str dung boi tac nhan Ngudi s dung, UC md ta Cho phép Nguoi st
dung cé thé Bao cdo Sai 10 trinh theo don vi thu gom / khoang thoi gian tuy chon.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghiép xu ly, Doanh nghiép vén tai)

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bit dau khi tac nhin dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhin dang xudt ra khoi hé thong.

Kich béan chinh

1. Tac nhan Nguoi str dung click vao Béo céo Sai 16 trinh theo don vi thu gom.
2. H¢ thong hién thi form thong Béo cdo Sai 10 trinh theo don vi thu gom.

3. Tac nhan nhép thong tin thong ké bdo cdo nhu khoang thoi gian,.. va click Bao
céo.

4. H¢ thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qua.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong ding dinh dang hodc de
tréng cac truong bt bugc thi hé thong sé thong béo 15i, tic nhan c¢6 thé quay vé
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dau dong su kién hoic hity bo, lic nay UC két thic.

biém mé rong

Céc tac nhan co thé thuc hién cac chire nang:
- Theo don vi
- Theo khoang thoi gian tuy chon

13) Report on overload by waste collectors/custom intervals

UC name

Report on overload by waste collectors/custom intervals

Description

This UC is used by the User, UC description: Allows Users to Report overload by
waste collectors/custom intervals.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on Report overload by waste collectors.

2. The system displays the Report overload by waste collector’s form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- By collectors
- By custom date range

Chirc ning Bao cdo Qua tai trong theo don vi thu gom/khoang thoi gian tiy chon

Tén UC

Béo cdo Qua tai trong theo don vi thu gom/khoang thoi gian tuy chon

Mo ta

UC nay dugc stir dung boi tac nhan Nguoi si dung, UC mo ta Cho phép Nguoi st
dung co thé Bao cdo Qua tai trong theo don vi thu gom/khoang thoi gian tuy chon.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can bd CNTT, Doanh
nghiép xur ly, Doanh nghiép van tai)

Téac nhin phu

Céac UC lién quan

Dieu kién bat dau

UC nay bat dau khi tic nhan dang nhap vao hé thong.

Picu kién két thic

UC két thiic khi tac nhan dang xudt ra khoi hé thong.

Kich béan chinh

1. Tac nhan Nguoi sir dung click vao Bao cao Qua tai trong theo don vi thu gom.
2. H¢ thong hién thi form thong Bdo cdo Qua tai trong theo don vi thu gom.

3. Tac nhan nhép thong tin thong ké bao cado nhu khoang thoi gian,.. va click Bao
cdo.

4. Hé thong kiém tra cac thong tin nhap vao, tién hanh truy van va hién thi két
qua.

Kich ban phu

Neu trong dong sy kién chinh cac tac nhan nhap khong dung dinh dang hoac de
trong cac trudng bit budc thi hé thong s& thong bao 18i, tac nhan c6 thé quay vé
dau dong su kién hodc huy bo, luc nay UC két thac.

biem mé rong

Céc tac nhan co thé thuc hién céc chic nang:
- Theo don vi
- Theo khodng thoi gian tuy chon

14) Report on tare underweight/gross underweight by waste collectors/custom intervals

UC name

I Report tares underweight/gross underweight by waste collectors/custom intervals I
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Description

This UC is used by the User, UC description: Allows Users to Report tare
underweight/gross underweight by waste collectors/custom intervals.

Main actors

Users (Head of Agencies, Head of Departments, IT Officers, Waste Processors,
Waste Transporters)

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on the Underweight Report.

2. The system displays the Underweight report form.

3. The actor enters statistical data (time, etc.) and clicks Report.

4. The system checks the entered information, queries and displays results.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following functions:
- Report tares underweight/gross underweight by waste collectors/custom
intervals

Chirc ning Bao cao Th

iéu cAn bi / can tong theo don vi thu gom/khoang thoi gian tiy chon

Tén UC Béo céo Thiéu can bi / cn tong theo don vi thu gom/khoang thoi gian tiy chon
UC nay dugc str dung boi tac nhan Nguoi sir dung, UC mo ta Cho phep Nguoi st
Mo ta dung c6 thé Bao cao Thicu can bi/ can tong theo don vi thu gom/khoang thoi gian

tuy chon.

Tac nhan chinh

Nguoi sir dung (Lanh dao don vi, Lanh dao phong, ban, Can b CNTT, Doanh
nghié¢p xu ly, Doanh nghiép vén tai)

Téac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bit dau khi tac nhan dang nhép vao hé thong.

Piéu kién két thiic

UC két thic khi tac nhan diang xudt ra khoi hé thong.

1. Tac nhan Nguoi sir dung click vao Bao cao Thiéu cén.
2. H¢ thong hién thi form théqg Bao cao Thicu can.
3. Tac nhan nhap thong tin thong ké bao cdo nhu khoang thoi gian,..va click Bao

Kich béan chinh o
4. Hé thong kiém tra céc thong tin nhap vao, tién hanh truy van va hién thi két
qua.
Néu trong dong su'kién chinh cac tac nhén nhap khong ding dinh dang hoac d§
Kich ban phu trong cac truong bat budc thi hé thong s€ thong bao 101, tdc nhan co thé quay vé

dau dong su kién hoidc hity bo, lic nay UC két thic.

biem mé rong

Céc tac nhan co thé thuc hién cac chirc nang:
- Béo cdo Thiéu céan bi / can tong theo don vi thu gom/khoang thoi gian tuy chon

15) Information lookup function

UC name Information lookup

. This UC is used by the Visitor, UC description: Allows information to be looked
Description up
Main actors Visitors

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor leaves the system.

Main scenario

1. The Visitor clicks on Information lookup
2. The system displays information about the pickup point

101




3. The actor views the Pickup Point.
4. The system queries and displays information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Chirc ning Tra ciru thong tin

Tén UC Tra ctru thong tin

Mo UC nay duogc str dung boi tac nhan Khach truy cap, UC mo ta Cho phép tra ctru
thong tin

Tac nhan chinh Khéch truy cap

Tac nhan phu

Cac UC lién quan

Dieu kién bat dau

UC nay bt dau khi tac nhan truy cip vao hé thng.

Diéu kién két thic

UC két thuc khi tac nhan roi khoi hé thong.

1. Tac nhan Khach truy cép click vao Tra ciru thong tin
2. H¢ thong hién thi thong tin Piém thu gom

Kich bin chinh 3. Tac nhéan thuc hién xem Diém thu gom.

4. Hé thong truy van va hién thi thong tin.

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
Kich ban phu trong cac truong bét budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé

dau dong su kién hodc hiy bo, luc nay UC két thac.

biém mé rong

16. Integration with on-the-scene reporting system

UC name

Integration with on-the-scene reporting system

Description

This UC is used by the System Administrator, UC description: allows System
Administrators to configure the integration with On-the-scene reporting system

Main actors

System

Secondary actors

Related UCs

Starting conditions

This UC starts when the actor logs into the system.

Ending conditions

The UC ends when the actor logs out of the system.

Main scenario

1. The User clicks on the configure On-the-scene reporting integration

2. The system displays the form to Configure the integration with the on-the-scene
reporting system

3. The actor performs the integration.

4. The system updates entered information, displays and saves information.

Secondary scenario

If in the main event flow the actors enter incorrect format data or leave the
required fields blank, the system will send an error, the actor can go back to the
beginning of the event flow or cancel it, at which point the UC ends.

Expansion points

Actors can perform the following:

- Integrate with on-the-scene reporting system of Hue-S

- API to fetches on-the-scene report data for further processing (from Hue-S to the
software)

- App to push feedback data on Hue-S - View product list

- Display the list of feedback

Chirc ning Tich hop

hé théng phéan anh hién trueong

Tén UC

Tich hop hé thong phan anh hién truong

Mb ta

UC nay ’duqc s gh_n?g bai tac nhan Quan tyi hé théng, UC mo ta cho phép Quan
tri h¢ thong c6 thé cau hinh Tich hgp h¢ thong phan &nh hién truong
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Téc nhan chinh H¢ thong
Téc nhan phu
Cac UC lién quan

Diéu kién bit diu UC nay bit ddu khi tac nhan dang nhap vao hé thong.

Piéu kién két thiic UC két thuc khi tac nhan ding xudt ra khoi hé thng.
1. Tac nhan Nguoi st dung click vao thé ciu hinh Tich hgp hé thong phan dnh
hién truong
2. H¢ thdng hién thi Form thong tin thé cau hinh Tich hgp hé thong phan anh hién

Kich ban chinh R
: trudng

3. Tac nhan thyc hién tich hop.

4. Hé thong cip nhat thong tin nhap vao, hién thi va luu thong tin.

Neu trong dong sy kién chinh cac tdc nhan nhap khong ding dinh dang hodc de
Kich ban phu trong céc truong bat budc thi hé thong s& thong bao 15i, tac nhan c6 thé quay vé
dau dong sy kién hodc huy bo, lac nay UC két thuc.

Céc tac nhan co thé thuc hién:

- Tich hop hé thdng phan anh hién trudng trén Hue-S

Piém mé rong - API két ndi phan mém giri dit liéu phan anh vé xir Iy (tir Hue-S vé phan mém)

- API két nbi app chuyén dir liéu phan hdi 1én Hue-S- Xem danh sach san pham

- Hién thi danh sach phan 4nh

3.4. Content 4: Hand over and transfer the product to the Department of Agriculture and Environment of the
city to operate and use the system under the authorization of WWF-Vietnam after the contractor fully meets the
following requirements:

3.4. Nji dung 4: Ban giao va chuyén giao san pham cho So Nong nghiép va Mot truong thanh pho van hanh
va sik dung hé thong dwdi sw 11y quyén ciia WWF-Viét Nam sau khi nha thau dap immg ddy di cac yéu cau sau:

- The Contractor meets all requirements for implementation and training.
Nha thau trién khai hoan thanh toan bé cdc yéu cau trién khai, yéu cau vé tap hudn va dao tao

- After implementation, the system fully meets the technical and operational requirements according to these
Terms of Reference.

Hé thong sau khi trién khai ddp img day dii cdc yéu cau vé ky thudt va nghiép vu theo Diéu khoan tham chiéu
nay

- The Contractor conducts all training sessions as required.

Nha thau thuc hién ddy dii cac budi tdp hudn, ddo tao theo yéu cau

- The Contractor hands over all documents as required.

Nha thau ban giao ddy di cdc tai liéu theo yéu cau

- The Contractor completes the packaging of software products and related documents for the purpose of
handing over and transferring the technology to the Department of Agriculture and Environment of Hue city.

~ Nha thau hoan thanh déng géi san phdm phan mém va cdac tai liéu lién quan cho muc dich ban giao va
chuyén giao cong nghé cho S¢ Nong nghiép va Moi truong tinh Thira Thién Hué.

4. Deliverables and deadlines

Sin phim ban giao va thoi han

No. Activities Implementation Deliverable Deadline
TT Hoat dong time San phim Thoi han
Thoi gian trién
khai
Task 1
Nhiém vu 1
1 Software design 8/2025 Design document. 30/102025
Thiét ké phan mém Product software
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Tai ligu thiét ké.
Phan mém san pham

Task 2
Nhiém vu 2
Equipment installation 10/2025 - Installation of wvehicles and sites | 30/11/2025
Ldp dat thiét bj designated by the Department of
Agriculture and Environment.
Ldp dat trén cdc phwong tién, dia diém do
So Nong nghiép va Moi truong chi dinh
Task 3
Nhiém vu 3
Software Testing 11/2025 Organized software testing by an | 30/11/2025
Kiém thir phan mém independent unit appointed by the
Department  of  Agriculture and
Environment in collaboration with WWF.
T6 chirc kiém thir phdn mém boi don vi ddc
Idp do S¢ Néng nghiép va Méi truong phoi
hop WWF chi dinh.
Task 4
Nhiém vu 4
Training on software usage 12/2025 Training materials, user manual. 15/12/2025
Dao tao, tap hudn huong Tai liéu dao tao, huong dén sir dung
dan sir dung phan mém
Task 5
Nhiém vu 5
Hand over the product 12/2025 Software and related documents are | 20/12/2025

Ban giao san pham

handed over and transferred to the
Department  of  Agriculture and
Environment

San pham phan mém va cdc tai liéu lién
quan dwoc ban giao va chuyén giao cong
nghé cho S¢ Nong nghiép va Moi truong
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4. Inspections and Tests
Kiém tra va thir nghiém
4.1. Software testing after development
Kiém thir phan mém sau khi xdy dung
4.2. Conduct training for officers on the operation and usage of the software
Tdp hudn cho cdn by vin hanh, siv dung va khai thac hé thong phan mém
- Plan the training
Lap ké hoach tdp hudn
- Training for system administrators.
Tap hudn cho can bg quan tri hé théng.
- Train operators to update information and run the system.
Tap hudn cho can bg nghiép vu cdp nhdt thong tin, khai thac hé théng.
- Develop training deck and user manuals for system administrators and operators.
Bién soan slide tap hudn, tai liéu huong dan sir dung cho can bo quan tri hé¢ théng, can bo nghiép vu.
- Training materials include soft copies and printouts (if any) in Vietnamese or English with translation for reference.

Tai liéu dao tao bao g&m cd ban mém va ban in (néu co) b&ng tiéng Viét hodc tiéng Anh c6 ban dich tham khdo kem
theo.

5. Warranty
Bédo hanh

Please see Form 5/Nha thau xem huéng dan tai Form 5.

7. Terms of Payment:
Picu khodn thanh toan

Mode of Billing and Payment: The total payments under this Contract shall not exceed the Contract price and will be made
via bank transfer divided into 2 installments. Detailed payment schedule is as follows:

Phuong thirc 1ap héa don va thanh toan: Tong sé tién thanh toan theo Hop dong nay s& khong vuot quéa gia Hop dong
va s& dugc thuc hién thong qua chuyén khoan ngan hang chia thanh 2 dot. Lich thanh toan chi tiét nhu sau:

1%t Advance payment: Unless otherwise indicated in the signed contract, an advance payment shall be made against an
advance payment bank guarantee acceptable to the Client in an amount (or amount) and in a currency (or currencies)
specified in the Contract. Such guarantee (i) is to remain effective until the advance payment has been fully set off, and (ii)
is to be in the form set forth in FORM 11, or in such other form as the Purchaser shall have approved in writing. The advance
payments will be set off by the Purchaser in equal portions against the lump-sum installments specified in the Contract until
said advance payments have been fully set off.

Dot thanh toin tam vng thir nhit: Trir khi c6 quy dinh khac trong hop dong da ky, khoan thanh toan tam (g s&
dugc thuc hién dya trén bao linh tam (mg cta ngén hang dugc Khach hang chap nhan véi s6 tién (hodc cac sb tién)
va bang loai tién té (hodc cac loai tién t&) dugc chi dinh trong Hop dong. Bao lanh d6 (i) s& c6 hiéu lyc cho dén khi
khoan tam tng duoc thanh toan dy du va (ii) phai theo mau dugc néu trong MAU 11 hoic theo miu khac ma Bén
moi thdu da chip thuan bang van ban. Cac khoan thanh toan tam tng s& dugc Bén moi thau thanh toan thanh cac phan
bang nhau so v&i cac khoan tra gop mot 1an dugc quy dinh trong Hop ddng cho dén khi cac khoan thanh toan tam tng
n6i trén da dugc thanh toan day du.
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The amount of advance payment equivalent to thirty (30) percent (%) of the contract amount will be made after the contract
signing and the Purchaser received a satisfactory set of documents as follows:

S6 tién tam g tuong duwong ba muoi (30) phan trim (%) gié trj hop dong s& dugc thuc hién sau khi ky két hop dong
va Bén moi thau nhan dugc dﬁy dt bo hd so nhu sau:

(1) A contract performance guarantee with the amount equivalent to ten (10) percent (%) of the contract amount. The
validity of the contract performance guarantee shall be covered from the contract’s effective date up to the end of the
warranty period.

Béo lanh thyc hién hop ddng véi sb tién twong duong mudi (10) phan tram (%) gia tri hop ddng. Hiéu lyc cia bao
lanh thyc hién hop dong duogc tinh tir ngay hop ddng c6 hiéu luc cho dén hét thoi han bao hanh.

(1) A written request for advance payment.
Van ban yéu cau thanh toan tam Gng.

(iii) A satisfactory Advance Payment Guarantee for the equivalent amount valid until the Goods are delivered to the
destination. o ) )
Mot Bao lanh Tam ting thda dang cho so tién tuong duong c6 hi€u luc cho dén khi Hang hoa dugc giao dén noi nhan.

2nd payment: The remaining value of Contract Price shall be paid via bank transfer within 15 working days from
receipt of the Product in full quantity and completion of the related services if any, upon

Dot thanh toan thir 2: Gia tri con lai cia Gia hop dong sé duoc thanh toan bang chuyen khoan trong vong 15 ngay
lam viéc ké tir khi nhan ban giao san phdm va hoan thanh cac dich vu lién quan néu c6, ké tir ngay

(i) completion of satisfactory inspection and testing by the Purchaser,
Bén moi thau hoan thanh viéc kiém tra va tht nghiém dat yéu clu,
(i1) Supplier’s submission of documents associated with the Product (Original Invoice; Original Manufacturer’s or

Supplier’s warranty certificate; Certificate of Origin certified by the authorized organization in the manufacturer’s
country);

Nha cung cdp ndp cac tai liéu lién quan dén Hang héa (Hoa don gdc; Gidy chimg nhan bao hanh cua Nha san xut
hodc Nha cung cap gdc; Gidy chimg nhan xuét xi dugc chimg nhan béi to chirc ¢6 thim quyén tai qudc gia ciia nha
san xuat);

(iii) Supplier’s submission of Final Payment Request.

Nha cung cdp giri Yéu cau thanh toan cudi cing.

(iv) Final Acceptance Minutes issued by the Purchaser.
Bién ban nghiém thu chinh thitc do Bén mdi thau phat hanh.

Together with this payment, the Advance Payment Guarantee shall be released, 5% of the Performance Guarantee
shall be released and the remaining 5% Performance Guarantee shall be shifted to Maintenance Guarantee validated
until the end of the warranty term.

Cung v6i khoan thanh toan nay, Bao linh Tam tmg s& dugc giai phong, 5% Bao linh Thyc hién Hop dong s& dugc
giai phong va 5% Béo lanh Thuyc hién Hop dong con lai s& dugc chuyén sang Bao lanh Bao hanh co hiéu lyc cho dén
khi két thuc thoi han bao hanh.
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PART 2 - INSTRUCTIONS TO BIDDERS
PHAN 2 — CHi DAN NHA THAU
I MAIN PRINCIPLES:
WWEF reserves the right to accept any bid or reject all bids.
WWF c6 quyén chap nhan bat ky hd so thau nao hodc tir chdi tat ca cac ho so thau.

