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Abstract: Under the background of national development strategy in the new era, cross-border e-commerce with the help of
Internet platform can realize the interconnection between producers and consumers, and gradually expand the influence of
international trade. Based on big data technology, this paper builds an industry chain with cross-border e-commerce members'
participation, and analyzes the specific application of big data in the product support, internal operation, external marketing,
logistics service and service evaluation of cross-border e-commerce industry chain. The purpose is to effectively promote the

healthy development of cross-border e-commerce and improve China's trade and economic level.
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1. Introduction

Based on the perspective of the industry chain, using big data to study cross-border e-commerce and
discover new economic growth points has become a new value demand for cross-border e-commerce
development in the era of big data. The drive of big data technology plays an important role in cross-border
e-commerce transactions. Its application value and ideas are mainly reflected in the five major links of the
cross-border e-commerce industry chain: product support, internal operations, external marketing, cross-
border logistics and service evaluation (Figure 1.).

Cross-border e- Cracsbordar

supplier > commerce — > : : 1 end-user
service provider
Dlat{orm 'l
Product Internal External | Cross-border Service
support operations marketing logistics commentery
Big data
. technology
. Physical .
Personalized Channel Constructing
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optimization > location »
Product 3 Identify evaluation
Supply chain Product :
update Intermal consumer update index system
Improve user SLaraten attributes IS TBE Consumer
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management Erafkatin user amalvsts
9 satisfaction y

Figure 1. Application framework model of cross-border e-commerce industry chain based on big data
technology
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2. Product Support

The effective combination of big data and product support has become a key means for suppliers to enhance
product competitiveness. As the core support of products, the function embodied by big data is to be able
to analyze customer’s personalized demand information for products, carry out personalized design of
products, meet the personalized needs of users, provide differentiated services, and expand differentiated
markets. In addition to the economic activities of the enterprise, another very important application path is
to improve and optimize the product itself through the unified needs and suggestions of customers for the
product, so that the update of the product highly meets the needs of customers, thereby improving cross-
border electricity ). The satisfaction rate of core users of commercial products improves the economic
benefits of cross-border e-commerce companies.

3. Internal Operations

Cross border e-commerce is the product of the combination of foreign trade and information technology,
and its development is inseparable from the construction of internal support conditions. At the internal
operation level, the information service function design of cross-border e-commerce platform tends to be
convenient and diversified driven by big data technology. From the perspective of cross-border e-commerce
platform optimization, cross-border e-commerce enterprises can make full use of big data to optimize their
own websites, adjust the information function of cross-border e-commerce platform, ensure that the content
of the web page is more detailed and substantial, enrich consumers’ perception of products when purchasing,
and avoid the limitations of the original traditional manual data processing, such as lag, low efficiency and
distortion °!. From the perspective of supply chain management efficiency, based on big data technology,
the sources of enterprise source information tend to be diversified. Cross border e-commerce enterprises
need to rely on big data technology to determine the key factors of supply chain efficiency, and make
reasonable design and arrangement according to the key factors, so as to improve the operation efficiency
of cross-border e-commerce enterprises' supply chain as far as possible.

4. External marketing

In the external marketing link, cross-border e-commerce companies can identify user attributes based on
big data technology and formulate reasonable and targeted marketing strategies. Cross-border e-commerce
companies can distinguish whether users are long-term customers or potential customers based on the
relevant big data of users on the cross-border e-commerce platform, and then develop marketing strategies
that meet their characteristics for different users based on user attributes, and establish a good relationship
with users. The cooperative and interactive relationship achieves a win-win situation for both parties in the
transaction (Figure 2.).

5. Cross-border logistics

With the advent of the “big data” era and the continuous development of cross-border e-commerce, the
combination of big data technology and cross-border logistics has also become an inevitable trend of
development. Using big data analysis technology to reasonably select physical store locations, establish a
data analysis management system based on logistics data, and select the most suitable delivery method
according to the time and address of the user's receipt of goods to provide customers with high-quality
logistics services. In addition, in response to the information feedback from the big data of cross-border e-
commerce logistics, cross-border e-commerce companies can adjust the number and location of commodity
storage, increase the storage of popular commodities in hot-selling regions, and reduce the storage of
unsalable commodities in unpopular regions.
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Figure 2. Application of Big Data Technology in External Marketing

6. Service commentary

Combined with the actual situation of cross-border e-commerce in China, from the perspective of service
process of cross-border e-commerce, we make full use of the Internet and big data to design, build the cross-
border e-commerce service evaluation index system, and further improve the cross-border e-commerce
service management mechanism and government supervision . Based on the perspective of consumers,
the big data technology is used to analyze the service experience and evaluation of consumers on cross-
border e-commerce, so as to analyze the behavior of customers in cross-border e-commerce platform and
study the consumer psychology of cross-border e-commerce users, so as to make it easier to lock in potential
customers and provide personalized services
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Abstract: With the vigorous development of network information technology, e-book borrowing service came into being and
showed a vigorous development trend. Therefore, in order to strengthen the service function, the library needs to gradually
improve the e-book borrowing service, so as to provide readers with high-quality service content, so that the library can give
full play to its function of disseminating scientific and cultural knowledge. Therefore, in this article research, we first discuss
the main reading methods of e-books, then investigate the current reading situation of e-books and traditional paper books in
the library, and then put forward corresponding development strategies to effectively promote the rapid development of the

library and strengthen the level of e-book borrowing service.
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1. Introduction

In the construction and development of our society, network information technology has been widely used
and practiced, which has a positive impact on the development and construction of various fields of society.
With the continuous development of network information technology, e-books came into being. It can use
the Internet as the carrier to spread knowledge, so that readers can read through network channels, which
effectively strengthens the convenience of the reading process. At the same time, it is also a more
convenient way for readers to obtain books, and give full play to the dissemination function of scientific
and cultural knowledge of books. Since the electronic books came into being, the service mode of the library
has changed correspondingly. E-book service for the readers has become an important way of service.
Therefore, in order to further strengthen the service level of the library, make it better dissemination of
scientific and cultural knowledge, it is necessary to strengthen the library borrowing service discussion and
research, so as to constantly improve the service mode of the library, so that the library can play a better
role in the current network information age.

2. Main reading methods of e-books
With the wide application of Internet technology, e-books have become a new way of reading, and have
been favored and recognized by the majority of readers. E-books have good convenience in the reading
stage, so they have developed rapidly. In the development, the main reading methods of e-books are divided
into the following:

(1) Online reading

Online reading is not only the main form of e-book communication, but also an important way for readers
to read e-books. It is mainly that readers search e-books through browsers and then read on the Internet.
For example: Readers can log in to the e-book website through computer devices or mobile intelligent
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terminals, and then read online for free or paid [!l. At present, during the development of e-books, there are
relatively few kinds of free e-books that can be provided by various e-book websites. At the same time, the
publishing age of various books is relatively long. Paid reading can obtain richer e-book content. Therefore,
online paid reading has gradually developed into a mainstream e-book reading method, and has wide
recognition in the scope of the public.