Technical evaluation will precede financial considerations.
Panh gia k¥ thuat s€ dugc thuc hién trude khi xem xét tai chinh

Any forms of canvassing will lead to automatic cancellation of the bid in question.
Bat ky hinh thirc van dong nao s€ dan dén viéc ty dong hiy ho so thau lién quan

This is an Invitation to bids, WWF may cancel the process without notice and shall accept no liability whatsoever,
arising out of such action.

Day 1a mot 161 moi thau, WWF c¢6 thé hity bo qua trinh nay méa khong can thong bao va s& khong chiu trach nhiém vé
bét ky hau qua nao phat sinh tir hanh dong d6.

WWEF is also under no obligation whatsoever to award the contract to the lowest or any bidder; the decision of the
Evaluation & Approval Panels shall be final.

WWEF ciing khong c6 nghia vu phai trao hop dong cho nha thau thap nhat hodc bat ky nha thau nao; quyét dinh cta
cac Hoi ddng Panh gia va Phé duyét s& 1a quyét dinh cudi cing

IL SCOPE OF BID
PHAM VI DU THAU

A software to manage and monitor garbage collection and transportation routes, and waste volume in Hue city. )
Phan mém ung dung quan ly, giam sat 10 trinh thu gom vén chuyén rac va khoi lugng rac thai trén dia ban thanh pho
Hué.

L. ELIGIBILITY
TU CACH HQP LE

1. Eligible Tenderers .
Tw cach hgp 1€ ciia nha thau

1.1 Tenderers must submit a bid security issued by the bank with a value of 45,000,000 VND (In words: Forty-five
million Viet Nam Dong). The validity of the bid bond is equal to the validity of the bid document plus an additional
30 days.

Nhé thau phéi’xuét trinh bao lanh du th';?lu~ béng bao 1dnh ngan hang hqp lé,‘ gia tri bao 1€1n1‘1 du thau 4}5,000,000 VND
(Bang chir: Bon muoi lam triéu dong chan). Hiéu lyc bao l1anh dy thau bang hi¢u lyc HO so du thau cong thém 30
ngay.

1.2 Tenderers must provide information on their legal form and ownership structure.
Nha thau phai cung cap thong tin ve hinh thirc phap 1y va co cau sé hiru.

1.3 Tenderers shall be excluded from participation in a procurement procedure if
Nha thiu sé& b loai khoi viéc tham gia thi tuc mua sdm néu

a) they are bankrupt or are being wound up, are having their affairs administered by the courts, have entered into an
arrangement with creditors, have suspended business activities, are subject of proceedings concerning those matters,
or are in any analogous situation arising from a similar procedure provided for in national legislation or regulations.
However, tenderers in this situation may be eligible to participate insofar as the Grant Recipient is able to purchase
supplies on particularly advantageous terms from either a supplier which is definitively winding up its business
activities, or the receivers or liquidators of bankruptcy, through an arrangement with creditors, or through a similar
procedure under national law.

Bi pha san hodc dang bi giai thé, dang bi toa an quan ly cong viéc, da ky mdt thda thuan voi cac chu ng, da dinh chi
hoat dong kinh doanh, dang bi kién tung lién quan dén nhiing van dé d6 hoic dang & trong bt ky tinh hudng tuong tu
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ndo phat sinh tir mét thu tyc twong ty dugc cung cap trong ludt phap hodc quy dinh qudc gia. Tuy nhién, cdc nha thau
trong tinh hudng nay co thé du dleu kién tham gia trong chimg muc Bén nhén tai trg co thé mua vat tu voi cac diéu
kién dic biét co loi tir nha cung cap sap két thuc hoat dong kinh doanh ctia minh hodc ngudi nhan hoic ngudi thanh
ly pha san, thong qua mot thoa thuan vai cac cha no, hodc thdng qua mot thi tuc twong tu theo luat phap qudc gia.

b) they or people who have powers of representation, decision-making or control over them have been convicted of
an offence concerning their professional conduct by a final judgment.

Nha thau hodc nhiing ngudi c6 quyen dai dién, ra quyet dinh hoac kiém soat ho da bi két an vé hanh vi pham t9i lién
quan dén dao dirc nghé nghiép ciia ho theo phan quyét cudi cing.

c) they have been guilty of grave professional misconduct; proven by any means which the Grant Recipient can justify.
Nha thau c6 hanh vi sai trai nghiém trong vé mat chuyén mon; dugc chirng minh bang bat ky cach nao ma Bén nhan
tai trg c6 thé chung minh duoc.

d) they have not fulfilled obligations relating to the payment of social security contributions or taxes in accordance
with the legal provisions of the country in which they are established, or with those of the country of the Grant
Recipient or those of the country where the contract is to be performed

Nha thau khong hoan thanh cic nghia vu tai chinh hién hanh lién quan dén thué hodc dong gop xa hoi tai qudc gia
thanh 18p hodc tai quéc gia bén nhan tai trg thanh 1ap hodc tai quéc gia noi hop déng duoc ky két c6 hiéu luc

e) they or people who have powers of representation, decision-making or control over them have been convicted for
fraud, corruption, involvement in a criminal organisation or money laundering by a final judgment:

Nha thiu hodc nhitng ngudi co quyén dai dién, ra quyét dinh hodc kiém soat ho da bi két an vé toi lra ddo, tham
nhiing, lién quan dén t6 chirc toi pham hodc rira tién theo phan quyét cudi ciing cua toa an;

f) they make use of child labour or forced labour and/or practise discrimination, and/or do not respect the right to
freedom of association and the right to organise and engage in collective bargaining pursuant to the core conventions
of the International Labour Organization (ILO).

Nha str dung lao dong tré em hoac lao dong cudng birc va/hoac thuc hanh phan biét ddi xtr va/hodc khong ton trong
q}lyén tu do cling nhu quyén t6 chirc va tham gia thwong lwong tap thé theo cac cong ude ctia T6 chirc Lao dong Qudc
te (ILO).

1.4 Tenderers shall confirm in writing that they are not in any of the situations listed above. Even if such confirmation
is given by a tenderer, the Grant Recipient shall investigate any of the situations listed above if it has reasonable
grounds to doubt the contents of such confirmation.

Nha thdu phai cam két bing vin ban ring ho khong thudc bét ky truong hop nao dugce liét ké ¢ trén. Ngay ca khi cam
két d6 dwoc nha thiu dua ra, Bén nhan tai tro s& diéu tra bat ky tinh huéng nao dugce liét ké & trén néu b co s6 hop 1y
dé nghi ngo ndi dung ciia cam két do.

1.5 Contracts shall not be awarded to tenderers which, during the procurement procedure:
Hop dong s€ khong dugce ky véi nha thau néu trong qua trinh dy thau c6 xay ra:

a) are subject to a conflict of interests.
Co xung dot loi ich.

b) are guilty of misrepresentation in supplying the information required by the Grant Recipient as a condition of
participation in the tender procedure or failing to supply this information.

Cung cap sai sy that dbi voi thong tin ma Bén nhén tai trg yéu cau nhu mot didu kién dé tham gia thi tuc ddu thau
hodc khong cung cap thong tin nay.

2. Qualifications of Bidders:
Ning lyc cia Nha thau:

Bidders must: (i) have adequate financial controls; appropriate legal set-up; (ii) having fulfilled applicable fiscal

obligations regarding payments of applicable taxes; (iii) have not been debarred from carrying out procurement; and
(iv) not have a conflict of interest.
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Cac nha thau phai: (i) c6 dii kha nang kiém soat tai chinh; thiét 1ap phap 1y phii hop; (ii) d4 hoan thanh cac nghia vu
tai chinh hién hanh lién quan dén viéc thanh toan cac khoan thué hién hanh; (iii) khong bi cam thyc hién mua sam; va
(iv) khong c6 xung d6t loi ich.

Understanding the waste collection and transportation system in Hue City, proven by experience in similar contract(s)
is an advantage.

Hiéu biét vé hé thong thu gom va van chuyén rac thai tai Thanh phd Hué, dugc chig minh bang kinh nghiém trong
(cac) hop ddng tuong tu 1a mot loi thé.

Bidder shall commit in writing to meet with eligibility and qualification requirements and provide such evidence of
satisfaction to the Purchaser when the Purchaser reasonably requests.

Nha thau phai cam két bang vian ban déap tmg du diéu kién, yéu cau vé ning luc va cung cap bang chimg thoa dang
cho Bén moi thau khi Bén moi thau ¢é yéu cau hop 1y.

Conflict of interest: A Bidder shall not have a conflict of interest. Any Bidder found to have a conflict of interest shall be
disqualified. A Bidder may be considered to have a conflict of interest for the purpose of this bidding process, if the Bidder:
Xung d6t loi ich: Nha thau khong duge co xung dot loi ich. Bat ky Nha thau nao bi phat hién c6 xung dot loi ich s& bi loai.
Nha thau co thé bi coi 1a ¢6 xung dot loi ich vi muc dich ciia qua trinh dau thau nay, néu Nha thau:

(a)  Has the same legal representative as another Bidder; or participates in the collusion bidding; or
Co cung nguoi dai dién theo phap luat ctia nha thau khac; hodc tham gia thong thau; hodc

(b)  Participates in more than one bid in this bidding process, both as an individual firm and as a JV member.
Participation by a Bidder in more than one Bid will result in the disqualification of all Bids in which
such Bidder is involved. However, this does not limit the inclusion of the same subcontractor/local after
sale services agent in more than one bid; or
Tham gia nhiéu hon mot hd so dy thau trong qua trinh ddu thau nay, véi tu cach 1a mot cong ty riéng 1é
va voi tu cach 1a thanh vién lién danh. Viéc mot Nha thau tham gia vao nhiéu hon mot Ho so du thau
s& dan dén viéc loai tat ca cac HO so du thau ma Nha thau d6 tham gia. Tuy nhién, diéu nay khong han
ché viéc dua cung mot nha thau phu/dai Iy dich vu sau ban hang tai dia phuong vao nhiéu hon mot hd
so du thau; hodc

(c)  Hasaclose business or family relationship with a professional staff of the Purchaser who: (i) are directly
or indirectly involved in the preparation of the bidding documents or specifications of the contract,
and/or the bid evaluation process of such contract; or (ii) would be involved in the implementation or
supervision of such contract.
C6 mdi quan hé kinh doanh hodc gia dinh chit ché v6i doi ngii nhan vién chuyén nghiép cua Bén moi
thau: (i) tham gia tryc tiép hodc gian tiép vao viéc chudn bi hd so méi thiu hodc cac thong ) ky thuat
ctia hop ddng va/hodc quy trinh danh gid hd so dy thiu cua hop dong d6 ; hodc (ii) s& tham gia vao viéc
thuc hién hodc giam sat hop dong do.

Documents Establishing the Eligibility and Qualifications of the Bidder
Tai liéu xac 1ap tw cach hop 1€ va nang luc ciia nha thau
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To establish Bidder’s eligibility and Qualification, in accordance with Section II, Part 2 - Instructions to Bidders, Bidders
shall complete the Declaration of Undertaking and Bid Submission Form, included in Part 3 - Bidding Forms;

Pé xac dinh tu cach hop 1€ va nang lyc cia Nha thau, theo Muc 1L, Phan 2 — Chi dan nha thiu, nha thau phai hoan thanh
Tuyén bd cam két va Mau ndp ho so dy thau tai Phan 3 — Biéu mau d4u thau;

If Bidder does not manufacture or produce the Goods it offers to supply, it shall submit the Manufacturer’s Authorization
to demonstrate that it has been duly authorized by the manufacturer or producer of the Goods to supply these Goods.
Manufacturer’s Authorization is in free format acceptable to WWF-Viet Nam;

Néu Nha thau khong ché tao hoac san xuat Hang hoa ma mlnh dé nghi cung cap thi Nha thau phal nop Gidy ty quyen cua
Nha san xuat dé chimg minh rang ho da duoc nha san xuét hodc nha san xudt Hang héa iy quyén hop phap dé cung cip
Hang hoa nay. Gidy iy quyén cua Nha san xuét & dang ty do duoc WWE-Viét Nam chip nhan;

Other documentation to demonstrate Bidder’s legal establishment.

Céc tai liéu khac ching minh co s& phap 1y cia Nha thau.

V. BID PRICES:
GIA THAU:

The prices quoted by the Bidder in the Bid Submission Form and in the Price Schedules shall conform to the
requirements specified below: . . .
Gia do Nha thau chao trong Mau ndp ho so du thau va trong Bang gia phai tuan thu cac yéu cau quy dinh dudi day:

Summary of the bid prices/Béing téng hop chi phi Dy thiu

Total price ) Total price
Ref/ (Prior taxes)/ Taxes/Thue (after taxes)/ R
TT Items/Hang muc Gid chao trudc (VND) Thanh tién sau | T 0tes/Ghi chi
thué (VND) thué (VND)

1 Cost table for software Details in
development/Chi  phi  phat trién Appendix 1/ Chi
phdn mém tiét bang gia tai

Phu luc 1

2 Detailed cost estimates for software Details in
user training/Bdng di todn chi tiét Appendix 2/ Chi
thuc hién dao tao, tdp hudn nguoi tiét bang gia tai
su dung phdn mém Phuy luc 2

3 List of equipment and materials for Details in
weigh stations and waste Appendix 3/ Chi
transporters/Bdng thiét bi vit tu tiét bang gia tai
cho tram can va don vi van chuyén Phu luc 3

4 Cost table for software testing/Bang Details in
tinh chi phi kiém thir phan mém Appendix 4/ Chi

tiét bang gia tai
Phu luc 4
5 Fee for location services/Phi su .
dung dich vu dinh vi License/Year 80
Convert to Bid
Total bid price/Téng cong gis dw Submittion
X : : Form/ Keét
thau 2
chuyén sang
Pon du thau
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Appendix 1: Cost table for software development

. Value Justifications/

No. Category Explanation (VND) Note

I Use-case scoring

1 - Actor (TAW) score TAW

2 - Use case score (TBF) TBF

3 - UUCP scoring UUCP =TAW + TBF

4 - Technological complexity factor (TCF) score TCF =0.6 + (0.01 * TFW)

5 - Environmental complexity factor (EF) score EF =1.4+(-0.03 * EFW)

6 - AUCP scoring AUCP =UUCP * TCF * EF

I Interpolate working time (P) P = person/hour/AUCP

IIT | Actual effort value (E) E=AUCP*10/6

IV | Average working wage (H) H = person/hour KS 3/8
\% Internal software value (G) G=14*E*P*H

Phu luc 1: Béng tinh chi phi xiy dung phin mém

TT Hang muc Dién giai Gia tri Ghi chu
I Tinh diém truomg hop sir dung (Use-case)

1 | - Diém Actor (TAW) TAW

2 | - Piém Use case (TBF) TBF

3 | - Tinh diém UUCP UUCP=TAW+TBF

4 - biém hé so phuc tap ky thudt cong nghé TCF=0,6+(0,01*TFW)

(TCF)

5 | - Diém hé s6 phuc tap méi truong (EF) EF=1,4+(-0,03*EFW)

6 | - Tinh diém AUCP AUCP=UUCP*TCF*EF

II | Noi suy thoi gian lao dong (P) P = nguoi/gio/AUCP
I | Gia tri nd luc thuc té (E) E = AUCP*10/6
IV | Mirc lvong lao dong binh quan (H) H = nguoi/gio KS 3/8
V | Gi4 tri phan mém ndi bd (G) G=1,4*E*P*H

Apendix 2: Detailed cost estimates for software user training
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No. Content UNIT Quantity |Unit price| Total Amount Note
I Training for System Administrators
1 [Trainer cost Date/Person 2
Decision 46/2019/QD-
UBND
2 Cost for facilitators Date/Person 2
3 Dr%nklng water for trainees and Date/Person 57 Decision 46/2019/QD-
trainers UBND
4  [Renting projector Device/day 1
5 [Renting computers Device/day 50
Venue rental (Including sound
6 ystem, Air-conditioning, Days 1 Actual costs
electricity)
Expenses for stationery,
photocopying and printing
7 materials for training (01 Set >0
erson/set)
I Training for system users 02 sessions
Total 50 person/session
Phu luc 2: Bing du toan chi tiét thwe hién dao tao, tip huin ngudi sir dung phin mém
TT Noi dung PVT S6 lwong | Pongia | Thanh tién Ghi chi
01 16p Pao tao, tap huin 16p cho Quan tri
I NN 01
vién hé¢ thong
1 Chi phi giang vién Ngay / Nguoi 2
Qb 46/2019/Qb-UBND
2 Chi phi tro giang Ngay / Nguoi 2
3 vazggc uong hoc vién, gidng \o» o/ Nouoi | 52 QP 46/2019/QD-UBND,
4 Thué méay chiéu May / ngay 1
5 [Thué may tinh My / ngay 50 Chi theo thyc t¢
6 Thué hoi truong (Bao gom Negay 1

IAm thanh, diéu hoa, dién)
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Chi van phong pham, photo,|

7 in an tai liéu phuc vu 16p hoc Bo 50
(01 nguoi/ bd)
I 02 16p Dao tao, tip huan cho ngudi sir 02 16p

dung hé thong

Tong cong chi phi cho ca 3

16p

Mai 16p 50 ngudi
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Apendix 3: List of equipment and materials for weigh stations and waste transporters

Notes: The bidder should note that the specifications, technical standards, materials, and equipment, as
well as any explicit or implicit references to brand names or manufacturers specified by the inviting party
in this section, are solely for the purpose of describing the basic technical requirements and are not
restrictive. The bidder may propose alternative specifications, material standards, equipment, or
technology in their bid if they demonstrate compliance with the requirements of the inviting party and that
the alternatives are equivalent to or exceed the specified requirements.

5 § = %n =
_E | gi322 2| 25| 28
> - ) 8 ¢t I¥2 o =
1;,(1),'/ Items/Danh myc =5 | 3 =.§ :En mc? > z E‘ g £ 2
"E |ZE534 E|ES| FE
= S¥Y2g 5|~ S E=
= &5 5 =
=1 &
A WEIGH STATION EQUIPMENT
Data logger collects and transmits data:
original; 100% new quality.
- Using a 4G SIM that supports 2G, 3G
- MQTT transmission method, Frequency:
Ss/message
- Specifications:
+ Input voltage: 150~240VAC
+ Power: 3W
1 + Central processor: Arm Cortex 32-bit CPU Set 1
+ Multitasking programming: RTOS (Real Time
Operating System)
+ Remote firmware update: FOTA
+ Power management: Sleep, Stop and Standby
+ Communication module: UART/RS232/RS485
+ Internet protocol:
TCP/UDP/MQTT/PPP/NTP/FTP/HTTP/HTTPS/S
SL/TLS
RFID device to read license plate number
(Operational range 5-10m): with certificate of
origin (C/QO) provided by the supplier; 100%
new, with certificate of quality (C/Q) provided
by the supplier
+ Frequency: 865~ 868MHz, 902~ 928MHz
2 + Protocol: ISO18000-6B/6C (EPC GEN2) Set 2
+ Working mode: Active mode
+ RFID broadcast power: 30dbm (Adjustable)
+ Reading distance: 5~10m (Depends on the tag)
+ Communication: RS485
+ Power supply: 9V
+ Operational temperature: -10~+55°C
ETAG for license plate identification: with
certificate of origin (C/O) provided by the
supplier; 100% new, with certificate of quality
3 (C/Q) provided by the supplier Tag
+ Frequency: 860 ~ 960MHz
+ Standard: ISO18000-6¢ (EPC-Gen2)
+ Memory: 32bits TID, 96bits EPC, 512 bits
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No./
TT

Items/Danh muc

Unit/
Don vi tinh

Model,
Manufacture,

Original/
Model-Hang san

xuat-Xuat xu

Quantit/ S6 lwong

Unit price/
Pon gia

Total amount/

Thanh tién

DATA

+ Reading distance: 1~10M (Depends on the
reader)

+ Anti-collision: Yes

+ Dimensions: 105mm*35mm*0.3mm
(Customized)

+ Material: Transparent PVC

+ Antenna material: Aluminum

+ Operational temperature: -10°C ~ +70°C
+ Operational humidity: <80%

The decoder connecting the weigh with the
Datalogger

Set

* PLC: with certificate of origin (C/O) provided
by the supplier; 100% new, with certificate of
quality (C/Q) provided by the supplier

+ Number of I/O: 32 points

+ Number of outputs: 16 points

+ Number of inputs: 16 points

+ Output specification: Transistor

+ Input voltage: DC24V

+ Built-in Ethernet port: Yes

+ High speed counting function: Yes

Set

* Extended communication module: with
certificate of origin (C/O) by the supplier;
100% new quality, with certificate of quality
(C/Q) by the supplier

+ Communication standard: MELSOFT /
MELSEC / MODBUS /...

+ Connect via 9-pin port.

+ Transmission distance: <I5m.

+ Communication interface: RS-232C.

+ Number of slaves that can be connected: 1 slave.
+ Baud rate:
300/600/1200/2400/4800/9600/19200/38400/5760
0/115200 (bps)

Set

* The software to control the decoder, connect
to the weigh platform: Use the software
provided with the device

Materials cost

Package

+ Electrical cabinet size 750x450x200mm with
1.3mm thick powder coating

Cabinet

+ Protective MCB. Manufacturer: Schneider 3-
phase automatic circuit breaker Easy9 MCB 3P,
4.5 kA, 400V, C curve

Piece

+ Surge protection 1P+N 40kA. Manufacturer:
Schneider

Piece

+ 24VDC power. Manufacturer: Meanwell, China

Piece
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+ Optical signal isolation. Manufacturer: Picce 1
30nedata, China
+ Steel poles $60, 2500mm high + RFID
. . set 2
protective housing.
Steel poles $60, 2500mm high pole 2
RFID protective housing piece 2
+ 2xImm power cord. Manufacturer: Cadisun,
; m 100
Vietnam
+ Signal wire 4x0.5mm, Manufacturer: Altek
m 100
kabel
+ HDPE corrugated pipe 25/30. Manufacturer:
. m 100
Santo, Vietnam
+ Switch (Manufacturer: Tplink, China) set 1
+ Cat6 network wire (350m coil) scroll 1
+ Cosse terminal bag 1
+ Lock bar bar 1
+ 2P Busbar bar 1
+ Plastic duct Piece 3
+ Terminal blocks Piece 50
+ Socket outlet Piece 2
+ Electric cabinet fan 80x80mm Piece 1
+ Screws bag 1
+ SP32 pipe and fittings Piece 10
+ Electrical cosse bag 2
Labor cost: Package 1
* Installation cost Man-day 44
Concrete cutting Man-day 10
HDPE pipe laying Man-day 4
Concrete paving Man-day 10
Power cable, signal cable installation Man-day 6
RFID pole installation Man-day 2
Installing electrical cabinet fixture Man-day 2
Mounting the RFID device on the pole Man-day 2
Protective switchgear installation in the cabinet Man-day 2
6 Installation of signal decoder Man-day 2
Data logger installation Man-day 2
Etag affixation Man-day 2
* Installing and connecting software Man-day 80
Connecting electrical cabinet power Man-day 2
Connecting power to equipment Man-day 2
Cor}necting the signal from the RFID kit to the Man-day 5
cabinet
Signal connection between weigh station and Man-day 5
decoder
Signal connection for data logger Man-day 4
Internet connection for the system Man-day 2
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Decoder configuration Man-day 4
Etag and RFID reader configuration Man-day 8
Transmission configuration for data logger Man-day 10
Connection to DONRE's system Man-day 6
Test run the system Man-day 14
Operational training and instructions Man-day 4
Installation of vehicle tracking device Man-day 20
* Maintenanc.e, troubleshooting (within 1 year Man-day 30
warranty period)

B VEHICLE TRACKING

GSM TERMINAL: 100% new quality

- Vehicle and driver information;

- Route, vehicle operation status

- Number and duration of each stop

- Operating speed of the vehicle;

- Data can be shared, connected to other systems
via API

+ CPU: Holtek-Taiwan | Neoway chipset

+ GPS: 99 channels, separate antenna, external
connection

+ GSM: LTE CAT1

! + Power supply: 12-24VDC Set 80
+ Memory capacity: 16 MB internal memory

+ Control: firmware upgradable via OTA from
server to device

+ Extension port: 2 input - 2 output

+ Alarm buzzer: Built-in

+ Velocity range: 0~250km/h

+ Driver card reader (RFID): Use RFID
technology standard

+ Sensor: 3-way acceleration sensor. Built-in 3D
G-sensor (4, 8, +16g.)

Annual Fleet Management Service Device/Y

. . 80
- Server Service Subscription Fee ear

Scratch card (to maintain GPRS Sim) Piece/Ye
- Sim 4G + 4G data subscription fee ar

Total

Phu luc 3: Béng gia thiét bi vt tw cho tram can va don vi van chuyén

Luu y: Bén chao gid luu y rang cdc théng sé ky thudt, tiéu chudn vé kjf thudt, vdt liéu va thiét bi, va cdc tham chiéu
mo hodc an dén tén thuong hiéu hodc nha san xudt do Bén moi chao gia quy dinh tgi Muc nay chi nham muc dich mo
td yéu cdu ky thudt co ban va khong han ché. Bén chdo gid c6 thé thay thé cdc thong $6 ky thudt khdc, tiéu chudn vé
vat liéu, thiét bi, cong nghé trong Gid chao cia minh, mién la n6 chirng minh dap vmg yéu cau ctia Bén moi chao gia
va cdc thong sé thay thé tiwong dirong hodc cao hon nhitng théng sé dwoc yéu cau.

117



Ref.

TT

Items/Danh muc

Unit/
Pon vi
tinh

Quantiy/
So lwong

Model/
Hang san
xuat/
Xuit xi

Unit
Price/
Don gia

Total
amount/
Thanh tién

VAT TU TRAM CAN

Data logger thu thap va truyén dir li¢u: cé
xuit sir; chat lwgng méi 100%.

- Str dung SIM 4G hb trg 2G, 3G

- Phuong thire truyén MQTT, Tan suét: 5s/ ban
tin

- Thong s6 k¥ thuat:

+ Dién ap vao: 150~240VAC

+ Cong suit: 3W

+ Vi xtr ly trung tam: Arm Cortex 32-bit CPU
+ Lap trinh da nhiém: RTOS (Real Time
Operating System)

+ Cép nhat firmware tir xa: FOTA

+ Quan ly nang lugng: Sleep, Stop and Standby
+ Giao tiép module truyén thong:
UART/RS232/RS485

+ Giao thuc Internet:
TCP/UDP/MQTT/PPP/NTP/FTP/HTTP/HTTP
S/SSL/TLS

Thiét bi RFID doc bién s6 xe (Viing hoat
dong 5-10m): ¢6 chirng nhan xuit st (C/O)
ciia nha cung cip; chit lwvong méi 100%, cé
chirng nhan chit hrgng (C/Q) ciia nha cung
cap

+ Tén s6: 865~868MHZz, 902~928MHZz

+ Protocol: ISO18000-6B/6C (EPC GEN2)

+ Ché d6 1am viéc: Active mode

+ Cong suit phat song RFID: 30dbm (C6 thé
diéu chinh)

+ Khoang cach doc: 5~10m (Phu thudc vao thé)
+ Giao tiép: RS485

+ Ngudn cap: 9V

+ Nhiét d6 hoat dong: -10~+55°C

Thé ETAG dinh danh bién s xe: ¢é chirng
nhan xuit st (C/O) ciia nha cung cp; chét
lwong méi 100%, ¢6 chirng nhan chit lrong
(C/Q) ciia nha cung cflp

+ Tan sb: 860 ~ 960MHz

+ Tiéu chudn: ISO18000-6¢(EPC-Gen2)

+ B0 nhd: 32bits TID, 96bits EPC, 512 bits
DATA

+ Khoang cach doc: 1~10M(Phy thudc vao bo
doc)

+ Chéng va cham: C6

+ Kich thudc: 105mm*35mm*0.3mm(Tuy
chinh)

+ Chét li¢u: Nhya PVC trong sudt

+ Vit liéu ang-ten: Nhom

+ Nhiét d6 hoat dong: -10°C ~ +70°C

+ Do 4m hoat dong: <80%

The

80

B0 Giai ma két ndi dau cin véi Datalogger
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* B§ 1ap trinh PLC: c6 chirng nhin xuit sir
(C/0) ciia nha cung cip; chit lwong méi
100%, c6 chirng nhén chit lwong (C/Q) cia
nha cung cip

+S6 1/0: 32 diém

+S6 dau ra: 16 diém

+ S6 dau vao: 16 diém

+ Pic diém ky thuat déu ra: Transitor

+ Pién 4p dau vao: DC24V

+ Cong Ethernet tich hop: Co

+ Chirc ning dém tdc do cao: Co

* Module truyén théng mé rong: c6 chig
nhan xuit st (C/O) ciia nha cung cp; chét
lwgng méi 100%, c6 ching nhén chit hrgng
(C/Q) ciia nha cung cip

+ Chuén giao tiép: MELSOFT / MELSEC /
MODBUS /...

+ Két ndi qua cong 9 pin.

+ Khoang cach truyén: <15m.

+ Giao dién truyén thong: RS-232C.

+ 86 slave co thé két ndi: 1 slave.

+ Baud rate:
300/600/1200/2400/4800/9600/19200/38400/57
600/115200 (bps)

* Phan mém dieu khién b§ giai ma, ket noi véi
phan mém cung cap di kém theo thiét bi

dau cén:

Str dung

Chi phi vit tw

Goi

+ Tu dién kich thudc 750x450x200mm son tinh
dién day 1,3mm

Tu

+ MCB déng cit bao vé. Hang SX: Schneider
cau dao tu dong 3 pha Easy9 MCB 3P, 4,5 kA,
400V, C curve

Cai

+ Chdng sét lan truyén 1P+N 40kA. Hang SX:
Schneider

Cai

+ Nguon 24VDC. Hing SX: Meanwell, Trung
Quoc

Cai

+ Cach ly quang tin hiéu. Hang SX: 3Onedata,
Trung Qudc

Cai

+ Cot thép $60, cao 2500mm + Vo hdp bao vé
RFID.

bo

Cot thép $60, cao 2500mm

cot

Vo6 hop bao vé RFID

A

hép

+ Déy ngudn 2x lmm. Hang SX: Cadisun, Viét
Nam

100

+ Day tin hiéu 4x0.5mm, Hang SX: Altek kabel

100

+ Ong xoin HDPE 25/30. Hang SX: Santo,
Viét Nam

100

+ Switch (Hang SX: Tplink, Trung Qudc)

bo

cudn

+ Day mang cat6 (cudn 350m)
+ Pau cot

tui

+ Thanh gai

thanh

[y VRN U —
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Ref. Unit/ Quantiy/ Hl\;::g esi’:n Unit Total
Items/Danh muc Pon vi | 3z % Price/ amount/
TT : , * | SO lwong xuat/ . R A
tinh Ay o« Don gia Thanh tién
Xuat xir

+ Thanh luot 2P thanh 1
+ Nep nhya Cay 3
+ Cau dau Céi 50
+ 6 cam gai Cai 2
+ Quat ti dién 80x80mm Céi 1
+ Pinh vit g0oi 1
+ Ong SP32 va phu kién Cay 10
+ Cot dién thi 2
Chi phi Nhan cong: Goi 1
* Thi cong lap dat Cong 44
Cit xé bé tong Cong 10
Dit ong HDPE Cong 4
Lat duong bé tong Cong 10
Dit day nguon, day tin hiéu Cong 6
Khoan lap c6t RFID Cong 2
Lip gia c6 dinh tu dién Cong 2
Lip thiét bi RFID 1én cot Cong 2
Lip thiét bi dong cit bao vé trong ti Cong 2
Lap dit bd giai ma tin hiéu Cong 2
Lip dit data logger Cong 2
Lip thé Etag Cong 2
* Cai dit, ddu ndi phin mém Cong 80

6 D?:lu n(f)i ngu(f)n ta dién i Cong 2
Pau noi nguon cho thict bi Cong 2
DAu ndi tin hidu tir bd RFID vé tu Cong 2
Pau ndi tin hidu can, bd giai ma Cong 2
Pau ndi tin hiéu cho data logger Cong 4
Két ndi internet cho hé thong Cong 2
Céu hinh bo giai ma Cong 4
Céu hinh thé Etag va thiét bi doc RFID Cong 8
Céu hinh truyén cho thiét bi data logger Cong 10
Két ndi dir liéu toi hé thng tiép nhan dir lidu cua Cong 6
s6 TNMT
Chay kiém tra hé thong thiét bi (Test) Cong 14
Dao tao huéng dan van hanh Cong 4
Lap dat giam sat hanh trinh Cong 20
* Bao tri, xit ly sw co (trong thoi gian 1 nam R
bito hank) (trong ol g Cong 30

B GIAM SAT HANH TRINH
THIET BI PAU CUOI GSM: chit lwong
méi 100%
- Thong tin vé xe va l4i xe;
- L0 trinh, trang thai hoat dong cua xe
- S 1an va thoi gian dimg, dd

1 | - Téc d6 van hanh cua xe; Bo 80
- Dit liéu c6 thé chia sé, két ndi véi hé théng
khéac qua phuong thie API
+ Chip CPU: Holtek-Taiwan|Chipset Neoway
+ GPS: 99 kénh truyén Ang ten roi, két nbi
ngoai
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Model/

Unit/ . ~ - Unit Total
Ref. Items/Danh muc Pon vi quantly/ Hangﬂ san Price/ amount/
TT : , * | SO lwong xuat/ . R A
tinh Ay o« Don gia Thanh tién
Xuat xir

+GSM: LTE CATI
+ Nguodn dién: 12-24VDC
+ Dung luong b6 nh6: B6 nhé trong 16 MB
+ biéu khién: Chirc nang cap nhat firmware by
OTA tr may chu xuong thiét bi
+ Cong mo rong: 2 input - 2 output
+ Coi canh bao: Tich hop trong thiét bi
+ De:1i do vén toc: 0’~250km/h i
+ DPau doc thé tai xé (RFID): Theo chuan cong
nghé RFID )
+ Sensor cam bicn: Sensor gia toc 3 chiéu.
Built-in 3D G-sensor (+4, £8, £16g.)

. P Thiét
Dich vu quan ly xe hang nam .

2 AR . . , bi/ 80
- Cudc thué bao dich vu may chu <
Nam
3 Thé cao (Duy tri Sim GPRS) Cai/ 20

- Sim 4G + Cudc duy tri dung lugng data 4G Nam

Tong cong
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Appendix 04:

Cost table for software testing

No. category Explanation Value Note
I Determine the Use case score
1 Actor score (AW)
2 Use case score (UCF)
3 UUCP scoring UUCP = AW + UCW
4 KT-CN coefficient (TCF) score TCF=0.6 +(0.014 * TTF)
5 félé/iFr;)rsl(r:réi:tal coefficient factor ECF = 1.4 + (-0.0362 * TEF)
6 AUCEP scoring AUCP =UUCP * TCF * ECF
7 Calculate labor productivity (P) P=20
I Effort for the product (E)
1 Internal E=AUCP *P
2 Average working wage H = person/hour KS 3/8
I Pricing PM products according
to payroll A6 (G)
1 Internal product pricing (G) G=E*H VND
Phu luc 04: Bang tinh chi phi kiém thir ph?ln mém
STT Hang muc Dién giai Gia tri Ghi chu
I Xic dinh diém cho Use case
1 Diém Actor (AW)
2 Diém Use case (UCF)
3 | Tinh diém UUCP UUCP=AW+UCW
4 Diém hé s6 KT-CN (TCF) TCF=0,6+(0,014*TTF)
5 Diém hé s6 moi truong (ECF) ECF=1,4+(-0,0362*TEF)
6 Tinh diém AUCP AUCP = UUCP*TCF*ECF
7 Tinh ning suit LD (P) P=20
II | N§ lue cho san phim (E)
1 Noi bo E = AUCP*P
2 Mtec luong lao dong binh quén H = nguoi/gio KS 3/8
| Pinh gia sin phim PM theo
bang luwong A6 (G)
1 Dinh gia san pham ngi bg (G) G=E*H dong
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Prices quoted by the Bidder shall be fixed during the Bidder’s performance of the Contract, if awarded. A bid
submitted with an adjustable price quotation shall be treated as nonresponsive and shall be rejected.

Gi4 do Nha thau chao s& duoc ¢b dinh trong qua trinh Nha thau thue hién Hop déng, néu duoc trao. Ho so du thau
dugc ndp véi ban chao gia c6 thé diéu chinh s& duoc coi 1a khong dép tmg va bi loai.

V. CURRENCIES:
PONG TIEN:

Vietnamese bidders shall quote in Vietnam Dong (VND).
Nha thau Viét Nam chao gia bang dong Viét Nam (dong).