(2) Offline download reading

Offline download reading is one of the main reading methods of e-books. It refers to that readers use the
corresponding network reading software to download the paid or free books on the website offline, and
then generate the file format for readers to read, so that they can read offline on the readers’ personal
computer or mobile intelligent terminal. At present, the way of offline download reading is also common.
Readers can download their favorite e-books through software and use their spare time to read, which has
a positive impact on the development of e-books.

(3) Reading on CD

Reading with CD is also an important way of reading e-books. Usually, readers can put the CD into personal
computers or other e-reading devices, so that they can read the e-book information in the CD, and then
carry out the reading process. In essence, reading through CD is also a way of offline reading. Generally,
some e-book supply websites will consider the download rate of e-books, so they will provide readers with
paid book CD to enable readers to read offline through CD [?. In addition, some publishing houses in China
will also provide electronic CD during the book sale, or issue CD versions of books to help readers improve
the convenience of reading.

3. Investigation on the reading status of e-books and traditional paper books in library

In this paper, a random survey was conducted among 100 readers in the form of questionnaire survey to
understand the current reading situation of e-books and traditional paper books in the library and readers'
preferences for the above two reading methods. The survey results are as follows:

3.1. Comparison of reading convenience survey

The following Table 1. shows the survey and statistics on the reading convenience of e-books and paper
books. According to the following statistical table, 79 respondents believe that e-books are relatively
convenient to read, accounting for 79%. This part of readers believe that e-books are far more convenient
than paper books in the reading stage, At the same time, the excellent attributes of e-books are not
comparable to those of paper books, such as: Paper books have the function of text retrieval, and can also
be consulted in the catalogue, so it is more convenient to find the contents of the whole book. In addition,
at the stage of reading e-books, readers can freely use the functions of e-book labels, lines, annotations and
highlights. The text in e-books can also be enlarged and reduced with the reader's reading appropriateness,
and these advantages are not provided by traditional books. Moreover, e-books have good convenience in
the carrying stage. Often, an e-book with about 1 million words occupies only about 10M of storage space,
while it exceeds 400g if carrying paper books. Therefore, e-books have stronger convenience than
traditional paper books.

Thirteen people think it is convenient to read paper books, accounting for 13%. This part of readers
think that although the electronic reading equipment is exquisite and easy to carry, the electronic equipment
needs to be turned on or off, and will also be limited by hardware such as power supply. During the reading
process, it will be affected by the surrounding light conditions, such as: It's almost impossible to read
directly in sunlight. However, if you choose traditional paper books, you can browse books from any angle
anytime, anywhere, and will not be limited by the power supply. As for the reading of a book, paper books
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are relatively more convenient.

The number of people who hold a neutral attitude towards the two is 8, accounting for 8%. This part
of readers believe that traditional paper books and e-reading have their own advantages, so they will choose
e-reading or paper reading according to their own preferences and specific reading environment.

Table 1. Survey and statistics of reading convenience of e-books and paper books

E-book is convenient Paper book is convenient Each has its own advantages
Number of people 79 people 13 people 8 people
Proportion 79% 13% 8%

3.2. Comparison of reading comfort survey

Table 2. below is a statistical table for the reading comfort of electronic books and paper books. It surveys
100 readers on the reading comfort of electronic books and paper books respectively and makes statistical
table 2 below. Among them, 75 people thought that e-reading was more comfortable, accounting for 75%.
This part of readers thought that the reading method of e-books had good convenience. At the same time,
e-books only need to move a finger to complete the page turning process during reading, while traditional
paper books need to turn the pages manually one by one. At the same time, small and exquisite handheld
electronic devices are more comfortable in the reading stage, so the comfort of choosing e-reading mode is
obviously better than traditional paper books.

The number of people who think that the reading method of paper books is more comfortable is 34,
accounting for 34%. This part of readers think that there are great differences between paper book reading
and e-book reading. It needs to be applied to e-reading equipment and related reading software, and the
essence of this reading method is to see the content display on the screen, which belongs to a kind of “screen
reading,” In the reading stage, the screen will reflect, flicker and shake, causing discomfort to people’s eyes.
If reading for a long time, it is prone to visual fatigue, while the selection of traditional paper books will
not produce the above situation. Therefore, it believes that traditional paper books have better comfort.
The number of people who think that the reading comfort of e-books is similar to that of paper books is 11,
accounting for 11%. This part of readers think that the reading comfort of choosing paper books and e-
books is similar. Both of them need readers' attention and eyes to read the contents of books in the reading
stage. Reading for a long time will produce problems such as visual fatigue and shoulder and neck pain.
Therefore, appropriate activities and relaxation in the reading stage can improve the comfort of the reading
stage.

Table 2. Survey and statistics of reading convenient of e-books and paper books
E-books are comfortable to  Paper books are comfortable to  The two are similar

read read
Number of people 55 people 34 people 11 people
Proportion 55% 34% 11%

4. Library e-book borrowing service strategy

4.1. Changing the concept of book service

In the daily operation and development of the library, book service is an important content. Whether to
provide readers with high-quality book service also determines the readers’ reading experience and
satisfaction. Therefore, in order to effectively promote the development and innovation of library e-book
service, the primary task is to change the book service concept, so as to gradually open up a new service
form, so that readers can enjoy high-quality e-book borrowing services in the library !, First of all, the
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library needs to pay attention to innovation, focus on reader oriented, change the service form, make full
use of network information technology and various intelligent terminals to provide e-book borrowing
services for readers, so that readers can obtain more abundant e-book resources.

4.2. Provide personalized e-book borrowing service

Providing personalized e-book borrowing services for readers is also an important measure to improve
readers’ satisfaction. At the same time, it is also conducive to the library to give full play to its function of
disseminating scientific and cultural knowledge, make the social reading atmosphere stronger, and help
strengthen the comprehensive quality of our people *!. For example: The book retrieval function can be set
up in the library portal. Readers can carry out book retrieval according to the e-books they need to obtain,
improve the convenience for readers to obtain the target books through retrieval, and open some free e-
book download services to continuously shorten the distance between the library and readers and enhance
the stickiness of readers. In addition, it can also provide customized e-book borrowing services for readers
to meet the personalized reading needs of different types of readers, so as to effectively promote the
development and innovation of Library e-book borrowing services.

4.3. Improve e-book resources

Improving e-book resources is an important measure. Through this measure, different types of readers can
be guaranteed to obtain their favorite e-book resources. Therefore, more energy needs to be invested in this
work to strengthen the service function of the library ©°l. For example: The library can build an e-book
resource information database, and then strive to strengthen the integration of various e-book resources, so
as to enrich the library's e-book inventory, so that readers can enjoy comprehensive and comprehensive
book borrowing services in the library. In this process, the staff of all posts in the library need to strengthen
the study of network information technology, understand and study how to correctly carry out e-book
borrowing service, so as to effectively improve the service function of the library.