Foreign bidders shall quote in US dollars (USD).
Nha thau nudc ngoai chao gia bang dong do la My (USD).

For purpose of price comparison, Bids in foreign currency shall be converted into Vietnamese Dong using the transfer
buying rate of the Commercial Bank of Viet Nam (Vietcombank) at the date of the bid submission deadline.

Dé so sanh gia, Ho so du thau bang ngoai té s& dugc quy doi sang dong Viét Nam theo ty gia mua chuyén khoan cia
Ngan hang Thuong mai Viét Nam (Vietcombank) tai thoi diém hét han ndp hd so du thau.

VL LANGUAGE:
NGON NGU:

The Bid, as well as all correspondence and documents relating to the bid exchanged by the Bidder and the Purchaser,
shall be written in English. Supporting documents and printed literature that are part of the Bid may be in another
language provided they are accompanied by an accurate translation of the relevant passages into English, in which
case, for purposes of interpretation of the Bid, such translation shall govern.

Hb so du thau cling nhu tat ca cac thu tir va tai liéu lién quan dén hd so du thau duoc trao doi gitta Nha thau va Bén
méi thiu phai dugc viét béng tiéng Anh. Céc tai liéu hd trg va tai liéu in 1a mot phé”ln ciia HO so du thau co thé bé“mg
ngodn ngir khac vai diéu kién chung phai kém theo ban dich chinh xac cac doan c6 lién quan sang tiéng Anh, trong
treong hop d6, vi muc dich giai thich Hb so du thau, ban dich tiéng Anh s€ dugc wu tién ap dung.

VIL TAXES:
THUE:

The Bidders shall familiarize themselves with the current regulations and laws of the Government of Viet Nam that
may be applicable under the contract. Amounts payable by the Purchaser to the successful Bidder under the contract
to be subjected to all applicable taxes.

Nha thau phai tim hiéu cac quy dinh, phap luat hién hanh cua Chinh pha Viét Nam c6 thé ap dung theo hop dong. S6
tién Bén moi thau phai tra cho Nha thau tring thau theo hop dong dé phai bao gdm tat ca cac loai thué hién hanh.

VIII. VALIDITY PERIOD OF BID:
THOT GIAN HIEU LUC CUA HO SO DU THAU:

90 days since bid submission deadline date/ 90 ngay ké tir ngdy hét han nop hd so dy thau.

In exceptional circumstances, prior to the expiration of the bid validity period, the Purchaser may request bidders to
extend the period of validity of their bids. The request and the responses shall be made in writing.

Trong nhitng trudong hop ngoai 1€, trude khi hét thoi han hi¢u lyc cia ho so dy thau, Bén moi thau cé thé yéu cau cac

nha thau gia han thoi gian c6 hi¢u lyc cia hd so du thau. Yéu cau va tra 1oi phai dugc 1ap dudi dang van ban.

IX. BID SUBMISSION
NOP HO SO DU THAU
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Bidders are invited to submit their bid by email. Bidders who submit electronic proposals must follow the following
submission instructions: i i o N i
Céc nha thau dugc moi gui gia thau qua email. Nha thau ndp dé xuat dién tir phai thuc hién theo huéng dan ndép ho
SO sau:

- Bidders submit a Bid by email with technical proposal and financial proposal in one Bid;

Nha thau nop Ho so du thau qua email kém theo dé xuat vé k¥ thuat va dé xuét tai chinh trong Hd so dy thau.

- The Bid shall be protected by a password which shall be kept with the Bidder. Purchaser would then request
the password to open the file well before the Bid opening time. However, if the company loses the password
or in case the file could not be opened, Purchaser will not assume responsibility;

Hb so du thau phai dugc bao vé bang mét khdu do nha thau luu giir. Sau d6, Bén moi thau s& yéu ciu mat
khéu dé mé file trude thoi diém mé thiu. Tuy nhién, néu nha thiu 1am mat mat khéu hodc khong mé dugc
file thi Bén moi thiu s& khong chiu trach nhiém;

- The electronic file shall be in the form of MS word or MS excel or PDF;

File dién tur c6 dang MS word hodc MS excel hoac PDF;

- Please send the electronic Bid to procurement@wwf.org.vn. Your e-mail must have the subject heading as
“Bid submission-[rname of bidder]- Developing the software to manage and monitor garbage collection
and transportation routes, and waste volume in Hue city.”

Vui long giri HO so du thau dién tir téi dia chi procurement@wwf.org.vn. Email phai c6 tiéu dé 1a “Nop ho
so' dw thiu-/tén nha thiu]- Xy dung phin mém vng dung quan ly, giam sat 1§ trinh thu gom vén
chuyén rac va khoi lwong rac thai trén dia ban thanh phd Hué”

- Please be aware that a Bid emailed to WWF-Viet Nam will be rejected if it is received after the deadline for
bid submission. As an email may take some time to arrive after it is sent, especially if it contains a lot of
information, we advise all bidders to send email submissions well before the deadline.

Xin lvu y ré“lng Hb so du thau duoc gl qua email téi WWF-Viét Nam s€ bi tu chdi néu hd so d6 duoc nhan
sau thoi han ndp hd so du thau. Vi c6 thé mat mot thoi gian dé email dén noi sau khi duoc gui, dac biét néu
email chira nhiéu thong tin, chiing t6i khuyén tat ca cac nha thau nén giri email guri trudce thoi han.

- Maximum size for electronic submission: The maximum size per email that the Purchaser can receive is
25MB.

Kich thuée toi da cho ban gui dién ti: Kich thudce t6i da mdi email ma Bén moi thau co thé nhan duge la 25
MB.

Deadline for Bid Submission:
Thoi han ndp ho so dy thau:

Date: 28 July 2025

Ngay: 28 thang 7 nam 2025
Time: 12:00 (ICT)

Thoi gian: 12:00 (ICT)

The Purchaser shall not consider any bid that arrives after the deadline for submission of bids. The Purchaser shall
record the actual date and time then Bid arrives at Purchaser’s designated email as official submission time of the Bid.
Any bid received by the Purchaser after the deadline for submission of bids shall be declared late, rejected, and
returned unopened to the Bidder.

Bén moi thiu s& khong xem xét bt ky hd so du thau nao dén sau thoi han ndp hd so du thiu. Bén moi thau s& ghi
ngay gid thyuc té ma Ho so du thau dwoc giri dén dia chi email do Bén moi thau chi dinh 14 thoi diém nop Hb so du
thau chinh thirc. Bat ky hd so dy thdu nao ma Bén moi thau nhan dugc sau thoi han ndp hd so dy thau s& bi coi 1a nop
hd so du thiu mudn, bi loai va duoc tra lai nguyén trang cho Nha thau.

IMPORTANT:
QUAN TRONG:

Incomplete bids except for the price will be subject to the discretion of the Purchaser to request to integrate any missing
document within a specific time frame required by Purchaser.
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Hb so du thau khong hoan chinh ngoai trir gid s& iy thudc vao quyet dinh cua Bén moi thiu dé yéu cau b sung bt
ky tai liéu con thiéu nao trong khung thoi gian cu thé do Bén moi thau yéu cau.

Please ensure that you follow full requirements with the checklist provided in Section 1 of Part 4 of this Bidding
Document regarding Bidder’s Qualification and Eligibility, and Form 5-6-7 of Part 3 — Bidding Forms of this Bidding
Document.

Vui 1ong dam béo tuan thu day du cac yéu cau véi danh sach kiém tra duoc cung cp trong Muc 1 cta Phan 4 cia HO
so moi thau nay vé Ning luc va Tu cach hop 18 caa Nha thau, va Mau 5-6-7 ciia Phan 3 — Biéu mau du thau caa HO
so moi thau nay.

X. CLARIFICATION AND ADDENDA OF BIDDING DOCUMENT
LAM RO VA PHU LUC HO SO MOI THAU

Potential Bidders may request clarifications to the Bidding Document before 22 July 2025 at 17:00 ICT. Requests
shall be sent in writing to WWF-Viet Nam to email address: procurement@wwf.org.vn indicating clearly the email’s
subject: “Request for bid clarification from [name of bidder]”

Cac nha thau tiém nang c6 thé yéu ciu lam 16 Hd so moi thau trude ngay 22 thang 7 nam 2025 hic 17:00 gid ICT.
Yéu ciu phai dugc giri bang van ban dén WWF-Viét Nam dén dia chi email: procurement@wwf.org.vn, ghi rd tiéu
dé email: “Request for bid clarification from [name of bidder]”

In case there is any modification to issued the Bidding Document, it shall be introduced in the form of an addendum
to the Bidding Document.
Truong hop c6 stra d6i HO so moi thau da ban hanh thi s& dugc bo sung dudi dang phu luc ciia Ho so moi thau.

XI. PURCHASER’S RIGHT TO ACCEPT ANY BID, AND TO REJECT ANY OR ALL BIDS )
QUYEN CUA BEN' MOI THAU CHAP NHAN BAT KY HO SO DU THAU NAO VA TU CHOI
BAT KY HOAC TAT CA CAC HO SO DU THAU

The Purchaser reserves the right to accept or reject any Bid, and to annul the bidding process and reject all Bids at
any time prior to the Contract Award, without thereby incurring any liability to Bidders. In case of annulment, all
Bids submitted and specifically, bid securities, shall be promptly returned to the Bidders.

Bén méi thau c6 quyén chip nhan hodc tir chdi bat ky Ho so du thau nao ciing nhu huy bé qua trinh dau thau va tir
chéi tat ca cac Ho so dy thau bat ky liic nao trude khi trao Hop dong ma khong phai chiu bét ky trach nhiém phap ly
nao d6i voi Nha thau. Trong truong hgp hiy bo, tat ca HO so du thau da ndp va cy thé 1a bao dam du thiu s& duge
tra lai ngay cho Nha thau.
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PART 3: BIDDING FORMS
PHAN 3: BIEU MAU PAU THAU

FORM 1 - BID SUBMISSION FORM
MAU 1-MAU DON DU THAU

Date: [Insert date]
Ngay: [Ghi ngay] ...........

To: World Wide Fund For Nature — Viet Nam
Kinh gui: T6 chirc Quoc té vé Bao ton Thién nhién — Viét Nam

We, the undersigned, declare that: .
Chung t6i, nhitng nguoi ky tén dudi day, tuyén bo rang:

(a)  We have examined and have no reservations to the Bidding Document, including Addenda [Insert Addenda
No./Nos., if any] dated..............
Chung t6i d3 xem xét va khong co bat ky thiac méc nao ddi véi HO so moi thau, ké ca Phu luc [ Ghi s6 phu
luc/S6, néu c6] ngay..............

(b)  We meet the eligibility requirements and have no conflict of interest in accordance with ITB Section II of Part
2 — Instructions to Bidders.
Chung t6i dap mg cac yéu cau vé tu cach hop 1& va khong c6 xung dot loi ich theo ITB Phan II ctia Phan 2 —
Chi dan Nha thau;

(¢)  We offer to supply in conformity with the Bidding Document and in accordance with Part 1 — Supply
Requiremen}s. ) . . . . )
Chung t6i dé nghi cung cap phu hop véi H6 so moi thau va phu hgp véi Phan 1 — Yéu cau cung cap;

(d)  The total price of OUr Bid 1S: ... ..ouini e
Tong gid du thau clia ching tO1 1A:.........ooi e

[Insert total price and currency in words and figures]
[Ghi tong gid va dong tién bang chit va so]

The bid price is a lump sum that includes all taxes, training costs, warranty, and related expenses to complete
the software delivery as required for the project.

Gia dy thau Ia gia tron g0i bao gdm toan b «cac khoan thué, chi phi dao tao, bao hanh va cac khoan chi phi lién
quan dé hoan thién ban giao phan mém theo yéu cau cho Dy an.

()  The discounts Offered Are:..........o.itiiiii e e
Cac khoan giam gid duoc dura ra 1A ...

[Specify in detail amount of each discount offered, if no discount is offered state “None™’]
[Néu chi tiét so tién ting khodn giam gid dwoc dwa ra; néu khong cé giam gid thi ghi r6 “Khéng”’]

® Our bid shall be valid for a period of 90 calendar days from the date fixed for the bid submission deadline in
accordance with the Bidding Document, and it shall remain binding upon us and may be accepted at any time
before the expiration of that period.
HO so du thdu cua chiing t6i s& ¢6 hiéu luc trong khoang thoi gian 90 ngay ké tir ngay 4n dinh thoi han ndp
thiu theo HO so moi thau va Ho so dy thiu d6 s& van rang budc ching t6i va ¢ thé duoc chdp nhan bét ¢t luc
nao trude khi hét han;

(g)  We are not participating, as a Bidder, in more than one bid in this bidding process;
Chung t6i khong tham gia, vdi tu cach 1a Nha thau, vao nhiéu ho so du thau trong quy trinh dau thau nay;
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(h)

(i)

W)

We understand that this bid, together with your written acceptance thereof included in your notification of
award, shall constitute a binding contract between us, until a formal contract is prepared and executed;

Chung t6i hiéu rang ho so du thau ndy, cung véi viée quy khach chip nhan bang vin ban trong thong bao trao
thau, s& cu thanh mot hop dong rang budc gita hai bén cho dén khi mot hop dong chinh thic dugc 13p va ky
ket;

We understand and accept that (i) the Purchaser is not bound to accept the lowest evaluated bid or any other
bid that the Purchaser may receive, and (ii) the Purchaser reserves the right to annul the bidding process and
reject all bids at any time prior to contract award, without thereby incurring any liability to Bidders; and
Chiing t6i hiéu va chép nhan rémg (i) Bén moi thau khong bi rang budc phai chap nhan ho so dy thau dugc
déanh gia co6 gia thap nhét hodc bat ky ho so du thdu nao khac ma Bén moi thau c6 thé nhan duoc va (ii) Bén
moi thau ¢ quyén hay bo quy trinh du thau va tir chdi tat ca cac hd so du thau bét cir lic nao trude khi trao
hop dong, do d6 khong phat sinh bét ky trach nhiém phép 1y nao dbi véi Nha thau; va

We hereby certify that we have taken steps to ensure that no person acting for us or on our behalf will engage
in any type of fraud and corruption.

Béng van ban nay, chiing t6i x4c nhan rang chung t6i da thuc hién cac budc dé dam bao rang khong c6 ngudi
nao dai dién cho ching t6i hodc thay mit chung t6i s& tham gia vao bét ky hinh thirc gian l4n va tham nhiing
nao.

Name of the Bidder /[Insert the complete name of the bidder, in the case of a Bid submitted by a Joint Venture insert
the name of the Joint Venture as Bidder]

Tén Nha thau [Ghi tén day dii ciia nha thau; trong trueong hop Hé so duw thau do Lién danh nép, hdy ghi tén cia Lién
danh véi tw cach la Nha thau)

Name of the person duly authorized to sign the Bid on behalf of the Bidder /[Insert complete name of the person
duly authorized to sign the Bid; the person signing the Bid shall have the power of attorney given by the Bidder to be
attached with the Bid Schedules]

Tén cia nguoi dugce iy quyen hop 1& ky Ho so du thiu thay mat Nha thau [Ghi tén day du cua nguoi dwoc iy
quyen hop 1é ky Ho so du thau, nguoi ky H6 so duw thau phdi ¢6 gidy 1ty quyén ciia Nha thau dwoc giti kém theo Biéu
ho so du thau)

Title of the person signing the Bid [Insert complete title gf the person signing the Bid]
Chirc vu ciia ngwoi ky Ho so dw thau [Ghi chirc danh day du cua nguoi ky Ho so dy thau]

Signature of the person named above /[Signature of the person named above]
Chir ky ctia nguoi c6 tén & trén [Chiz ky cua nguoi co tén o trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay Ky [Ghi ngay ky] ngay [Ghi thang] [Ghi nam]
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FORM 2 - DECLARATION OF UNDERTAKING

MAU 2 -TUYEN BO CAM KET

We, the undersigned, declare that: o
Chung t6i, nhitng nguodi ky tén dudi day, tuyén bo rang:

a) We have read, understood, and agreed to comply with all the provisions set forth by WWF-Viet Nam, including
those outlined in the attachments.

b) We underscore the importance of a free, fair and competitive procurement process that precludes abusive practices.
In this respect we have neither offered nor granted directly or indirectly any inadmissible advantages to any of
Purchaser’s staff or other person nor accepted such advantages in connection with our bid, nor will we offer or grant
or accept any such incentives or conditions in the present procurement process or, in the event that we are awarded
the contract, in the subsequent execution of the contract.

Chung t6i nhan manh tam quan trong ctia quy trinh mua sém tu do, cong bang va canh tranh nham ngan chin cac hanh
vi loi dung. Vé mit nay, chiing t6i khong dé nghi hay cap truc tiép hay gian tiép bat ky loi ich khong chinh dang nao
cho bat ky nhan vién hodc nguoi nao khac cia Bén moi thau ciing nhu khong chap nhén nhing loi ich d6 lién quan
dén gia thau cta chung toi, chiing toi ciing s& khong dé nghi hodc cap hodc chip nhan bat ky wu dii hodc diéu kién
nao nhu vy trong qué trinh mua sam hién tai hoic, trong trudng hop ching t6i duoc trao hop dong, trong qué trinh
thuc hién hop dong sau do.

¢) We undertake not to participate in more than one bid in this bidding process, either as an independent contractor or
in any form of joint venture;

Chung t6i cam két khong tham gia nhiéu ho so du thau trong qua trinh dau thau nay, véi tu cach 14 nha thau doc 1ap
hodc dudi bét ky hinh thirc lién danh nao;

d) We meet the eligibility requirements, especially eligible nationality and have no conflict of interest in accordance
with Section II of Part 2 — ITB of the Bidding Documents

Chung t6i dap tng cac yéu cau vé tu cach hop 18, dic biét 1a qudc tich hop 18 va khong ¢ xung dot loi ich theo Muc
I1 Phén 2 — ITB ctia H so moi thiu

e) We commit to have sufficient financial and legal capacity as well as experience to supply goods and services in
accordance with the provisions and requirements set forth in this Invitation for Bids.

Chung t6i cam ket ¢6 du nang lyc tai chinh, phap 1y cling nhu kinh nghiém dé cung cap hang hoa, dich vy theo ding
quy dinh va yéu cau néu trong Thong bao mdi thau nay.

f) We commit not being in the process of dissolution; nor be concluded to be in bankruptcy, nor in state of cash-flow
insolvency and/or balance-sheet insolvency; We commit having fulfilled applicable fiscal obligations regarding
payments of applicable taxes and have not been debarred from carrying out procurement;

Chiing toi cam két khong dang trong qua trinh giai thé; khong bi két luan 1a pha san, khong c6 kha nang thanh toan
dong tién va/hodc mét kha nang thanh toan bang can dbi ké toan; Chung t6i cam két da hoan thanh cac nghia vu tai
chinh hién hanh lién quan dén viéc thanh toan cac khoan thué hién hanh va khong bi cAm thuc hién mua sdm;

g) We also underscore the importance of adhering to environmental and social standards in the implementation of the
project.

Chung t6i ciing nhdn manh tAm quan trong cua viéc tudn thu cac tiéu chuin v& maéi trudng va xa hoi trong qua trinh
thuc hién du an.

h) We undertake to comply with applicable labour laws and the Core Labour Standards of the International Labour

Organization (ILO) as well as national and applicable international standards of environmental protection and health
and safety standards.
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Chung t6i cam két tuan thu luat lao dong hién hanh va Tiéu chuén Lao dong C6t 16i cua T chirc Lao dong Qudc té
(ILO) ciing nhu céc tiéu chuan quoc gia va quoc té hién hanh vé bao vé moi truong, tiéu chuan sirc khoe va an toan.

i) We also declare that our company/all members of the Joint Venture has/have not been included in the list of sanctions
of the United Nations, nor of the EU Commission, nor of the Vietnamese Government and affirm that our company/all
members of the consortium will immediately inform the Purchaser if this situation should occur at a later stage.
Chung t6i ciing tuyén bd rang cong ty ching t0i/tat ca cac thanh vién cta Lién danh déa/khong nam trong danh sach
tring phat cua Lién hop qudc, ctua Uy ban EU ciing nhu ciia Chinh phu Viét Nam va khang dinh rang cong ty chung
toi/tat ca cac thanh vién cua Lién danh s& thong béo ngay cho Bén moi thdu néu tinh hudng nay xay ra & giai doan
sau.

k) We acknowledge that, in the event our company (or a member of the Joint Venture) is added to a list of sanctions
that is legally binding on the Purchaser, the Purchaser is entitled to exclude our company/the Joint Venture from the
procurement procedure and, if the contract is awarded to our company/the Joint Venture, to terminate the contract
immediately or to withhold payment of a portion or all costs incurred under the signed contract or to recover any funds
already disbursed if the statements made in the Declaration of Undertaking were objectively false or the reason for
exclusion occurs after the Declaration of Undertaking has been issued.

Chung toi xac nhan rang, trong trudng hop cong ty cua ching t6i (hodc thanh vién cta Lién danh) duoc dwa vao danh
sach cac bién phap trung phat c6 tinh rang budc vé mét phap 1y dbi v6i Bén moi thau, Bén moi thau ¢ quyén loai trir
cong ty cua chung t6i/Lién danh khoi thu tuc mua sam va, néu hop dong duoc trao cho cong ty chung t6i/Lién danh
thi phai chdm dut hop ddng ngay l4p tirc hodc tir chdi thanh toan mot phan hodc toan bo chi phi phat sinh theo hop
ddng da ky hodc thu hdi bat ky khoan tién ndo da duoc giai ngan néu tuyén bd trong Tuyén bd cam két 1a sai sy that
mdt cach khach quan hoic 1y do loai trir xay ra sau khi Tuyén bd Cam két dugc ban hanh.

Name of the Bidder /[Insert the complete name of the bidder, in the case of a Bid submitted by a Joint Venture insert
the name of the Joint Venture as Bidder]

Tén nha thau [Ghi tén day dii ciia nha thau; trong truong hop Ho so dw thau do Lién danh nép, hdy ghi tén ciia Lién
danh véi tw cach la Nha thau)

Name of the person duly authorized to sign the Bid on behalf of the Bidder /[Insert complete name of the person
duly authorized to sign the Bid, the person signing the Bid shall have the power of attorney given by the Bidder to be
attached with the Bid Schedules]

Tén caa nguoi dugc uy quyen hop 18 ky Ho so du thiu thay mit Nha thau [Ghi tén day du cua nguoi dwoc iy
quyen hop 1 ky Ho so di thau, nguoi ky H6 so di thau phdi c6 gidy 1ty quyén ciia Nha thau dwoc gii kém theo Biéu
hé so du thau]

Title of the person signing the Bid /Insert complete title of the person signing the Bid]
Chirc danh ciia ngwdoi ky Ho so dw thau [Ghi chirc danh day du cua nguwoi ky Ho so dw thau)

Signature of the person named above /[Signature of the person named above]
Chir ky ctia ngwoi c6 tén & trén [Chir ky ciia nguoi co tén o trén]

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay Ky [Ghi ngay ky] [Ghi thang] [Ghi nam]
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FORM 3 - BIDDER’S INFORMATION
MAU 3 - THONG TIN NHA THAU

Form 3-A: Bidder’s Legal Status )
Mau 3-A: Tu cach phép nhéan ciia Nha thau

Date: [Insert]
Ngay: [Ghi]

Bidder's name:

Tén nha thau:

[Insert Bidder’s legal name]
[Ghi tén hop phdp ciia Nha thau)
Tax number:

Ma s0 thué:

In case of Joint Venture (JV), legal name of each member:
Truong hop Lién danh (JV), tén hgp phép ctia ttmg thanh vién:
[Insert legal name of each member in JV]

[Ghi tén hop phap cua tung thanh vién trong Lién danh)

Bidder's actual country of registration:
Quéc gia ding ky thyc té ctia nha thau:
[Insert actual or intended country of registration]

[Ghi quéc gia dang ky thuc té hodc dw dinh]

Bidder's year of registration:

Nam dang ky ctia nha thau:

[Insert Bidder’s year of registration]
[Ghi nam déng ky ciia Nha thau)

Bidder's address in country of registration:
Dia chi ctia nha thau tai qudc gia dang ky:
[Insert Bidder’s legal address in country of registration]

[Ghi dia chi hop phdp ciia Nha thau tai quéc gia dang ky]

Bidder's Authorized Representative Information
Thoéng tin Pai dién duoc Uy quyén ciia Nha thiu
Name: [Insert Authorized Representative’s name]
Tén: [Ghi tén ciia Dai dién degc Uy quyén]
Address: [Insert Authorized Representative’s address]
Dia chi: [Ghi dia chi cua Pai dién duoc Uy quyén]

Telephone/Fax numbers: [Insert Authorized Representative’s telephone/fax numbers]

130



S6 dién thoai/Sé fax: [Ghi s6 dién thoai/so fax cua Pai dién dugc Uy quyén]
E-mail address: [Insert Authorized Representative’s email address]

Dia chi email: [Ghi dia chi email cua Pai dién duoc Uy quyén]

1. Attached are copies of original documents of [Check the box(es) of the attached original documents]
Dinh kém 1a ban sao céc tai lidu gbc ctia [Pdnh dau vio 6 ciia cdc tai lidu goc dinh keém]
O Articles of Incorporation (or equivalent documents of constitution or association) and/or documents of

registration of the legal entity named above

Diéu 1¢ thanh 1ap (hodc cac van ban thanh lap hodc hoat dong twong duong) va/hodc cic van ban ding ky cta
phap nhan cé tén & trén

O In case of JV, letter of intent to form JV or JV agreement

Trong truong hop lién danh, thu bay té y dinh thanh 1ap lién danh hodc thda thuan lién danh

Title of the person signing the Bid /Insert complete title of the person signing the Bid]
Chtrc danh ctia nguoi ky HO so du thau [Ghi chire danh day du cia ngwoi ky Ho so dy thau)

Signature of the person named above /[Signature of the person named above]
Chir ky ctia nguoi cé tén & trén [Chir ky cua nguoi co tén o trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam]
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Form 3-B: Bidder’s Financial Status:
Mau 3-B: Tinh hinh tai chinh cia Nha thau:

Each Consultant or member of a JV must fill in this form
Moi Tu van hodc thanh vién cua Lién danh phai dién vao mau nay

Information from Balance Sheet
Thong tin tir Bang cin doi ké toan

Year 1: 2022 Year 2: 2023 Year 3: 2024
Nam 1: 2022 Nam 2: 2023 Nam 3: 2024

Total Assets
Tong tai san

Total Liabilities
Tong no phai tra

Net Worth
Gia tri rong

Evaluation Criteria: As a minimum, Bidder's net worth for the Year 2024 (last year), calculated as the difference
between total assets and total liabilities should be positive. Total net worth or equity at the time of the most recent
financial report is not less than 1.5 billion VND, to ensure financial capacity in performing the contract.

Tiéu chi DPanh gia: Ti thiéu gié tri rong ctia Nha thau cho Nam 2024 (ndm gan nhat), duoc tinh bang chénh léch giira
téng tai san va tong no phai duong. Tong gia tri rong hay 1a v6n chi so hitu tai thoi diém bao céo tai chinh gin nhét
khong thap hon 1,5 ty dong, nhdam dam bao kha nang tai chinh trong viéc thuc hién hop dong..

In the case of a Joint venture, each JV partner must meet this requirement by itself.
Trong truong hop lién danh, moi doi tac li€n danh phai tu minh dap ing yéu cau nay.

Information from Income Statements
Thong tin tir Bao cdao Két qua hoat dong kinh doanh

Year 1: 2022 Year 2: 2023 Year 3: 2024
Nam 1: 2022 Nam 2: 2023 Nam 3: 2024
Tgtal Revenues
Tong doanh thu
Profits Before Taxes
Loi nhuan trude thué
Profits After Taxes

Loi nhuan sau thué

Evaluation Criteria: Average annual revenue over the last 3 years of at least 3,5 billion VND . In the case of a Joint
venture, the leading partner must meet the requirement.

Tiéu chi danh gia: Doanh thu binh quan hang nim trong 3 nim gan nhit 13 ti thiéu 3,5 ti VND . Trong trudng hop
lién danh, thanh vién chu chét phai dap (g yéu cu nay.

As a minimum, Bidder's Profits for the Year 2024 (last year) should be positive. In the case of a Joint venture, each
JV partner must meet this requirement by itself.

O murc tdi thiéu, Loi nhuan ctia Nha thau cho Nam 2024 (nim gan nhat) phai duong. Trong trudng hop lién danh, mdi
thanh vién lién danh phai ty minh dap Gmg yéu cau nay.

In addition, the contractor is required to have no tax violations at the time of bidding and have a liquidity ratio > 1
(current assets greater than or equal to short-term debt).

Ngoai ra, yéu cau nha thau khong c6 vi pham nghia vu thué tai thoi diém du thdu va c6 ty 18 thanh khoan > 1 (i san
Iwu dong 16n hon hodc bang ng ngan han)
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Form 3-C: Bidder’s Experiences:
Mau 3-C: Kinh nghiém cia Nha thau:

- Project personnel meet the capacity and experience requirements as follows/Nhan sy du 4n dap tng céc
yéu cau vé nang luc va kinh nghiém nhu sau::

+ Project management: experienced in participating in information technology projects related to the
environment, certified PMP, Scrum Master, Agile/Quén ly dw an: C6 kinh nghi€ém tham gia cic du an cong ngh¢
thong tin lién quan dén moi truong, c6 chung nhan PMP, Scrum Master, Agile.

+ Project implementation personnel: have at least 2 experienced personnel involved in information
technology projects related to the environment in the field of solid waste management, with experience in working
with state management agencies and international organizations. Ensure qualified staff participating in the project to
ensure project progress/Nhén sy thyre hién dy an: Co it nhét 2 nhan sy c6 kinh nghiém tham gia cac dw an cong nghé
thong tin lién quan dén mdi truong trong linh vue quan ly chit thai ran, c6 kinh nghiém lam viéc vdi cac co quan quan
1y nha nudc va td chire quoc té. Pam bao nhan sy du diéu kién tham gia dy an dé dam bao tién d6 du an.

- Project experience: The contractor must have experience and must have undertaken (as main contractor,
joint venture) the following similar work items/Kinh nghiém dw an: Nha thau phai c6 kinh nghiém va da thuc hién
(voi tu cach 1a nha thau chinh, lién doanh) cac hang muc cong viéc tuong tu sau day:

+ Has performed similar contracts within the past 3 years with a total cumulative value equivalent to 2 billion
VND, accompanied by scanned copies of the original Contracts and Contract Liquidation Documents is an
advantage/Kinh nghiém duw an: Nha thau phai c6 kinh nghiém va da thyc hién (voi tu cach 1a nha thau chinh, lién
doanh) cac hang muyc cong viéc trong tu sau day/Pa thyc hién cac hop dong tuong ty trong vong 3 ndm qua voi tong
gia tri tich liy trong duong 2 ty VND, kém theo ban sao ¢6 cong chimg cua cac hop ddng gdc va tai liéu thanh 1y hop
dong.

+ Have undertaken the same work items (as main contractor or joint venture) to provide information
technology software in the field of the environment/ D3 thyc hién cac hang muc cong viée twong ty (v6i tu cach la
nha thau chinh hoac lién doanh) dé cung cap phan mém cong nghé thong tin trong linh vuc mdi truong

+ Have at least 1 contract for the provision of digital map services and at least 1 contract for the provision of
vehicle tracking equipment are prioritized/Co it nhat 1 hgp dong cung cap dich vu ban d6 so va it nhat 1 hgp dong
cung cap thiét bi theo ddi phuong tién dugc uu tién.

Request for implementation time: Ensure completion of product handover within 4.5from the date of
signing the contract/Yéu ciu vé thoi gian thye hién: Dam bao hoan thanh ban giao san pham trong vong 04 thang
ké tr ngay ky hop dong.

- Requirements for the contractor's headquarters: A representative office or headquarters in Vietnam is
required/Yéu cau ve tru sé cia nha thau: Phai c6 van phong dai dién hodc try so chinh tai Viét Nam.

- Requirements for information security and safety capacity: The contractor has ISO/IEC 27001-2022
information security management system certificate/Yéu cau vé nang lyc an ninh thong tin va an toan: Nha thau
¢6 chimg nhéan hé théng quan 1y an ninh thong tin ISO/IEC 27001-2022.

- Requirements for equipment provided for the work item must have a valid certificate of conformity and
standards. The transmission equipment and data connections must ensure electrical safety and ensure smooth
connection/Yéu cau vé thiét bi cung cAp cho hang muc ¢ng viée: Phai c6 chimg nhan hop quy va tiéu chuan hop
16. Thiét bi tmyén dan va két nbi dit liéu phai dam bao an toan dién va dam bao két ndi muot ma.
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FORM 4 - BIDDER’S JV INFORMATION (IN CASE)
MAU 4 - THONG TIN LIEN DANH CUA NHA THAU

[The Bidder shall fill in this Form in accordance with the instructions indicated below. The following table shall be filled in
for the Bidder and for each member of a Joint Venture. No alterations to its format shall be permitted and no substitutions
shall be accepted.]

[Nha thau phdi dién vao Mau ndy theo hieéng dan duéi ddy. Bang duwéi ddy sé dwoc dién cho Nha thau va cho timg
thanh vién ciia Lién danh. Khéng dwoc phép thay déi dinh dang va khéng chap nhin sw thay thé.]

Date: [Insert]
Ngay: [Ghi]

Bidder's name:

Tén nha thau:

[Insert Bidder’s legal name]

[Ghi tén hop phdp ciia Nha thau)
Bidder’s JV Member’s name:

Tén Thanh vién Lién danh ctia Nha thau:

[Insert JV's Member legal name]
[Ghi tén hop phap cua Thanh vién lién danh]

Bidder's JV Member’s country of registration:
Quéc gia ding ky ciia Thanh vién Lién danh ctia Nha thau:
[Insert JV’s Member country of registration]

[Ghi quoc gia ding ky thanh vién ciia Lién danh)

Bidder's JV Member’s year of registration:

Nam dang ky Thanh vién Lién danh ctia Nha thau:
[Insert JV Member’s year of registration]
[Ghi nam dang ky cua Thanh vién Lién danh)

Bidder's JV Member’s legal address in country of registration:
Dia chi hop phép cta Thanh vién Lién danh ciia Nha thau tai quoc gia diang ky:
[Insert JV'’s Member legal address in country of registration]

[Ghi dia chi hop phdp ciia Thanh vién lién danh tai quoc gia ding ky]

Bidder's JV Member’s Authorized Representative Information

Théng tin vé Pai dién dugc Uy quyén ciia Thanh vién Lién danh Nha thau
Name: [Insert name of JV'’s Member Authorized Representative]
Tén: [Ghi tén Pai dién dwoc iy quyén ciia Thanh vién Lién danh)
Address: [Insert address of JV’s Member Authorized Representative’s]

Dia chi: [Ghi dia chi ciia Pai dién theo uy quyén ciia Thanh vién Lién danh]
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Telephone/Fax numbers: [Insert telephone/fax numbers of JV'’s Member Authorized Representative]
S6 dién thoai/Fax: [Ghi s dién thogi/fax cua Pai dién dwoc uy quyén ciia Thanh vién Lién danh]
E-mail address: [Insert email address of JV's Member Authorized Representative]

Dia chi email: [Ghi dia chi email cia Pai dién dwoc uy quyén ciia Thanh vién Lién danh]

1. Attached are copies of original documents of [Check the box(es) of the attached original documents]
Dinh kém 1a ban sao céc tai lidu gbc ciia [Panh dau vao 6 cua cac tai liéu gbe dinh kém)]

O Articles of Incorporation (or equivalent documents of constitution or association) of the legal and/or
documents of registration of the legal entity named above.

Diéu 18 thanh lap (hodc céc tai liéu tuong duong vé thanh 1ap hoac hoat dong) theo phéap luat va/hodc cac tai
liéu dang ky ctua phép nhan c6 tén & trén.

Title of the person signing the Bid [Insert complete title of the person signing the Bid]
Chire danh cta nguoi ky HO so du thau [Ghi chike danh ddy dii ciia ngueoi ky Ho so dy thau]
Signature of the person named above [Signature of the person named above]

Chit ky ctia nguoi cé tén & trén [Chir ky cua nguoi co tén o trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]

Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam]
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FORM 5 - SCOPES OF SUPPLY
MAU 5-PHAM VI CUNG CAP

FORM 5.1. List of Goods and Delivery Schedule
MAU 5.1. Danh muc hang héa va lich trinh giao hang
Date: [Insert]

Ngay: [Ghi]
Item Description of Goods Quantity Physical Unit Final Latest delivery
No. Mo ta hang hoa S6 luong Pon vi vat ly Destination Date*
STT biém dén Ngay giao hang
cuoi cung mudn nhat*
| A
2|

Title of the person signing the Bid /Insert complete title of the person signing the Bid]
Chtrc danh ctia nguoi ky Ho so dy thau [Ghi chirc danh day du cua nguoi ky Ho so dy thau]

Signature of the person named above [Signature of the person named above]
Chir ky ctia ngudi c6 tén 6 trén [ Chir ky cua nguoi co tén o trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam]

*Delivery date will start from the contract effective date until the goods are delivered at the final destination place.
Ngay giao hang s€ tinh tir ngay hgp dong c6 hi¢u lyc cho dén khi hang hoa dugc giao tai di€ém dén cudi cung.