5. Conclusion

To sum up, e-book service plays a vital role in the daily operation and development of public libraries.
Whether to provide readers with high-quality e-book borrowing service also determines the operation level
of the library. Therefore, it is necessary to scientifically design and plan all links of the work to
comprehensively promote the improvement of the e-book borrowing service level of the library.
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Abstract: Lithium battery has recently gained more and more attention worldwide. It has wide usage that range from toys to
electric cars. Choosing a suitable material that best fits the overall performance as electrode for the battery is very essential.
For cathode material, apart from the traditional and widely-used LiCoO», LiFePO4 and so on, there are innovations that include
the use of V,0s. Researches have been done focusing on how to further improve the performance for V,0s cathode in terms
of different structure, forms or combination with other chemical molecules. This research paper will make a summary of the

materials derived from traditional V,Os as well as their performances.
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1. Introduction

The development of high-performance lithium ion batteries is mainly limited by the relatively low capacity
of the negative electrode and poor cycling stability. Considering the limitations of LiCoO2, LiMn2O4 and
other traditional cathode materials, the low theoretical capacity and multi-step synthesis requirements of
LiFePO4, these materials do not have advantages for flexible wearable electronic devices in the new era [~
2. However, a new type of cathode material V,Os with high theoretical specific capacity and abundant
activity in nature appears to be a very appealing choice. V2Os has a variety of derived materials which make
it has a great research prospect. Vanadium-based compounds exhibit a range of oxidation states, including
V3, V¥, V 3 and V¥, making them feasible to composite with many other anions and cations to form
vanadium oxides P!,

Poor cyclic performance is the most important problem for V>Os materials and its derivatives. The most
serious problem for traditional lithium battery cathode materials is that the long cycle stability, good rate
capability, and high mass loading cannot be achieved at the same time !, which is caused by the irreversible
Li" intercalation at the deep discharge condition

In this passage, several different materials derived and improved from the original vanadium oxides
compound in terms of their performance are concluded. These materials include V>Os with HoMSs, O
vacancies and so on, while also in different forms, such as in xerogel forms and in nanotube form. Many of
them have significant improvement compared with traditional form considering in charge-discharge
capacity and other means, but meanwhile perform poorer in other aspects, especially in the performance of
stable cyclability.
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2. Materials and Performances
2.1. V205 Nanotubes

80.0

40.0

0.0

Figure 1. Images of V,0s nanofiber !

V205 nanotube array has initial capacity of 300 mA h g™!, which is almost two times higher compared
to the initial capacity of the traditional V,Os film, which is 140 mA h g!. Short diffusion distance and large
surface area of the nanotube array are the main reasons for this improvement in capacity.

However, unstable discharge cyclability performance is still obvious (the capacity is reduced to
2001and 180 mA h g at the second and third charge and discharge), but there is still improvement
compared with colloidal or ordinary V205 film (30% more power than traditional V,Os film at the sixth
charge and discharge) 16,

Newly reported improvement related to V>0Os Nanofibers includes V,Os/CNT (Carbon nanotube).
Figure 2. shows the number of cycles in the relation with capacitance retention. V20s/CNTs composites
have good electrochemical stability, and after 5000 cycles, the capacitance loss is only 8.8%, which is a
high result compared with other electrodes.

Voltage (V)

= e o w

on <4
80
o8~

Capacity retention (%)
\oage (V)

| A,

Cycle number

Figure 2. V20s/CNTs capacity retention in relating with cycle numbers ¢!

It was found that V>Os /CNTs with weight ratio 0.5:1 had the highest capacitance among different
ratios. Due to mutual penetration of carbon nanotubes and V>0s nanosheets, the composite structure is
layered porous. Based on the structure of V,0s, the conductivity of CNTs and the high capacity of V,0s,
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V205 /CNT electrode has a power density (0.27 W ¢cm™) and energy density (1.47 mWh cm™) [,

2.2. V205 HoMSs (3D hollow multi-shelled structures)

The HoMSs, also known as 3D hollow multi-shelled structures, has more active sites and more surface-
volume ratio can be provided for lithium-ion storage to improve the specific capacity of cathode. In addition,
due to the shorter path needed to transport lithium electrons and ions and increased electrode-electrolyte
contact area, HoOMSs can make lithium ions enter lithium ions better, thus improving the rate capacity.

A 3D textile-based cathode electrode coupling a V>0s-HoMSs active material with a metal fabric
collector for good quality flexible lithium batteries has been reported by Zhu et al., 8], The cathode electrode
of the fabric i1s composed of single or multi-shell V2,Os HoMSs synthesized by STA (denoted as nS- V,0s.
The number n representing number of shells) for the active material, and cotton coated by nickel (reduced
to Ni-Cotton) fabric for the use of mechanical support and conductive collector. Due to the advantages of
the above HoMSs, the large surface area and flexibility shown of the Ni-Cotton structure, as well as the
good combination of V2Os HoMSs and Ni-Cotton, the 3S- V>Os HoMSs/ Ni-Cotton electrode under the
high-quality load of 2.5 mg cm™, it can maintain an astonishing capacity of 222.4 mA h g™! even after 500
charge and discharge cycles. This proved that it has good ability for repeated use, also solving the traditional
problem of cathode material in terms of poor cyclability.

a 40 b 500 c Togool —— 35-V,05Homs
B = 500 | —o—38-V,05 HoMS = ‘ 25-V,0; HoMS
;; 357 é i — 28-V,0 HoM$ *é %\\ —— V,05 Hollow sphere
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i S e — S 200100 mA g s izl 4™
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Figure 3. Note that V205 Hollow sphere also known as 1S-V,0s

Figure 3., Note that V,0s Hollow sphere also known as 1S-V>,0s HoMS a) 1st, 25th, 50th, 100th, and 200th
charge—discharge curves of 3S-V>0s HoMSs/Ni-cotton. b) Cycling performance, measured at a current
density of 500 mA g !, of V205 hollow sphere/Ni-cotton, 2S-V20s and 3S-V20s HoMSs/Ni-cotton, and
V>0s nanosheets/Ni-cotton fabric electrodes. ¢) Rate performance of V20s hollow spheres/Ni-cotton, 2S-
V105 and 3S-V20s5 HoMSs/Ni-cotton, and V205 nanosheets/Ni-cotton fabric electrodes 181,

As shown in Figure 3. c, specific discharge capacity of 3S-V>0s HoMSs electrode was 601.8 mAh g!
under current density of 100 mA g !. That is much better compared with other traditional cathode material.
Even when the current density increased to 1000 mA g™, there is still a high capacity of 264.6 mA h g ",

In Figure 3. b, the capacities of HoMSs and nanosheets after 200 cycles were respectively 268.3, 226.7,
204.0 and 173.9 mAh g!. Maximum specific capacity electrode is obtained using the 3S-V>0s HoMSs/
Ni-Cotton. This is attributed to the fact that a larger surface area can be provided by 3S-V>0s HoMSs and
more active sites for lithium-ion storage, so specific capacity can be improved. Also, when compared with
V>0s5 nanosheets, HoOMSs materials shown better cyclic stability and capacity, that is mainly due to some
of the factors. Firstly, because of the pore structure, electrolyte permeates the inner shell better. Secondly,
the thin shell reduces the stress caused by volume expansion and reduction, while also shortens the time
needed for transportation Thirdly, multi-shell structures may provide more places to store lithium.
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2.3. Orthorhombic phase V205 with O vacancies (denoted as V- V205)

V-V,0:s is also an appealing material available for use in lithium battery cathode. Figure 4. are SEM, TEM
images showing pure V20s and V- V,0s. From the graph provided, it is clear that both V-V20s and V205
have two-dimensional lamellar morphology. Using higher magnification SEM and TEM images, V-V,0s
has many deeper troughs on the surface and large surface fluctuations (Figure 4. ¢, g, h), whereas V20s is
a slab fracture attributable to mechanical forces during sample preparation (Figure 4. f, j, k), the rough
surface of V- V,0s more effectively inhibits the accumulation of flakes, stores more electrolytes, provides
more material-electrolyte contact area, and loosens mechanical strain resulting from insertion/disinsertion
cycle of Li* compared with pure V205 ).

i

Figure 4. SEM, TEM samples of V205 and V-V,05"!

According to Sun et al., at the current density of 200 mA g!, Figure 5. a shows the cyclic ability for
both the V-V20s and the pure V205 electrode. Compared with pure V20Os, it is clear that V-V,0s shows
better discharge capacity. Given current density of 1A g (Figure 5. c), maximum specific discharge
capacity of V-V20s and V,0s is respectively 230.2 and 256.6 mAh g™!'. The discharge capacity after 50
cycles are respectively 213.1 and 237.9 mAh g*!, and the discharge capacity after 100 cycles are respectively
199.2 and 224.7 mAh g!.0Insertion/ removal capacity of Lithium ions in V- V2Os are always better
compared with traditional V2Os. The capacity retention rate of V-V20Os still remains at 87.6% at the 100th
cycle. Even at higher current density of 3A g!, as shown in Figure 5. d, excellent discharge capacity
stability is still shown on the graph, always higher than that of V,0s, and remain at the value for
approximately 150 mAh g™! for all the cycle number smaller than 200.

Cyclic stability of V20s and V-V,0s samples is compared for 1 and 3 g”! current density (Figure 5. c,
d). At 1A g’!, there is first increased and then decreased discharge capacity of V-V20s and V20s, the
maximum capacity are found to be 218.4 and 200.6 mAh g™'. During cycle measurement, the significant
increase in capacity during the first few cycles can be attributed to electrode activation (electrolyte
penetration and/or active surface increase). After 200 cycles, discharge capacities of V- V205 and V20s are
respectively to be 189.3 and 172.4 mA h'. When 3A g is adopted, the capacity first increased slowly and
remained stable for both two electrodes. Maximum discharge capacities of V20s and V-V,0s are
respectively 141.7 and 150 mAh g™!. In the condition of hypoxia, V2Os is easy to lose the O atom in crystal
structure and form Oxygen vacancy. O vacancies acts as important role to help to reduce V" to V*,
improve electron and ionic conductivity, also providing additional sites for lithium ions to embed in [1>-11],
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Figure 5. (a) V- V20s and V20s electrodes at a current density of 200 mA g™, measured for the cyclic
performance; (b) At a current density of 200 mA g!, differential specific capacity plots of the V- V20s
drawn with different cycle numbers, cyclic performance of V-V20s and V»0Os, respectively, are drawn at a
current density of (c) 1 A gl and (d) 3 A g!'PL

2.4. Li20-V205-Si02-B203 glass

Suitable cathode materials also include glass materials because of their controllable capacity by controlling
the composition of the glass. In addition, glass materials ordered with short-range structure can have much
improved dynamics, and facilitate electrochemical cycling.

SiO; has a very high melting point (1650+£50), so for the Li,O-V20s-SiO; glass system, there is also
a higher melting point. Therefore, a low melting point (450°°) B2Os glass molding agent was used to reduce
the melting point. In addition, because of phase separation, borosilicate glass has high ionic conductivity,
and B20s can also reduce the tendency of crystallization in terms of the glass material.

In Figure 6., 20Li120-30V205-(50-x)Si02-xB203 (x=10, 20, 30, 40) are named as LVSB10, LVSB20,
LVSB30 and LVSB40 sample, respectively. The two graphs provide evidence for the cyclic stability for
these cathode materials. Figure 6. a and b shows the relationship between voltage and discharge capacity.
Under both circumstances, 50 mAh g! density is adopted. It is find that under the 1.5V to 4.2V voltage
range, four samples display poor capacity of charging. The discharge capacities of LVSB10, LVSB20,
LVSB30 and LVSB40 were 123.7 mAh g!, 51.5 mAh g, 37.9 mAh g and 19.5 mAh g’!, respectively.
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With high V*' ratio, in the LVSB10 sample, it has higher initial discharge capacity compared with that in
other samples. Plus, the more number of V*', the smaller polaron jump can be generally shown, thus
achieving higher conductivity %!,

However, the capacity of the glass cathode material decreases rapidly. The capacities of all four LVSB
materials undergoes rapid decrease after 50 cycles. The capacity retention rates were hardly above 50%,
showing not stable cyclability when more charge and recharge cycles are being repeated. In Figure 6. b,
the results shows that LVSB glass has electrochemical activity, but poor cycling performance for glass
cathode material, mainly caused by the low electron conductivity due to the large particle size and its
volume may also have changed during the ion and electron extraction or insertion.
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Figure 6. Charge and discharge curves for (a) 1st cycle, (b) 50th cycle using LVSB10, LVSB20, LVSB30
and LVSB40 as glass samples %,
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Figure 7. Cycle number versus discharge capacity of LVSB and LVSB-b for both fixed current density(a)
and changing ones (b)

LVSBI10-b can be made by milling the LVSB 10 sample, which this process can make LVSB 10
particle smaller, creating LVSB10-b with smaller particle. Cyclability ability of both LVSB and LVSB 10-
b are first going to pass through a stable voltage, which ranges from 1.5V to 4.2V to give stable current
density of 50 mA g!. In this case, it can be shown from Figure 7. a that LVSB 10-b obviously win in every
cycle number under 100 in terms of discharge capacity. For the 100" cycle, LVSB 10-b still reaches
discharge capacity of approximately 100 mAh g™!, still maintain the capacity retention of nearly 70%, while
the value for LVSB of discharge capacity at 100" cycle is only approximately 30 mAh g''. In Figure 7. b,
providing the changing current density, LVSB 10-b still shows better performance under the condition of
different current density. The main increase in cyclability is mainly due to the impedance of charge transfer
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is largely decreased, and lithium ion diffusion is rather easier. It is conjectured that due to the decrease in
particle size for LVSB 10-b, both electron and lithium ion transporting pathways can be shortened, so the
conductivity of the cathode can be effectively improved.