Title of the person signing the Bid [Insert complete title of the person signing the Bid]
Chire danh cua nguoi ky HO so du thau [Ghi chike danh ddy dii ciia ngueoi ky Ho so dy thau]

Signature of the person named above /[Signature of the person named above]
Chir ky cta nguoi c6 tén & trén [Chit ky cua nguoi co tén o trén]

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam]
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FORM 5.2. Technical Specifications proposed by the supplier

MAU 5.2. B¢ xuit k§ thuat ciia nha thiu

Techincal Specifications Model-
proposed by the bidder/ . . Manufacture - | Warranty/
N ANy e | Thong sbitinh ningfgiai | UNIt | QAR | 6 oinaynodel- | Bdo hanh
; phap ky thuat dé xuat boi ; M2 | Hang san xut- | (month/thang)
nha thau Xuét X
A Sg)ftware/phén
mem
| ...
Training/Pao tao
Hardware
B equiment/Thi€t bi
phan cing
Inspection/Kiém
thtr

Title of the person signing the Bid [Insert complete title of the person signing the Bid]
Chire danh cua nguoi ky HO so du thau [Ghi chike danh ddy dii ciia ngueoi ky Ho so dy thau]

Signature of the person named above /[Signature of the person named above]
Chir ky cta nguoi c6 tén & trén [Chit ky cua nguoi co tén o trén]

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam]
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FORM 6 Inspections and Tests
MAU 6 Kiém tra va thir nghiém

The following inspections and tests shall be performed:
Viéc kiém tra va thtir nghiém sau day phai dugc thuc hién:

[insert inspections and tests done by Manufacturer/Supplier] )
[ghi hoat dong kiém tra va thir nghiém do Nha san xuat/Nha cung cap thuc hién]

Title of the person signing the Bid [Insert complete title of the person signing the Bid]
Chtric danh cta nguoi ky HO so du thau [Ghi chire danh day du cia ngwoi ky Ho so du thau)

Signature of the person named above /[Signature of the person named above]
Chir ky ctia nguoi cé tén & trén [ Chir ky cua nguoi co tén o trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] ngay [Ghi thang] [Ghi nam]
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FORM 7 Warranty
MAU 7 Bio hanh

Requirements in Bidding Document:
Yéu cau trong H6 so moi thau:

The Bidder must warrant that all the Goods are new, unused, and of the most recent or current models, and that
they incorporate all recent improvements in design and materials, unless provided otherwise in the Contract.
Nha thau phai dam bao rang tat ca Hang hoa déu méi, chua qua sir dung va thudc mau méi nhat hoic hién hanh,
ddng thoi ching c6 tat ca cac cai tién gan day vé thiét ké va vat liéu, trir khi co quy dinh khac trong Hop dong.

The Bidder further warrants that the Goods shall be free from defects arising from any act or omission of the
Manufacturer or arising from design, materials, and workmanship, under normal use in the conditions prevailing in
the country of named place of destination.

Nha thau con bao dam thém rang Hang hoa s& khong ¢ khiém khuyét phat sinh tir bat ky hanh dong hodc thiéu sot
nao cua Nha san xuét hodc phat sinh tir thiét ké, vat liéu va ky thuat trong diéu kién su dung thong thuong & cac
diéu kién phd bién tai qudc gia noi dén duoc chi dinh.

The warranty shall remain valid for two (02) years after the Goods, or any portion thereof as the case may be, have
been delivered to and accepted at the named place of destination.

Béo hanh s& ¢6 hiéu lyc trong hai (02) ndm sau khi Hang hoa hodc bat ky phan nao cua Hang hoa tiy ting trudng
hop da duoc giao dén va dugc chép nhén tai noi dén chi dinh.

The Purchaser shall give notice to the Supplier stating the nature of any defects together with all available
evidence thereof.

Bén moi thau phai thong bao cho Nha cung cap néu rd ban chat ctia bat ky sai sot nao cting voi tat ca bang chimg
san c6 vé 18i do.

The spare parts shall be replaced with new ones. Purchasers would pay shipping fee to Supplier/Manufacturer;
return shipping cost shall be covered by Supplier/Manufacturer.

Céc phu ting thay thé s& duoc thay thé bang hang méi. Bén moi thau s& thanh toan phi van chuyén cho Nha cung
cAp/Nha san xudt; chi phi van chuyén tré lai s& do Nha cung cAp/Nha san xuét chi tra.

Bidder’s Offer: .
Chao hang cua nha thau:

[insert Warranty policies by Manufacturer/Supplier]
[ghi Chinh sach bao hanh ciua Nha san xuat/Nha cung cap]

Title of the person signing the Bid [Insert complete title of the person signing the Bid]
Chtre danh ctua ngudi ky HO so du thau [ Ghi chire danh day du cia ngwoi ky Ho so dw thau)

Signature of the person named above [Signature of the person named above]
Chit ky ctia nguoi cé tén & trén [Chir ky cua nguoi co tén ¢ trén)

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] ngay [Ghi thang] [Ghi nam]
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FORM 8: MANUFACTURER’S AUTHORIZATION
MAU 8 - UY QUYEN CUA NHA SAN XUAT

[The Bidder shall require the Manufacturer to fill in this Form in accordance with the instructions indicated or
Manufacturer’s template is accepted. The letter of authorization should be on the letterhead of the Manufacturer
and should be signed by a person with the proper authority to sign documents that are binding on the Manufacturer]
[Nha thau phai yéu cau Nha san xuat dién vao Biéu mdu nay theo huong dan dwgc chi dinh hodc mau ciia Nha san
xudt dwoc chap nhdn. Thie ity quyén phdi cé tiéu dé thu ciia Nha san xudt va phai dwoc ky boi nguoi ¢é tham quyén
thich hop dé ky cdc tai liéu rang bugc Nha sdan xudt]

[Note: All italicized text is for use in preparing these forms by bidders and shall be deleted from the final
document.]

[Luwu y: Toan bj néi dung in nghiéng dwgc sir dung dé cdc nha thau chudn bi cdc biéu méu nay va sé dwoc xéa
khéi tai ligu cudi ciing.]

Date: [Insert date]

Ngay: [Ghi ngay]

To: [Insert complete name of Purchaser]
Kinh gui: [Ghi day du tén Bén moi thau)

WHEREAS
XET RANG

We [Insert complete name of Manufacturer], who are official manufacturers of [Insert type of goods manufactured],
having factories at [Insert full address of Manufacturer’s factories], do hereby authorize [Insert complete name of
Bidder] to submit a bid the purpose of which is to provide the following Goods, manufactured by us:

Chung t6i [ghi tén ddy dii ciia Nha san xudt], 1a nha san xuat chinh thirc cta [ghi tén logi hang héa dwoc san xudt],
¢6 nha may tai [ghi dia chi ddy di ciia nha mdy ciia Nha san xudt], bang van ban nay uy quyén cho [Ghi tén day di
ciia Nha thau] ndp hd so dy thau v6i muc dich trong d6 1a cung cap cac Hang hoa sau do chiing t6i san xuat:

[Insert name and or brief description of the Goods],
[Ghi tén va’/hodc mé ta ngan gon vé Hang hoa],

and to subsequently negotiate and sign the Contract.
va sau d6 dam phan, ky két Hop dong.

We hereby extend our full guarantee and warranty with respect to the Goods offered by the above firm.
Bang van ban nay, chiing t6i gia han bao dam va bao hanh day du do6i véi Hang héa do cong ty trén cung cap.

Signed: [Insert signature(s) of authorized representative(s) of the Manufacturer]
Da ky: [Ghi chit ky ciia dai dién ity quyén ciia Nha san xudt)

Name: [Insert complete name(s) of authorized representative(s) of the Manufacturer]
Tén: [Ghi tén day du cta dai dién Gy quyén ctia Nha san xuat]

Title: [Insert title]
Chirc danh [Ghi chirc danh]

Date signed [Insert date of signing] day of [Insert month] [Insert year]
Ngay ky [Ghi ngay ky] [Ghi thang] [Ghi nam)
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FORM 9: FORM FOR BID SECURITY
MAU 9 - MAU BAO LANH DU THAU

(This must be finalized using the official letterhead of the Issuing Bank. Except
for indicated fields, no changes may be made in this template.)

To: WWF-Viet Nam
[Insert contact information as provided in Data Sheet]

WHEREAS [name and address of Contractor] (hereinafter called “the Bidder”) has submitted a Bid to
WWE-Viet Nam dated DD/MM/YYYY, to deliver goods and execute related services for “Developing
software to manage and monitor garbage collection and transportation routes, and waste volume in Hue
city” (hereinafter called “the Bid”):

AND WHEREAS it has been stipulated by you that the Bidder shall furnish you with a Bank
Guarantee by a recognized bank for the sum specified therein as security in the event that the Bidder:
a) Fails to sign the Contract after WWF-Viet Nam has awarded it;
b) Withdraws its Bid after the date of the opening of the Bid;
¢) Fails to comply with WWF-Viet Nam’s variation of requirement, as per ITBs; or
d) Fails to furnish Performance Security, insurance, or other documents that WWF-Viet Nam
may require as a condition to rendering the contract effective.

AND WHEREAS we have agreed to give the Bidder such this Bank Guarantee:

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the
Bidder, up to a total of [amount of guarantee] [in words and numbers], such sum being payable in the
types and proportions of currencies in which the Price Bid is payable, and we undertake to pay you, upon
your first written demand and without cavil or argument, any sum or sums within the limits of [amount
of guarantee as aforesaid| without your needing to prove or to show grounds or reasons for your demand
for the sum specified therein.

This guarantee shall be valid until days after the date of validity of the bids.

SIGNATURE AND SEAL OF THE GUARANTOR BANK
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FORM 10: FORM FOR PERFORMANCE SECURITY (applicable for selected supplier only)
FORM 10: MAU BAO LANH THUC HIEN HQP DONG (Chi dp dung doi véi nha thau dwoc lya chon thuc
hién hop dong)

This must be finalized using the official letterhead of the Issuing Bank. Except
for indicated fields, no changes may be made in this template.)

To: WWEF-Viet Nam
[Insert contact information as provided in Data Sheet]

WHEREAS [name and address of Contractor] (hereinafter called “the Contractor”) has
undertaken, in pursuance of Contract No. Click to enter dated Click to enter, to deliver the goods and
execute related services Click here to enter text. (hereinafter called “the Contract”):

AND WHEREAS it has been stipulated by you in the said Contract that the Contractor shall
furnish you with a Bank Guarantee by a recognized bank for the sum specified therein as security for
compliance with his obligations in accordance with the Contract:

AND WHEREAS we have agreed to give the Contractor such a Bank Guarantee:

NOW THEREFORE we hereby affirm that we are the Guarantor and responsible to you, on behalf of the
Contractor, up to a total of [amount of guarantee] [in words and numbers], such sum being payable in
the types and proportions of currencies in which the Contract Price is payable, and we undertake to pay
you, upon your first written demand and without cavil or argument, any sum or sums within the limits of
[amount of guarantee as aforesaid] without your needing to prove or to show grounds or reasons for your
demand for the sum specified therein.

This guarantee shall be valid until a date __ days from the date of issue by WWF-Viet Nam of a
certificate of satisfactory performance and full completion of services by the Contractor.

SIGNATURE AND SEAL OF THE GUARANTOR BANK
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. FORM 11 Bank Guarantee for Advance Payment (applicable for selected supplier only) i
MAU 11 Bao lanh Tam &ng cia Ngin hang (Chi dp dung doi véi nha thau duoc lwa chon thuc hién hop dong)

Guarantor: [insert commercial Bank’s Name, and Address of Issuing Branch or Office]
Bén bdo lanh: [ghi Tén Ngan hang thwong mai va Dia chi Chi nhanh hodc Van phong phat
hanh]

Beneficiary: [insert Name and Address of Client]

Nguoi thu huéng: [ghi Tén va Dja chi cua Khach hang]

Date: [insert date]

Ngay: [ ghi ngay]

ADVANCE PAYMENT GUARANTEE No.: [insert number]
BAO LANH TAM UNG S6: [ghi so tién]

We have been informed that [name of Consultant or a name of the Joint Venture, same as appears

on the signed Contract] (hereinafter called "the Consultant") has entered into Contract No.

[reference number of the contract] dated ___ [insert date] with the Beneficiary, for the provision of

[brief description of Services] (hereinafter called "the Contract™).

Furthermore, we understand that, according to the conditions of the Contract, an advance payment in the sum of
[insert amount in figures] () [amount in words] is to be made against an advance payment guarantee.

Chung t61 da dugc thong bao rang [tén Tw vin hodc tén Lién danh nhw ghi trén Hop dong da ky]
(sau day goi 1a "Tu van ") da ky Hop dong s0. [s6 tham chiéu cua hop d‘ong] ngay [ ghi
ngay] v6i Nguoi thu huong dé cung cap [mé ta ngdn gon vé Dich vu] (sau day

goi 1a “Hop dong ").

Furthermore, we understand that, according to the conditions of the Contract, an advance payment in the sum of
[insert amount in figures] () [amount in words] is to be made against an advance payment guarantee.

Hon nira, ching t6i h1eu rang, theo cac dleu kién cia Hop ddng, khoan thanh toan tam tmg véi sb tién la
[ghi s6 tién bang s6] () [s6 tiéen bang chit] dugce thuc hién dwa trén bao lanh thanh toan tam tng.

At the request of the Consultant, we, as Guarantor, hereby irrevocably undertake to pay the Beneficiary any sum or
sums not exceeding in total an amount of [amount in figures] () [amount in words]' upon receipt by
us of the Beneficiary’s complying demand supported by the Beneficiary’s & written statement, whether in the
demand itself or in a separate signed document accompanying or identifying the demand, stating that the Consultant
is in breach of their obligation under the Contract because the Consultant:

Theo yéu cau cta Tu van, ching t6i, v6i tu cach la Bén bao lanh, cam két thanh toan khong huy ngang cho Nguoi
thu huong bat ky sb tién nao hoic tong so tién khong vuot qua sd tién [so tién bang so] () [s6 tién
bang chit]! khi chung t6i nhan dwoc yéu cau tuan thii ciia Nguoi thy hudng duoc hd tro bang tuyén bd bang vin ban
cia Nguoi thu huong, du trong chinh yéu cau d6 hay trong mot van ban dugc ky riéng kém theo hodc xac dinh yéu
cAu, néu 1 rang Tu van vi pham nghia vu cta ho theo Hop ddng vi Tu van:

(a) has failed to repay the advance payment in accordance with the Contract conditions, specifying the amount
which the Consultant has failed to repay;
khong hoan tra khoan tam (g theo cac diéu kién ctia Hop dong, trong d6 néu rd sd tién ma Tu van khong
hoan tra;

(b) has used the advance payment for purposes other than toward providing the Services under the Contract.
da sir dung khoan tam tmg cho cac muc dich khac ngoai viéc cung cép Dich vy theo Hop dong.

The Guarantor shall insert an amount representing the amount of the advance payment and denominated either in the currency(ies) of the
advance payment as specified in the Contract, or in a freely convertible currency acceptable to the Client.

Bén bdo lanh s& ghi mot s6 tién thé hién s6 tién tam tmg va dugc tinh béng (c4c) ddng tién tam Gmg nhu dwoc quy dinh trong Hop ddng hodc
bing dong tién chuyén déi ty do dugc Khéach hang chip nhan..
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It is a condition for any claim and payment under this guarantee to be made that the advance payment referred to
above must have been received by the Consultant on their account number at

[name and address of bank].

Diéu kién de thuc hién moi khleu nai va thanh toan theo bao lanh nay la khoan thanh toan tam ung néu trén phai
dugc Tu van nhan dugce theo sb tai khoan. tai [tén va dia chi ngdn hang].

The maximum amount of this guarantee shall be progressively reduced by the amount of the advance payment
repaid by the Consultant as indicated in certified statements or invoices marked as “paid” by the Client which shall
be presented to us. This guarantee shall expire, at the latest, upon our receipt of the payment certificate or paid
invoice indicating that the Consultant has made full repayment of the amount of the advance payment, or on the
day of [month] , [year] _,* whichever is earlier. Consequently, any demand for payment under this
guarantee must be received by us at this office on or before that date.

S6 tién ti da ciia bao dam nay s& giam dan theo sd tién tam tmg ma Tu van hoan tra nhu dugc néu trong cac béo
cao c6 xac nhan hodc hoa don duwgec Khach hang danh dAu 1a “d3 thanh toan” s& duge xuét trinh cho chung t6i. Bao
lanh nay s€ hét han cham nhat 1a khi chung t6i nhan dugc chung nhan thanh toan hoac hoa don da thanh toan cho
thdy rang Tu van da hoan tra day du s tién tam ng hodc vio _ ngay [thdng] , [nam] 2 é&p dung
ngdy nao dén trude. Do d6, bat ky yéu cau thanh todn nao theo bao lanh nay phai dugc chung toi nhan duoc tai van
phong nay vao hodc trudc ngay do.

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 revision, ICC Publication
No. 758.
Béo lanh nay tuan theo Quy tic thdng nhét vé bao lanh nhu ciu (URDG) stra d6i nim 2010, An pham ICC s 758.

[signature(s)]
[(cac) chir ky]

{Note: All italicized text is for indicative purposes only to assist in preparing this form and shall be deleted from
the final product.}

{ Ghi chu: Tét ca vin ban in nghiéng chi nham muc dich hé tro viéc ldp biéu mau nay va sé bi x6éa khoi van
ban chinh thire.}

2 Insert the expected expiration date. In the event of an extension of the time for completion of the Contract, the Client would need to request

an extension of this guarantee from the Guarantor. Such request must be in writing and must be made prior to the expiration date established
in the guarantee. In preparing this guarantee, the Client might consider adding the following text to the form, at the end of the penultimate
paragraph: “The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed [six months][one year], in response to
the Client’s written request for such extension, such request to be presented to the Guarantor before the expiry of the guarantee.”