2.5. V20s xerogel

V>0s xerogel can be directly made from traditional V,Os crystals. The xerogel is obtained by adding molten
vanadium oxide that is heated to 800°C into water. According to Huguenin et al., ['3] the electrochemical
performance analysis showed that V2Os xerogel was a suited lithium battery cathode material choice, with
a reduction potential 3 higher than that of lithium, an energy density of about 600 Wh kg!, and a specific
capacity of about 250 Ah kg™!. However, the poor cyclability that decreases obviously with the increase of
the number of cycles for vanadium oxide xerogel still exists.

film annealing gas interlayer spacing (A) grain size (nm)
1 3 h air 11.0 14.3
2 0.5 h air +2.5 h N> 11.1 11.6
3 2.5h N3 + 0.5 h air 11.2 6.4
B 3 h N> 11.5 S.1

Film 1 Film 2

Film 3 Film 4

Figure 8. Different composition of V,Os films, which are annealed with varying N> and air composition.
Presence of V>*(yellow) and V*(green) can also be known from the graph [!*]

Four films can be derived from the vanadium oxide xerogel in terms of different composition, as shown
in Figure 8. on the left. These four films have different grain sizes and also have different chemical
properties. Reduction is induced by N annealing, causing yellow V>* ions to green V*' ion. As shown in
the graph, in film 1, there is no or very little V**; in film 2, V** ions (green exterior) covers the surface of
the film. There is many V*" ions inside the film 3 (green), but due to re-exposure to air, V4" on the surface
of the film is oxidized to V°*; There are V*" ions in film 4 as in film 3, but because only N> annealing is
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applied, there is no V** reoxidation on the surface ['*!,
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Figure 9. Films 2 and film 3 under 600 mA g™ current density of V20s at (a) 1% (b) 30" cycles for air and
N2 condition at 300 degrees Celsius for 3 hours (0.6V to 1.4V) [13]

Figure 9. is the graph that shows at the constant current density for 600mA g™, the voltage-capacity
relationship for the first and 30" CP curves. In Figure 9a, the initial CP curves of film 2 and film 3 start at
~-0.07 V and ~ 0.03 V, respectively. Compared with air-annealed films, the charge-discharge curves of
both films are inclined and have clearer platform. Because of the intercalation mechanism of the solution,
film 2 with low crystallinity has the discharge capacity of 139 and 137 mAh g, and that of film 3 is
respectively 129 and 133 mAh g™!. However, what is appealing is that film 2 actually shows very small
irreversible capacity for only 2mAh g!. This proved film 2 to have very good reversibility. In Figure 9. b,
for the 30™ cycle, film 2 also displays very small irreversibility for only 1mAh g™!, while that of film 3
reaches 8mAh g™!. Using these data, we can conclude that in contrast with film 3, which degrades its
capacity seriously within 30 cycles, film 2 shows very good coulomb efficiency with little irreversible
capacity, and also better discharge capacity.

160
{W Film 4
H 7
R i"' Film 2
v \\
"
80y Film 3

40 |

Discharge capacity (mAh/g)

0 10 20 30 40 50 60
Cycle number (n)

Figure 10. Discharge capacity versus cycle number for all the 4 films, with same condition applied in
Figure 9. [!%!

In Figure 10., the discharge capacity versus cycle number graph is drawn in order to show the four
film’s stability in discharge capacity maintenance. Under the condition of 600mA g™ current density
condition for 50 cycle numbers, film 2 in the four lithium ion intercalated films displays best cyclic stability.
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With an initial around 140mAh g™!, capacity, its capacity slightly improved in the following several
cycles, and reach a maximum discharge capacity for cycle number 15, and then followed by a mild decline
after 15 cycles. At cycle number 15, the capacity still remains high at 136 mAh g!, which shows very high
coulomb efficiency for approximately 98 percent. Film 4 also display similar cyclability properties.
Discharge capacity rise relatively fast with cycle number at first, with initial value about 68 mAh g'.
Although a sightly decline follows after around 24 cycles, final discharge capacity after 50 cycles still
reaches 148 mAh g''. Film 3 shows good initial discharge capacity, but it decreases fast and after 50 cycles
it only reaches 75 mAh g!, which is quite low with maintenance of about 60% of initial value. Capacity
degradation of film 1 is more severe. According to Liu, et al, the advantage in film 2 is found attributed to
both more surface defects as well as larger size of grains. In contrast, for film 3, it is opposite with film 2
with less surface defects, but smaller size of grain. Both film 2 and film 4 have surface defects, their good
performance shows the existence of surface defect is very essential for a good cyclic stability.

2.6. Aniline polymer (PANI)

The combination with aniline polymer creates new path that are parallel to vanadium oxide chain, and
largely adds convenience for the transport of electrons. There exists space charge effect between PANI
chain, which serves as conductive phase, and vanadium oxide itself. The chains are held together by the
increased interface area created by hydrogen bonding (NH—OV) between vanadium oxide and PANI,
resulting in a greater effect on the electron conductivity 13!,

x(C6HsNH,) + V05 + (y/2)0; — (CéH,NH) V,07 )" 4 yH,0 + (2x — 2y)H*

4.5

4.0

Figure 11. In condition of 0.5M LiClOg, the Chronopotentiometric curves for [PANI]o3V20s (line with
circle) and V,0s (solid line) [14!

As shown in Figure 11., V>Os/PANI shows better ability of lithium ion diffusion, and compared to the
normal V;0s xerogel, it also has better conductivity of electrons. That is caused by the better charge
capacity (313 Ah kg™! for [PANI]o3V20s and 234 Ah kg™ ! for V205) ['*. Huguenin et al. also find that in
the condition of [PANI]0.3V>0s, Lithium ions are the easiest to diffuse in the battery. More results show
that when the molar ratio of PANI is 30%, the capacity ratio of V205/PANI nanofibers is stable at about
300 mAh g !. The morphology of V20s/PANI did not change significantly after 10 charges and discharges,
but structural defects were found when only nanostructures were used.
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3. Conclusion

In conclusion, it is found that the various derivatives for the original V>0Os compound are found to have
promising implication possibilities. Most of the improvement focus on how to increase the diffusion of ions
and electron in those cathode materials and the surface defects vacancies in order to increase the diffusion
rate and to increase its capacity, while improvements are also made in order for increasing cyclability
performance over charges and discharges. Samples such as V,0s xerogel are easier to made while also have
a better performance in terms of cyclability and discharge capacity. LVSB-10b combines vanadium oxide
into glass compound and also shows promising future developments. Best ratio of these derived vanadium
oxide compounds has also been discovered in terms of composition in cathode to maximize their
performance. It is believed that V2Os will achieve more developments in the near future and be able to play
an important role in lithium battery cathode.
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1. Introduction

In 2021, the number of people using the Internet worldwide has reached 4.66 billion. In the Internet era,
there is an increasing number of people use various online platforms for social entertainment. TikTok, the
leading social software for short videos, has seen its active users grow from 250 million in 2019 to 400
million in 2021. However, Bilibili, another popular video website among young people, has also attracted
the attention of a large number of people, and the number of active users has surpassed the 1Qiyi, Tencent,
and other well-known video software. In order to study their development differences and future
development prospects, the author made an analysis based on the audience, main business content, business
model, ecological differences between creators, and the barriers between Bilibili and TikTok. The
conclusion is that for enterprises, TikTok will always win with high traffic and high profit, but from the
perspective of creators of the two platforms, B has greater potential.

2. Data and Method

2.1. The audience of TikTok and Bilibili

Bilibili is currently trying to develop out of the wall of the quadratic elements. The users are mainly divided
into two main bodies: the core users of the quadratic elements and the general quadratic element users. The
users are also divided into three groups according to their functions in Bilibili. First group is content-
curators, the core members of Bilibili, who carry or self-produce videos and upload them to the platform
for everyone to watch to get revenue. The second group is internet anchors who get profits through live
broadcasting and interaction with viewers. The third group is video consumers, the main source of benefits
for content-curators and anchors, who browse and watch ordinary videos and live broadcasts, and providing
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60% of the users are 20-29 years old, and the rest of the 30-plus age group is no more than 15% . In
addition, there is a gender imbalance of Bilibili, women make up 30 percent of the total, while men make
up a staggering 70 percent. Besides, Bilibili’s main users are in the first and second tier cities in the coastal
region and a few central cities. Nearly 70% of users are from first tier cities. According to the provinces
where the users of Bilibili reside, the top three provinces are Guangdong, Jiangsu and Shandong
respectively. The users of Guangdong account for 12.4% of the total users, and the users of Jiangsu account
for 10.2% 1%, TikTok users are categorized into three divisions according its users’ functions. The first
group is called KOL (Key Option Leader), who were recruited by TikTok company in the early stage and
trained for creating videos for their strong desires to express themselves, their high enthusiasm for music,
creative video production, editing and appealing audience. The second group is called “follower-type users,”
who appreciate the talent wonderful works of KOL and are eager to be able to shoot the same cool video
in TikTok through several methods step by step: finding their idol in their heart on the platform, following
them, learning from them, and participating in the challenging topics of TikTok. The third group is called
“browsing users,” like video consumers in Bilibili, who watch videos created by KOL or follower-like users
and share videos with friends. However, the users of TikTok is more comprehensive and balanced. First, it
aims at all ages. The margin of error for all the different age groups after age 19 was between 10 and 20
percent 12!, Second, the proportion of male and female users of TikTok is fairly equal. According to the data
from QuestMobile, men make up 52% of the total users and women 48% of the total users. Third, TikTok
is welcomed by users who reside in provinces in wide ranges, from first-tier cities to lower-tier cities,
including cities below third-tier. The average error of the number of users from first-tier cities to cities
below fifth-tier cities is not large, between 10%-25%, among which third-tier and fourth-tier cities account
for the highest proportion, accounting for 25% and 22% of the total, respectively !'!l. However, the
disadvantage of TikTok lies in its strong randomness of users, while most of the users of Bilibili are loyal
users, which is reflected in the high distributions of a large number of core quadratic users.

2.2. TikTok and Bilibili content

At the early stage, the content of TikTok videos are various and are constantly diversifying, thanks to the
creativity of users. TikTok videos are divided into 14 categories: entertainment, knowledge, quadratic
elements, games, food, sports, fashions, dance, music, information, technology, living, funny videos and
VLOG. Also, the TikTok is not only popular for Chinese people, because it can cross cultures, classes, and
even languages. According to the TikTok download data by countries in 2019 B, TikTok is the fourth most
downloaded app globally, just behind Facebook. India has seen 190.6 million downloads, and the US has
seen 41 million downloads. TikTok’s videos are attracting and make users easily addicted in them because
the platform can push corresponding videos according to customers’ preferences for watching short videos,
ensuring users’ sense of experience. Thus, people’s acceptance of TikTok videos is quite high. On the other
side, Bilibili videos can be clearly divided in to 15 areas: animation, music, dance, games, knowledge,
technology, living, ghost and animal, fashions, entertainment, information, films and television, food, funny
videos and VLOG. Since Bilibili stands as a quadratic element leading platform for the cultural community
and video, so users’ interests are more central and limited in quadratic elements, which is the reason why
Bilibili are largely gathered by young generations. Bilibili’s popularity is largely due to the biggest
advantage of no video advertising and content of UGC. The problem is the quadratic-element contents and
memes which are prevalent in Bilibili might not be understood and recognized by general groups, who are
not familiar with the quadratic-element circle. Therefore, the range and variety of Bilibili users is much
smaller than that of TikTok. In attempt to address this problem, Bilbili is taking action to develop in the
direction of diversification. In addition to quadratic-element animation, the videos of Bilibili are breaking
their way to knwoledge, technology, and vlog-type fields according to the speech of Chen Rui, the founder
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of Bilibili . Nevertheless, from the aspects of the quality of videos, TikTok is with disadvantages. What
TikTok lacks is that it is difficult to show a 15-second video with high quality. In contrast, videos of Bilibili,
usually lengths from 15 seconds to even hours, are all uploaded by professional users (content-curators).