Ghi ngay hét han du kién. Trong trudng hop gia han thoi gian hoan thanh Hop ddng, Khach hang s& cin yéu cdu Bén bao lanh gia han bao
lanh nay. Yéu ciu d6 phai bang vin ban va phai duge thuc hién truée ngay hét han dwoc quy dinh trong bao lanh. Khi 14p bao lanh nay, Khach
hang c6 thé can nhic thém van ban sau vao biéu mau & cudi doan 4p chét: “Bén bao lanh dong ¥ gia han mét 1an bao lanh nay trong khoang
thoi gian khong qua [sau thang] [mét ndm], dé dap lai yéu ciu bing van ban cua Khach hang vé viéc gia han, yéu ciu d6 phai dugc trinh cho
Bén bao lanh trude khi hét han bao 1anh.”
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PART 4: BID EVALUATION

PHAN 4: PANH GIA HO SO DU THAU

1. Evaluation on Bidder’s Qualification and Eligibility
Panh gia vé ning luc va tw ciach hop 1€ ciia nha thau

Subjects Submission Requirement
Doi tuwgng Yéu cau nép ho so
Eligible Bid Submission In-time submission; Bid is password protected; Bid Submission Form in Part
Nop ho so du thau hop 1€ 3 — Bidding Forms;

Nop hd so dang han; Hb so du thau duoc bao vé béng mat khau; Hd so du
thau Phan 3 — Biéu mau dau thau;

Submission of the Bid Security | Bid Security Form — Form 9 in Part 3 — Bidding Forms.
Form ‘ Bao lanh dy thiu — MAu 9 Phan 3 — Biéu mau dau thau
Nop Bao lanh Dy thau hop 1¢

Financial Capability and | Financial report/balance sheet; .

eligibility of bidder Béo cdo tai chinh/bang can d6i ké toan;
Nang lyc tai chinh va tu cach | Declaration of Undertaking Form in Part 3 — Bidding For
hop 1€ cua nha thau Mau Tuyén bd cam két & Phan 3 — Biéu mau dau thau:

FoNrm 3-Aand lform 3-B pf Part 3 - Bic}ding Forms
Mau 3 — A va Mau 3-B Phan 3 — Biéu mau dau thau

Joint Venture Agreement, if any | Existing JV Agreement or Letter of Intent to form a JV (free format)

Hop déng lién danh, néu co Hop déng lién danh hién tai hodc Thu dy dinh thanh 1ap lién danh (dinh dang
mién phi)
Legal establishment, Nationality | Articles of Incorporation, or equivalent documents of registration of the legal
Co s6 phap 1y, Quéc tich entity
Diéu 18 thanh 14p hodc tai liéu ding ky twong duong cua phap nhan
No Conflict of Interest Declaration of Undertaking, Part 3 — Bidding Forms
Khong xung dot lgi ich Tuyén bd cam két, Phan 3 — Biéu mau d4u thau
Capability and Experience Declaration of Undertaking, Part 3 - Bidding Forms, similar
Nang luc va kinh nghiém contracts/projects/Tuyén bd cam két, Phan 3 — Biéu mau ddu thau, hop

ddng/dy an tuong ty
Form 3-C of Part 3 — Bidding Forms
Mau 3-C Phén 3 — Biéu mau déu thau

Manufacturer’s Authorization (if | Manufacturer’s Authorization (using free format or Form 8 in Part 3 — Bidding

any) Forms)
Uy quyén cua nha san xudt (néu Uy quyen ctia Nha san xuét (ding miu tu do hodc Mau 8 Phin 3 — Biéu miu
cd) d4u thau)

2. Technical Evaluation:
Panh gia ky thuat:

Technical Specifications, warranty and other conditions of goods offered shall be evaluated under the scoring system
as follows/Thong s6 ky thuat, ché d6 bao hanh va cic diéu kién khac ciia hang hoa contractchao ban s& dugc danh
gi4 theo hé thdng tinh diém nhu sau:

The qualifying score for technical specification is 60/100 points. Tenders that receive less than 60% of the maximum
possible mark for the whole technical evaluation; Tenders with less than 60% for one of the quality criteria will be
eliminated and their final score will not be calculated. Tenders that do not reach the minimum quality levels will be
rejected and will not be ranked

Diém du diéu kién cho tiéu chi dac tinh ky thuat la 60/100 diém. Nha thau nhan duoc dudi 60% s6 diém t6i da co
thé c6 trong toan bo danh gia vé mit ky thuat; ho so dy thau dudi ngudng 60% cho mot trong cac ti€u chi chat luong
s& bi loai va diém cubi cung cua ho so d6 s& khong dugc tinh. Ho so du thdu khong dat mirc chét lwong tbi thiéu s&
bi loai va khong dugc xép hang.
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Technical evaluation creteria/Bang tiéu chi danh gia ky thuat:

p Scoring Tuyén bd cia
Requirements/Ngi dung Yéu Detailed Requirf:ments/Yéu cau allocation/ Technical proposed by the nha thau ve
TT A ky thuit chi ti€t cia Bén moi Phén bo diém | tender/Thuyét minh ky thuat L s g
cau A P - Y murc do dap
thau (Total/Tong cia nha thau @
diém 100) g
I The scope of supply/Pham vi 40
cung cap
The scope of supply for the
1 | software/Pham vi cung cp cta 25
phin mém
Meet 10 main functional
modules, including: waste
collection route management,
Fully meets the software GPS alerts, reporting, user
functional module n}ar.lagement., Hue-S 1ntegrat10n,.
a . L Ao s digital mapping, etc/Pap g voi 10
requirements/ Dap tng day du A LA L o . .
han he chite nine phan mém 10 phén h¢ chirc nang chinh nhu:
p ¥ EP quan ly tuyén thu gom, canh bao
GPS, bao cdo, quan ly nguoi
ding, tich hop Hue-S, ban d6 sb,
V.V.
Use ASP.NET or propose a
database technology
(MongoDB/MSSQL) and a stable
b Technology solution/Giai phdp | operating platform (virtual server, 10
cong nghé 0S)/ Str dung ASP.NET hoac bé
xuét cong nghé co s¢ dit liéu
(MongoDB/MSSQL) va nén tang
van hanh én dinh (server ao, OS)
. Kién truc 3 16p (Client —
c Overall software design and Middleware — Database), kha 5

system architecture/Thiét ké

nang mo rong, bado mat, tich hop
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Scoring

Tuyén bo cua

Requirements/Néi dune Yéu Detailed Requirements/Yéu cau allocation/ Technical proposed by the nha thau ve
TT 4 L graung k thudt chi tiét ciia Bén moi | Phan b diém | tender/Thuyét minh k§ thuat N
cau : A P - Y : mirc d dap
thau (Total/Tong cia nha thau e
diém 100) g
tong thé phan mém va kién trac | hé thong Hue-S va d6 thi thong
hé thong minh.
5 Pham vi cung cap cta phan 15
cung
Nha thau tham dy thau c6 ban goc
) gidy phép ban hang ctia nha san
Gidy phép ban hang ctia nha xuat hodc nha phan phoi voi
a ) e ~ ) X ; | 3
san xuat nhitng san pham chinh (kém theo
ban dich thuat cong chimg sang
ting Viét)
Co6 Manual, catalogue chi ti€u k¥
thuat cua thict bi va phan mém
Manual, Catalogue chi tiéu k§ | clia nha san xuat cung cap cho goi
b A 5 A . \ A A A \ ’ Nt 1tA A 2
thudt cua thiét bi va phan mém | thau nay. Céc tai licu bao gobm
béan tiéng Anh va ban dich sang
tiéng Viét.
Thong s6 k¥ thuat cia hang hoa,
tiéu chuan san xuat hoac
catalogue san pham hodc ti€u
Vé dic tinh, thong s6 ki thuat Ch? an cong ngh¢ phtt hop " duqc’
sy L PO the hién trén trang web chinh thic
¢ | cia hang hoa, tiéu chuan san A X Av < oo, 5
X cua hang san xuat hodc cé xac
Xxuat: A A A 5oz
nhén cua nha san xuat hodc xac
nhan cua dai dién nha san xuat tai
Viét Nam, dap ung yéu cau cua
HSMT
. PO For main equipment, clear origin
d Origin of goods/Xuat xr hang provided (commitment to provide 5

hoa

CO/CQ and a letter from the
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Scoring

Tuyén bo cua

Requirements/Ngi dung Yéu Detailed Requir,ements/Yéu ciu allocation/ Technical proposed by the nha thau ve
TT P ky thuit chi tiét ciia Bén moi Phin b6 diém | tender/Thuyét minh ky thuéat fan 2.
cau A P - Y mirc d dap
thau (Total/Tong cia nha thau &
diém 100) g
manufacturer)/V6i nhitng hang
hoa chinh, co xuét xi 15 rang (co
cam két cung cdp CO/CQ va ¢
Thu ctia hang).
Technical solutions and
organizational measures for
Il | goods supply/Vé giai phap k¥ 25
thuat, bién phap td chirc cung
cip hang hoa
Technical Solution Explanation,
Equipment Installgtion, and Well-explained and
Software Installation . SO .
1 L a1, reasonable/Co thuyét minh va 10
Process/Thuyét minh giai phap hob I9
k¥ thudt, quy trinh lap dat thiét Py
bi va cai dat phé”m mém
Testing and Commissioning
Process for Equipment and Well-explained and
2 | Software/ Quy trinh kiém tra, reasonable/C6 thuyét minh va 10
chay thir ctia thiét bi va phan hop 1y
mém
Qua} ity Assurqnce M?asu}rle’s Well-explained and
3 un e Op % ation/ Bién phap , reasonable/C6 thuyét minh va 5
dam bao chat lugng trong qua hob 1§
trinh van hanh op Yy
Equipment Installation Process,
Software Installation, and
IIT | Personnel Organization/Vé quy 15

trinh 1ap dat thiét bi, cai dat
phan mém va to chirc nhan su.
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Scoring

Tuyén bo ciia

Requirements/Néi dune Yéu Detailed Requirements/Yéu ciu allocation/ Technical proposed by the nha thau ve
TT 4 , oraung k thudt chi tiét ciia Bén moi | Phan b diém | tender/Thuyét minh k§ thuat )
cau : A P - Y : mirc d dap
thau (Total/Tong cia nha thau &
diém 100) g
Organizational Chart and
Responsibility Assignment for
. Management and Technical Staff/
Measures for Organizing . N1 Ao x 1A A
. . n C6 so d0 bo tri va phan cong
1 | Equipment Installation/Bién . A A a1, 10
hép t6 chirc 1ép dat thiét bi trach nhi¢m can bg quan Iy, can
p - - b6 ki thuat (kém theo ké khai
nang luc can bcf),‘bén sao co cong
chung céc van bang, chung chi)
Organizational Chart and
Responsibility Assignment for
Organizational Structure and M’a hagem e?t a’nd‘ Tecﬂhmcﬂal Staff/
A A2 C6 so do bo tri va phan cong
2 | Personnel/ H¢ thong t6 churc, . A A a1, 5
nhan su trach nhiém cén by quan ly, can
; bo k¥ thudt (kém theo ké khai
nang lyc can bé,‘bém sao co cong
chung céc van bang, chung chi)
Measures for Equipment
Installation and Software
IV | Integration/Ve bién phap lap 15
dat thiét bi va cai dat tich hop
phan mém
Measures for Equipment Main Equipment Installation
Installation and Software Setup/ | Diagram and Software
1 Measures for Upgrading and Installation Plan/ C6 so d6 lap dat 10
Expanding Hardware and thiét bi chinh, phuong an cai dat
Software/ Bién phap lap dat phan mém
thiét bi va cai dat phan mém:
) Measures for upgrading and The proposal includes an 5

expanding hardware and

explanation for the extended
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Scoring

Tuyén bo cua

Requirements/Ngi dung Yéu Detailed Requir,ements/Yéu ciu allocation/ Technical proposed by the nha thau ve
TT P ky thuit chi tiét ciia Bén moi Phin b6 diém | tender/Thuyét minh ky thuéat fan 2.
cau A P - Y mirc d dap
thau (Total/Tong cia nha thau &
diém 100) g
software/ Bi€n phap nang cap, integration solution/ Co thuyét
mo rong phan ctng va phan minh dé xuét giai phap tich hop
mém mé rong
Regarding the level of
compliance with warranty and
V | maintenance requirements/ V& 5
mirc 46 dap tmg cic yéu cau vé
bao hanh, bao tri
Warranty and maintenance Have a plan, strategy, and
lans and measures/ Phuong 4n, | oo for the warranty and
1 E; n 57 PIUONE A1, 1 aintenance of equipment/ Co 3
€ hoach, bién phép bao hanh, , £ A .
bio tri phuong an, ké hoac.h’, bllCn phap
bao hanh, bao tri thiét bi
Warranty and maintenance
duration for the equipment
(must have a written According to the requirements of
2 | commitment from the the bidding documents/Theo yéu 2
manufacturer)/ Thoi gian Bao cau ciia HSMT
hanh, bao tri thiét bi (phai co
vin ban cam két tir hiing)
Regarding the implementation
timeframe (must include a According to the requirements of
VI | written commitment)/ V& thoi the bidding documents/Theo yéu 5
gian thyc hién (phai ¢6 van ban | cau cia HSMT
cam két)
The implementation timeframe/
1 Thoi gian thuc hién: <=180 3

ngay
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Scoring

Tuyén bo cua

Requirements/Néi dune Yéu Detailed Requir,ements/Yéu ciu allocaﬂtionﬁ/ Technical p,roposed by the nha thau ve
TT q yoraung K§ thuat chi tiét ciia Bén moi | Phan bd diém | tender/Thuyét minh k§ thuat A thau
cau * X X , A : murc do dap
thau (To}al/Tong cua nha thau &
diém 100) g
There is a delivery and
5 installation progress chart/ Co 2

Biéu db tién do giao hang, lap
dat
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3. Price Evaluation and Comparison
Panh gia va so sanh gia

Least Cost Selection shall be applied. A contract award shall be determined by the lowest price offer among
technically qualified Bids. Considering that all noncompliant tenders having been eliminated, the contract is
awarded to the tender offering the lowest price.

Lua chon chi phi thap nhit s& dugc ap dung. Viéc trao hop ddng s& duge xac dinh théng qua muc gia chao thap
nhét trong s6 cac Ho so du thau dap tmg yéu cau vé - nang luc, ky thuat. Xét thay tit ca cac ho so du thau khong tuan
tha da bi loai bd, hop dong s& duoc trao cho nha thiu chao gia thap nhét
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ATTACHMENT 1
TAI LIEU PINH KEM

COMMITMENT TO INTEGRITY AND GOOD CONDUCT CLAUSES
CAM KET VE TiNH LIEM CHINH VA UNG XU TOT

WWF commits to the highest standards of professionalism, integrity and ethics in our workplace and in our
activities. As such WWF has adopted the WWF Ethics and Compliance Framework:
https://wwf.panda.org/organization/ethics/. This commitment is fundamental to creating effective, lasting and
equitable solutions to today’s environmental challenges. Recognizing that WWF is only one of many actors, we
expect all our grantees, contractual partners and other parties with whom we work to commit to the following:
WWEF cam két thuc hién céc tiéu chudn cao nhét vé tinh chuyén nghiép, liém chinh va dao dic tai noi lam viéc va
trong cdc hoat dong cua chung t6i. Do do, WWF da thong qua Khung tudn thu va dao duc cua WWE:
https://wwf.panda.org/organization/ethics/. Cam két nay 1a nén tang dé tao ra cac giai phap hiéu qua, lau dai va cong
bang cho nhiing thach thirc méi truong ngay nay. Nhan thic dugc rang WWF chi 1a mot trong nhiéu chu thé, ching
t6i mong doi tat ca cac bén duoc tai tro, cac ddi tac hgp dong va cac bén khac ma chung t6i hop tac ciing cam két
thuc hién nhiing diéu sau:

1. Respect people’s rights in accordance with customary, national and international human rights laws,
including vulnerable groups such as children.

Tuan thi quyén cta ngudi dan theo luat nhan quyén thong thuong, qudc gia va qudc té, bao gdm ca céac
nhom d& bi tén thwong nhu tré em.

2. Comply with and provide active support to WWF donor to ensure reasonable compliance with, all
applicable laws including but not limited to the applicable laws in terms of fraud and corruption and modern slavery
prevention (e.g. UK Bribery Act 2010, UK Modern Slavery Act 2015, US Foreign Corruption Practice Act) and
similar legislation in Recipient’s jurisdictions.

Tuan thi va hd trg tich cyc cho nha tai trg cua WWF dé dam bao tuan thii hop 1y tat ca cac luat hién hanh,
bao gdm nhung khong gidi han ¢ cac luat hién hanh vé gian 1an va tham nhiing ciing nhu phong chéng n6 1¢ hién
dai (vi du: Pao luat hdi 16 ciia Vwong qudc Anh nim 2010, Pao luat nd 1¢ hién dai cia Vuwong qudc Anh nam 2015,
Pao luat Thuc hanh Chéng Tham nhiing Nudc ngoai ciia Hoa Ky) va luat twong tu tai khu vuc phap 1y ciia Bén
nhén.

3. Respect integrity in the use of funds and assets which may be provided through this agreement, including
taking appropriate measures to prevent, detect and respond to concerns of misappropriation or other illegal event;
this includes implementing appropriate policies and procedures, and ensuring that employees, sub-contractors or
third parties respect the same;

Tuan thu tinh liém chinh trong viéc st dung von va tai san c6 thé duoc cung cip thong qua thoéa thuan nay,
bao gdm thyc hién cac bién phap thich hop dé ngan chin, phat hién va timg pho6 véi nhimg lo ngai vé hanh vi chiém
dung hoic sy kién bat hop phép khac; diéu nay bao gdm viéc thuc hién cac chinh sach va thu tuc pht hop va dam
bao rang nhéan vién, nha thiu phu hodc bén thir ba déu t6n trong nhimg chinh sach va thu tuc dé;

4. Respect and safeguard employees to prevent and respond to discrimination, harassment, abuse of power,
and gender inequity in the workplace.

Tén trong va bao vé ngudi lao dong nham ngan chin va tmg phd vai cac hanh vi phan biét dbi xir, quiy
r6i, lam quyén, bat binh dang gidi tai noi lam viéc.

5. Respect the rights of the labour force to health, safety, fair wages and benefits, working hours, freedom
of association and collective bargaining, no discrimination or harsh treatment, no forced labour, and respecting
labour restrictions related to children in line with ILO Labour Standards (http://www.ilo.org/global/regions/lang--
en/index.htm) or any other higher standard.

Ton trong cac quyén cua luc lugng lao dong vé strc khoe, an toan, lwong va phuc lgi cong bang, gid 1am
viéc, tu do 1ap hoi va thuong luong tap thé, khong phan biét ddi xir hodc d6i xur khic nghiét, khong lao dong cudng
blic va ton trong cac han ché lao dong lién quan dén tré em theo Tiéu chuin Lao dong cua ILO
(http://www.ilo.org/global/khu vuc/lang--en/index.htm) hodc bét ky tiéu chuan nao khac cao hon.

6. Respect standards and agreements around confidentiality, including but not limited to the sharing of
business sensitive information and personal data as protected by applicable legislation.

Tén trong cac tiéu chuan va thoa thuan vé tinh bao mat, bao gdm nhung khong gidi han viée chia sé thong
tin nhay cam trong kinh doanh va dir li€u ca nhan dugc phap luat hién hanh bao vé.
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7. The Recipient warrants it has never offered, given or agreed to give to any person any inducement or
reward (or anything which might be considered an inducement or reward) in connection with the entering into or
carrying out this Agreement. Nor to the Recipient’s knowledge is there a conflict of interest which has incited WWF
to sign this Agreement with the Recipient. The Recipient shall promptly disclose in writing to WWF any conflicts
of interest which could negatively impact WWF.

Bén nhan dam bao rang ho chua bao gid dé nghi, dua hodc dong ¥ trao cho bat ky nguoi nio bét ky sy xai
giuc hodc phan thuong nao (hodc bat ky didu gi c6 thé dugc coi 1a sy xti giuc hodc phan thuong) lién quan dén viée
ky két hodc thyc hién Thoa thudn nay. Bén nhan ciing khong biét ring c6 xung dot loi ich da xti giuc WWF ky
Théa thudn nay véi Bén nhan. Bén nhan s€ nhanh chong tiét 16 béng van ban cho WWF bt ky xung d6t loi ich nao
6 thé tac dong ti€u cuc dén WWEF.

8. Inform WWF of any breaches of these commitments in the grantee/contractee’s operations or the
operations of its sub-grantees or sub-contractees. Refer https://wwf.panda.org/organization/ethics for where to
report concerns.

Thong bao cho WWF vé bat ky vi pham nao ddi véi cac cam két nay trong hoat dong ctia bén duge cap/bén
nhén hop déng hodc hoat dong cua bén nhan tai tr¢ hodc bén nhan hop déng phu cua ho. Tham khéao
https://wwf.panda.org/organization/ethics dé biét noi bao céo cic mdi lo ngai.

9. The Recipient agrees that it shall require in writing any of its sub-grantees or sub-contractors to this
agreement to abide by these same commitments.

Bén nhan dong ¥ rang Bén nhan s& yéu cau bang vin ban bat ky bén nhan phy hodc nha thau phu nao theo
thoa thuan nay phai tuan theo cac cam két tuong tyr.
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ATTACHMENT 2: WWE’s General Terms and Conditions

GENERAL TERMS AND CONDITIONS for purchasing goods and/or services - WWF-World Wide
Fund for Nature (formerly World Wildlife Fund)

Article 1. Definitions
1.1 WWEF INTERNATIONAL:

WWEF-World Wide Fund for Nature (formerly World Wildlife Fund), a Swiss foundation pursuant to
Articles 80 ff of the Swiss Civil Code, No. CH-550.0.128.920-7, with its registered address at Rue Mauverney 28,
1196 Gland, Switzerland. To achieve its primary and other objectives, WWF INTERNATIONAL finances and
organizes nature conservation projects.

1.2 The counterparty:

The natural or legal person with which WWF INTERNATIONAL contracts an agreement for the
purchase/delivery of goods, the performance of services or activities, or any other contract.

1.3 Processing of personal data:

The processing and/or editing of personal data, as defined in the General Data Protection Regulation UE
2016/679, supplied by WWF INTERNATIONAL to the counterparty (or third party engaged by the counterparty)
in the context of a contract between WWF INTERNATIONAL and the counterparty.

1.4 Controller/processor:

The party responsible for the data processing (the controller) is WWF INTERNATIONAL,; the processor
is the natural or legal person processing the data at the instruction of WWF INTERNATIONAL and who is not
subject to the direct authority of WWF INTERNATIONAL.

Article 2. Applicability

2.1 These General Terms and Conditions apply to all agreements between WWF INTERNATIONAL and
the counterparty under which WWF INTERNATIONAL receives/has received one or more goods from the
counterparty and/or under which one or more (specified) activities have been performed and/or services rendered
for WWF INTERNATIONAL, as well as all offers and quotes of WWF INTERNATIONAL and/or agreements
under which WWF INTERNATIONAL delivers one or more goods and/or performs one or more (specified)
activities and/or renders one or more (specified) services to the counterparty, as well as any other agreement between
WWF INTERNATIONAL and the counterparty.

2.2 WWF INTERNATIONAL explicitly rejects any general terms and conditions or other conditions used
and/or declared applicable by the counterparty, even where the counterparty makes specific reference to such terms
and conditions.

Applicability of the terms and conditions of the counterparty must be explicitly agreed in writing by WWF
INTERNATIONAL.

2.3 In the event of a conflict between the provisions of an agreement between WWF INTERNATIONAL
and the counterparty on the one hand, and the provisions of these General Terms and Conditions on the other hand,
the provisions of the agreement prevail.

2.4 In the event of a conflict between these General Terms and Conditions and the provisions of the general
terms and conditions of the counterparty declared applicable in observance of article 2.2, the provisions of these
General Terms and Conditions prevail.

Article 3. Performance of the services

3.1 An agreement for the delivery of goods or an agreement for the performance of activities/ services is
contracted either by a separate written agreement, the placement of a written order by WWF INTERNATIONAL
or a quote issued by the counterparty which is signed by WWF INTERNATIONAL

In the above cases, these General Terms and Conditions will apply in accordance with art. 2.1.

3.3 The content of the agreement may not differ from the content stated by WWF INTERNATIONAL in
the order, whether that content is stated prior to or after a quote is issued by the counterparty, unless WWF
INTERNATIONAL consents to any different content in writing.

3.4 The counterparty is not permitted to transfer the rights and/or obligations under the agreement, whether
in whole or in part, to third parties, unless WWF INTERNATIONAL has granted its prior written consent.

3.5. The counterparty is retained as an independent contractor and is not engaged in an employee-
employer relationship, partnership, joint venture, or agency contract of any kind with WWF International or any of
its programme offices.
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The counterparty has no authority to create any obligation, express or implied, on behalf of WWF
International.

The counterparty does not and may not assume to represent WWF International unless authorized to do so
by WWF

International in writing.

Article 4.Warranty

4.1 The counterparty warrants the soundness of the goods delivered or activities/services performed, and
the counterparty warrants the accuracy of the specifications thereon provided by the counterparty. The counterparty
will also ensure that the goods delivered and/or activities/services performed are in compliance with applicable law.

4.2 If within one (1) year after approval by WWF INTERNATIONAL, faults in the goods delivered
(including, but not limited to, material and manufacturing faults in the materials used by the counterparty not
provided by WWF INTERNATIONAL) or shortcomings in the activities/services performed are observed, then the
counterparty must either repair/replace the goods or remedy the fault/shortcoming, at its own cost, without prejudice
to WWF INTERNATIONAL's entitlement to reimbursement of damages.

4.3 The warranty will not extend to less than the remedying of all faults arising during the agreed warranty
period, with the exception of those resulting from normal wear and tears or obsolescence, immediately and in full,
following notification to the counterparty, at no cost. The warranty does not limit WWF INTERNATIONAL's
entitlement to compensation for damages.

4.4 The warranty period will commence on the day on which the goods are actually put into use by WWF
INTERNATIONAL.

4.5 In the event of repair or replacement during the warranty period, the warranty period will be deemed
to have restarted from the date of repair or replacement.

Article 5. Force majeure

5.1 In the event of a temporary or permanent state of force majeure on the part of the counterparty, WWF
INTERNATIONAL is temporarily or permanently discharged from the obligations under the agreement, and WWF
INTERNATIONAL is also entitled to consider the agreement as dissolved. In that case, the counterparty is not
entitled to compensation of damages.

5.2 For the purposes of this agreement, force majeure is defined as force majeure within the definition of
the Swiss Civil Code. In any event, this definition does not include the non-fulfilment or late fulfilment by a third
party of its obligations towards the counterparty.

5.3 In the event of a temporary state of force majeure on the part of WWF INTERNATIONAL, WWF
INTERNATIONAL is authorized to extend the terms within which the agreement is to be performed by the period
in which the temporary state of force majeure is in effect.

Article 6. Payment

6.1 Payment by WWF INTERNATIONAL will be made within thirty (30) days after acceptance or
approval of the goods and/or services and/or activities or, if the date of receipt of the counterparty's invoice is after
that thirty day period, within thirty (30) days after that date.

6.2 WWF INTERNATIONAL is at all times authorized to deduct claims of WWF INTERNATIONAL
against the counterparty from the counterparty's claims.

6.3 If the counterparty assigns or pledges its claim against WWF INTERNATIONAL to a third party,
WWF INTERNATIONAL must be notified thereof by means of a registered letter, failing which WWF
INTERNATIONAL may settle this claim by payment to the counterparty despite the assignment or pledge. In such
cases, the counterparty will indemnify WWF INTERNATIONAL from any actions of that third party.

6.4 Unless it has been determined otherwise in the agreement, the counterparty is not entitled to charge
price-increasing factors which have arisen after the issue of the quote or the contracting of the agreement to WWF
INTERNATIONAL.

6.5 The counterparty can only charge price increases because of additional work if WWF
INTERNATIONAL has consented in writing to the performance of that additional work at the price in question.

Article 7. Liability

7.1 If the counterparty remains partly or fully in default of the fulfilment of its obligations under the
agreement, WWF INTERNATIONAL is authorized to either suspend the fulfilment of its obligations under the
agreement or to consider the agreement dissolved, at the choice of WWF INTERNATIONAL. In either case, WWF
INTERNATIONAL is authorized to charge all damages to the counterparty.
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7.2 In the situation referred to in article 7.1, WWF INTERNATIONAL may assign the further performance
of the agreement to a third party, at the counterparty's expense.

7.3 In the event of non-fulfilment by the counterparty of one or more of its obligations under the agreement,
WWEF INTERNATIONAL is authorized to charge extrajudicial costs to the counterparty if WWF
INTERNATIONAL is obliged to charge a third party with the handling of the matter.

7.4 The counterparty indemnifies WWF INTERNATIONAL in the broadest sense of the word for all
damages or damages claims (including, but not limited to the tax authorities based on any alleged employment
contract between the parties) relating to and/or resulting from an agreement with the counterparty, excepting where
WWF INTERNATIONAL can be held liable on the basis of the provisions of the present article.

7.5 Unless agreed otherwise in writing, WWF INTERNATIONAL cannot be held liable for any damages
relating to and/or resulting from an agreement with the counterparty, unless these damages are the direct
consequence of intent or gross negligence on the part of WWF INTERNATIONAL and these damages are
attributable to WWF INTERNATIONAL pursuant to the law.

7.6 Under no circumstances is WWF INTERNATIONAL liable for damages and/or costs of any nature
and/or amount whatsoever that are in any way related to or result from actions, omissions, errors and/or the quality
of the work of third parties that are engaged by WWF INTERNATIONAL in the performance of the agreement,
even in the event of intent or gross negligence on the part of these third parties.

7.7 If and insofar as — despite the provisions of the present article — it should turn out that WWF
INTERNATIONAL bears any liability under any title whatsoever, this liability is at all times limited to the
contractual interest (per year) of the contract in question, or at least to the amount paid out by WWF
INTERNATIONAL s liability insurance, in either case up to a maximum of

250.000, - Swiss francs.

7.8 Every claim of the counterparty against WWF INTERNATIONAL expires one (1) year after the
termination and/or completion of the performance of the agreement to which the claim pertains, unless the fact on
which the legal claim is based could not have been observed within this period, in which case the legal claim in
question expires one (1) year after the moment at which the relevant fact could have or should have been observed
by the counterparty.

7.9 The counterparty indemnifies WWF INTERNATIONAL against all claims of third parties in regard to
the agreements implemented by WWF INTERNATIONAL, unless it becomes established at law that these claims
are a consequence of intent or gross negligence of WWF INTERNATIONAL, and, moreover, the counterparty
demonstrates that it is blameless in this regard.

Article 8. Intellectual Property Rights

8.1 Nothing in this agreement will entitle a Party to use any trademarks, trade names, logos or any other
intellectual property rights of the other Party without the other Party’s express written consent. Unless expressly
provided for under the Agreement, no license or right, express or implied, is hereby conveyed or granted by WWF
INTERNATIONAL to the counterparty in relation to WWF INTERNATIONALS intellectual property rights.

8.2 Unless it has been determined otherwise in this agreement, WWF INTERNATIONAL is the title holder
to the materials, goods and/or services to be produced by the counterparty under the agreement on which copyrights
and other intellectual or industrial property rights or similar rights could be vested. The counterparty undertakes the
obligation to perform any juristic acts necessary for any transfer to WWF INTERNATIONAL of copyrights and
other rights of intellectual or industrial property or similar rights.

8.3 In any event, the counterparty indemnifies WWF INTERNATIONAL from all claims of third parties
resulting from and/or relating to the materials, goods and/or services provided to WWF INTERNATIONAL on
which copyrights and other rights of intellectual or industrial property or similar rights are vested.

Article 9. Duration of contract

9.1 Unless it has been determined otherwise between the parties, agreements are entered into for a one-
year term (Term). The agreement shall be renewable at the end of the current Term for a successive 3 year term
unless either party gives written notice of its intention not to renew 3 months before expiration of the current Term.

9.2 Unless it has been determined otherwise between the parties, the agreement must be terminated by
registered letter. Upon termination of the agreement, both parties will observe a notice period of three (3) months.

9.3 Either party is authorized to dissolve the agreement (in whole or in part) without any notice of default
or judicial intervention being required, with immediate effect, by means of registered letter to the counterparty, if:
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a. the counterparty does not fulfil/has not fulfilled one or more of its obligations under the agreement
and, after being notified by demand letter, has still failed to do so two (2) weeks after the demand or
is still acting in violation of one
or more provisions of the agreement and, after being notified by demand letter, has not desisted its violation
of one or more of the provisions of the agreement within five (5) business days;
b. the counterparty is declared bankrupt, applies for suspension of payments, is placed under
conservatorship, changes

its business activities or undergoes a change of actual control;

c. the counterparty's situation is such that due to insolvency, prejudgment conservatory attachment
is lain on its moveable and/or immoveable property or any portion thereof, and this attachment is not
lifted within fourteen (14) days;

d. a situation arises under which, in consideration of the damages or impending damages, a party
cannot be required to allow the agreement to continue. This basis will arise for WWF
INTERNATIONAL primarily, but not exclusively, if because of or in relation to the agreement, such
negative publicity arises that in the opinion of WWF INTERNATIONAL, it cannot be required to
allow the agreement to continue (this at the sole determination of WWF

INTERNATIONAL );

e. the counterparty regularly fails to fulfill one or more of its obligations or regularly fails to do so
in a timely manner and/or after the first demand.

9.4 Dissolution of the agreement pursuant to the provisions of this agreement is without prejudice to all
other rights accruing to the dissolving party under this agreement and/or the Swiss Civil Code on the basis of
attributable or non attributable failure, and also without prejudice to the dissolving party's option to claim
compensation of damages.

Article 10. Processing of personal data

10.1 WWF INTERNATIONAL remains the controller of personal data that it needs to share with the
counterparty for the purposes of the agreement between them. The counterparty and/or the third party/processor to
be designated by the counterparty will have no independent authority over the personal data to be supplied by WWF
INTERNATIONAL.

10.2 The counterparty and/or the third party/processor to be designated by the counterparty will only
process the personal data supplied by WWF INTERNATIONAL after a written instruction of WWF
INTERNATIONAL to do so, except in cases where it has been prescribed otherwise by a provision of law and/or
judicial order, in which case the counterparty and/or the third party/processor engaged by the counterparty is obliged
to inform WWF INTERNATIONAL immediately.

10.3 The counterparty will only engage a third party or parties as processors after obtaining the written
permission of WWF INTERNATIONAL to do so.

10.4 The counterparty and/or the third party/processor to be designated by the counterparty, and WWF
INTERNATIONAL will take sufficient steps (both technical and organizational) to secure the personal data in
question against loss or unlawful processing. WWFINTERNATIONAL is at all times authorized to inspect the steps
taken or have them inspected.

10.5 The counterparty is obliged to adhere to the confidentiality obligation as set out in the General Data
Protection Regulation. The counterparty is obliged to enforce compliance by the third party/processor it engages
with the provisions of article 12.3 of these General Terms and Conditions and the confidentiality obligation as set
out in the General Data Protection Regulation.

10.6 If the counterparty and/or the third party/processor to be engaged by the counterparty processes the
data of WWF INTERNATIONAL in another member state of the European Union (whether directly or indirectly),
the counterparty and/or the third party/processor to be engaged by the counterparty will ensure that this is done in
accordance with the legislation and regulations of that member state. The processor will only process the personal
data of WWF INTERNATIONAL (whether directly or indirectly) in a country outside of the European Union after
prior consultation with WWF INTERNATIONAL.

Article 11. Applicable law/disputes

11.1 All orders and agreements for the purchase/delivery of goods and/or the performance of services
and/or activities, as well as all other agreements, are governed by Swiss law.
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11.2 Any disputes between the parties arising from, resulting from and/or relating to any agreement with
the counterparty will be presented to the Courts of the Canton of Geneva, insofar as this is not precluded by the
provisions of law.

Article 12. Compliance with WWF International policies.

Counterparty has read, understands, and commits to, the WWF Fraud & Corruption Policy to be
downloaded to be downloaded from: https://wwf.panda.org/discover/about wwf/our values/ and commits to act in
a way consistent with WWF international's Code of Ethics attached here in and will not engage in fraudulent or
corrupt acts.

Article 31. Concluding provisions

12.1 If any provision of these General Terms and Conditions proves to be not legally valid and/or loses its
legal validity, this will not affect the other provisions of the General Terms and Conditions, and the parties are
obliged to establish a new provision as quickly as possible, with a scope which approaches the former provision as
closely as possible.

12.2 Changes to these General Terms and Conditions and the agreement are only valid if agreed in writing
between the Parties.

12.3 Except in cases where a provision of law and/or judicial order dictates otherwise, both during the term
of the agreement and thereafter the parties are obliged to observe confidentiality in regard to all confidential
information received by them, and to in no way disclose such information and/or grant the use of it to any third
party, and to only use that information for the purpose for which it was provided. For the purposes of this article,
"third party" is understood to include all people working in the parties' respective organizations that do not need to
be made aware of the information in question.
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