2.3. The business Model of TikTok and Bilibili

There are four aspects for analyzing business model of TikTok. Firstly, according to the statistics from
CNNIC "2, China’s netizens aged 10-39 are the main Internet users, accounting for 73 percent of the total,
and the 20-39 age group accounts for up to 20 percent. Douyin meets the spiritual needs of young people
through the value proposition of the new generation, enabling them to discover their true inner selves and
have a better chance to be recognized by the outside world. Therefore, Douyin is favored by the post-80s,
post-90s and post-00s, which brings out potential business values. Secondly, KOL, the main groups of
TikTok users who spread their talented creations and performance, are highly imitated and followed by the
rest groups of users. Though this method can bring out high traffic, the types of videos in TikTok will
gradually appear monotonous, boring, and are easy to produce aesthetic fatigue, as the method limits users’
originality. Thirdly, the short video format in TikTok greatly reduces the time cost of users. Actually, from
a micro point of view, Tiktok does take up a lot of fragmented time, such as waiting for the subway or bus,
or going to bed. As the data shown from iiMedia Research 13!, of the 700 million people who use short
videos, 37.2 percent of users increase their use of TikTok in 2021, and 31 percent of TikTok users stay the
same in 2021. Thus, time spent by the public is on the rise. Fourth, by looking at TikTok’s profit model,
TikTok makes most of its fortunes from advertising and in-app purchases, as shown by financial statements
51 that reported $88.5 million in revenue from advertising and in-app purchases in the fourth quarter of
2019, twice as much as in the third quarter of 2019 and six times as much as in the fourth quarter of 2018.
On the other hand, there are three aspects to analyze business model of Bilibili. Firstly, the biggest
advantage of Bilibili lies in its core competitiveness. Different from iQiyi, Tencent, Youku and other video
websites, Bilibili is like a cultural community in essence, which has cultivated a group of highly loyal users.
In addition, Bilibili strengthened the establishment of language within the circle by means of the interaction
represented by bullet screen. Site Bilibili members enjoy uploaded video updates, on-demand advertising
ways to promote individual users of the site monthly contact. Secondly, Bilibili adopts the method of
business combination, mainly focusing on the offline activities of the quadratic element and the gradual
development of peripheral products. Bilibili uses labels to mark video contents, making it form a different
cultural circle. The fourth aspect is the profit model of Bilibili. In fact. The revenue of Bilibili at the
beginning came from Baidu and Google. However, with the continuous expansion of user traffic, the
website with huge traffic naturally gives rise to many profit points, which can be roughly divided into
games, live broadcasting, advertising and others. Advertising is the earliest income of Bilibili site, and the
original position is mainly concentrated in the content page player barrage pool, with multiple game
advertisements; Website home page advertising, mostly diffuse and other websites around the piracy;
Content page player ads, mostly for most game agencies game ads. Nevertheless, the ads now are eliminated
except those from barrage pool, so advertising is no longer the main source of making profits. Now, Bilibili
make a fortune largely from games. Because of the vertical concentration of users on Bilibili and the high
retention and conversion rate, Bilibili, as a cultural area of two-dimensional aggregation, should not be
ignored most definitely is the game in ACG. In addition to promoting the game in the content curators’
videos, Bilibili will be jointly operated with the game developers after the invention of the game, and then
the revenue will be paid according to the agreed proportion. According to the financial statements from
Bilibili %, Bilibili’s profit income from developing and distributing games, is 873 million yuan, accounting
for more than 64% of the total, most of which comes from its sole agency of fate/grand orders ). Now,
version 2.0 of this game also led to a certain growth of the total revenue. Revenue from direct broadcast
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and value-added services reaches 292 million, accounting for 21% of the total. The remaining 15% of the
revenue comes from advertising, e-commerce, and other income. Consequently, in terms of revenue,
TikTok is far ahead of Bilibili, but we can clearly see that the two apps have different operating models and
aims, both of which benefits and fit the promotion of these two apps.

2.4. Ecological differences between TikTok and Bilibili creators

Compared with each other, in fact, creators in the Bilibili are to benefit more. The platform provided by
Bilibili has a large number of loyal users, high user engagement, and high fan activity, but for TikTok, a
short 15-second video with a large number of relevant notifications makes it difficult for users to connect
closely with the creators. According to the 2019 TikTok Data Report "), TikTok has 400 million daily
active users. According to the Q3 2019 financial report, TikTok has only 376 million daily active users,
which is 9% of TikTok's total daily active users. However, the point is that 9% of Bilibili curators contribute
12% of its followers, indicating that Bilibili has a 33% higher chance of getting attention from users than
TikTok. In addition, the continuous expansion of Bilibili this year ), from the original main content of
quadratic elements to the knowledge area, gives more creators the opportunity and space to show. For
example, the knowledge area can be said to be a dark horse in the whole Bilibili this year. Up owner
Luoxiang and Crayon and Xiaoxun are good examples, both of whom are followed by more than 5 million
fans. In the past two years, however, TikTok has also hatched a strategy for its creator ecosystem. At the
TikTok Creators Conference in 2021 ¥, Zhang nan, the CEO of TikTok, said that the platform will hatch
a “creator Growth plan” that aims to encourage at least 10 million creators to earn profits from TikTok. In
the past two years, the ecosystem of creators has been in a state of growth. Among the creators with tens of
thousands of followers on TikTok, 88% are from ordinary original creators, while among the creators with
millions of followers, 85% are also from ordinary original creators. In addition, TikTok’s live-stream
delivery to e-commerce has also grown rapidly, as TikTok has lowered the threshold for e-commerce to
1,000 followers. In this year's “515 Ace Live Studio event,” more than 1,700 million content creators have
participated in the livestream, covering video, beauty, jewelry, clothing, and other fields. As data shows [/,
creators on TikTok’s chart of celebrities saw their per capita income double. Therefore, to sum up, the loyal
users of Bilibili can bring a lot of benefits to creators, while the measures TikTok has implemented in the
past two years are also assisting in creators and improving their ecology.

2.5. The Barriers of TikTok and Bilibili

TikTok’s core value to users is to provide the most efficient means of entertainment, which means that
these means of entertainment will not be permanent, because, with the development of The Times, more
efficient ways of entertainment that we can’t imagine will appear in the future, and which would be the
the increase of new creators and users, the content of videos will also change. For example, many funny
memes are actually created by ordinary users. Such baggage and meme will be replaced quickly as time
goes by. What Bilibili can do is that it can advocate high-quality videos and accumulates high-quality
content like YouTube, Bilibli will be at the same station like it. Most importantly, the expanding of fields
of videos of Bilibili will determine whether it can have greater development in the future. Thus, in order to
have greater development, TikTok should be more original in providing means of entertainment and Bilibili
should expand the variety of its videos.

3. Results and Discussion
3.1. Comparison and Developmental Prospect of TikTok and Bilibili
If TikTok and Bilibili compete with each other, Bilibili has totally no advantages at all, but the stability and
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liquidity of Bilibili have competitive powers. According to the ecological differences between creators of
the two apps, both TikTok and Bilibili have developmental opportunities in different aspects. Bilibili
provides creators with a platform with higher fan stickiness and larger creative space, while TikTok
provides creators with more training opportunities and spaces for growth. While the main threat to Bilibili
is its disruptive process, the threat to TikTok is whether there are new scenarios that can capture users'
attention. In terms of the profit model, the profit of TikTok is significantly higher than that of B station.
Therefore, Bilibili needs to find new ways to make money, such as vigorously supporting the live
broadcasting industry and making a fortune by seizing the advantages of Bilibili, without breaking the
cultural value and community atmosphere advocated by Bilibili. Consequently, what has to conclude from
the comparison of the two apps is that both of them have their unique features, and TikTok is more dominant,
but as seeing both platforms’ measures for improvement, their future competition will be unknown and
unexpected.

4. Conclusion

To conclude, by weighing both TikTok and Bilibili in 5 aspects, TikTok is more dominant than Bilibili,
especially indicated by measurements from business model. However, by taking the long view, the author
can’t evaluate developments of both apps. It is safe to say that both platforms are having attempts to reform

content-curators’ growth. All in all, we can have good expectation toward both TikTok and Bilibili which
might build more glittering things.
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1. Introduction

In the era of data, the current development of enterprises has a large amount of data information that will
be generated in various links such as procurement, production, operation and sales. This plays an important
guiding role in the development of enterprises. Through the application of information technology, the
massive historical data are integrated and analyzed. This is to summarize the experience and lessons in each
link of the enterprise, as well as use the data to guide the decision-making and operation mode of the
enterprise, and predict the future development of the enterprise, which is conducive to promoting the better
development of the enterprise. BI data analysis system is the key to data processing in all links of enterprises.
It is more and more frequently used in enterprise data analysis, and can form an index analysis system
through data analysis to provide corresponding reference for enterprise development decision-making.

2. Project content on the application of enterprise BI data analysis system

With the development of the enterprise, the business items and business scale of the enterprise will
gradually increase. At the same time, the production, operation and sales outlets of the enterprise are also
expanding. The enterprise needs to combine a large amount of data generated in each link to build an
information database system to make statistics on the data, so as to meet the needs of the development of
production and operation of the enterprise. However, with the increase of data, the traditional Enterprise
Resource Planning (ERP), Point of Scale (POS) and other systems of enterprises have been unable to meet
the production requirements of enterprises, and the decision-making information provided for enterprises
is also poorer, making it more difficult to transform and integrate data [!!. In addition, with the increase of
databases, the phenomenon of heterogeneous environment is obvious. And how to do a good job in
heterogeneous environment of data conversion is particularly necessary. The business of the enterprise is
relatively scattered and the number of databases is increasing. A platform that can integrate various data of
the enterprise is needed to unify the analysis of enterprise reports and integrate the business status of the
enterprise. Through the analysis of core indicators, the horizontal and vertical comparison of data is realized,
so as to provide effective strategies for the operation and development of enterprises.
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3. Construction objectives of project data analysis system
In the construction of the project data analysis system, Extract-Transform-Load (ETL), Oracle and other
joint applications are used to design a BI analysis management platform, sort out and analyze the business
indicators, and achieve the following objectives:
(1) First, build a network business intelligence platform, integrate and transmit different database data,
realize data sharing and solve the problem of isomerization data.
(2) Second, the system can generate business analysis reports to improve the efficiency of enterprise
data analysis.
(3) Third, the data business of the project should be comprehensively and multi-dimensionally analyzed.
(4) Fourth, diversified presentation of the statement interface to make the form of the statement more
diverse.
(5) Fifth, expand the functions of the system and connect with other businesses effectively.
(6) Sixth, streamline the operation of reports, so that the definition, distribution and maintenance of
reports have standardized processes.

4. Architecture of BI data analysis system

BI data analysis system includes source data layer, data extraction layer, data staging layer, data warehouse
layer and data application layer. Among them, the source data layer mainly analyzes the source data in the
enterprise. The data generated by various businesses in the daily operation and management of an enterprise
can be used as source data, including purchase data, business transaction data, sales data and financial data.
The data extraction layer is the extraction of source data in enterprise business [*!. Through the extraction
of source data in the data extraction layer and data analysis, it provides a reference for future data research
and verification. The data staging layer refers to the operation storage area of data, including data extraction,
conversion, storage and other processing contents, so as to provide support for data warehouse source data
analysis. The data warehouse layer is a form of operation using the staging layer, which provides query
services for users through calculation, processing and data warehouse storage; In the architecture of the
application layer, the access business is carried out through the Browser/Server Architecture. It can generate
various work and analysis reports, which is conducive to the analysis of enterprise procurement, production,
sales and finance, optimize enterprise resource allocation and improve enterprise user management
efficiency.

5. Influence factors and solutions of BI data analysis system

5.1. Incomplete capture of Manufacturing Execution System (MES) scanning points

Through the application of BI data analysis system, there are still imperfect problems in the capture of MES
scanning points. For example, in the data analysis of product repair qualification rate in the BI data analysis
system, the program setting of the system requires that the repaired goods can be captured by the BI system
only after they are online, frozen and qualified for repair through scanning of each program. However, if
the product is repaired more than twice, there will be differences with the set data logic in the scanning of
these three links, and the BI system will miss grasping in the grasping of repaired qualified products,
resulting in inaccurate data collection of product repair qualification rate. Therefore, in the design of the
system, it is necessary to do a good job in information capture logic revision to integrate heterogeneous
data and ensure that similar data in the system can be captured accurately. Through many tests, the captured
data of BI data system is compared with manual data to ensure the accuracy of logic formulation.

5.2. The manual data upload of BI system is unreasonable
In BI system, some data can be captured directly by the system, and some data need to be input by manual
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data. For example, for customer complaint information entry, the data information entry specialist needs to
download the standard template on the BI data platform, and then upload the data to the data collection
platform 1. However, if the data filling format is wrong in the process of uploading, or the data is uploaded
before the format is set, it is easy to cause the BI data analysis system platform to be unrecognized. For
example, if the date format is set to 20XX / XX / XX, but it is entered as XX / XX/ 20XX during the input
process, the system will not recognize it. To solve this problem, the uniformity must be ensured in the
design of the data acquisition platform template. The input data must be consistent with the requirements
of the template, otherwise it cannot be submitted, or the system will automatically give a prompt to ensure
the accuracy and effectiveness of manual information input through the setting of error prevention function.

5.3. Time differences existed in data synchronization

In the application of BI data analysis system, the data capture time needs to be set. The usual setting time
is 8:00 a.m. to 8:00 a.m. the next day. However, there will be time error in the system. MES or System
Applications and Products (SAP) data capture was not carried out at exactly 8:00, resulting in incomplete
data. Aimed at this problem, due to the time of error only about 1 minute around 8:00, the error is not big.
The enterprise can combine business situation, compare the data capture situation of the system with manual
recording data, view the difference between the two, determine how to improve, or do not make system
improvement through business adjustment.

5.4. System processing lag

In the data processing of BI data analysis system, Quality Management System (QMS) / MES and other
modules are prone to lag, resulting in deviation of BI system indicators. For example, in the calculation of
quality loss, the QMS system has given unqualified documents, but did not give reasonable treatment
opinions, or in the statistics of unqualified products in the MES system, the products have been frozen
without giving accurate judgment results. In the absence of an evaluation, the BI data analysis system
cannot accurately capture the data. As a result, the quality loss index is not fully reflected and the index
value of the current day is inaccurate. After the processing of unqualified documents is completed on the
second day, the product will be judged as scrap, and the quality loss will be regarded as a numerator, but
the loss of the day cannot be accurately expressed, affecting the index value. To solve this problem,
enterprises can require to make handling opinions within 24 hours in system design and management. If it
is not handled in time, the process will jump automatically. Although the indicators of the current day may
be affected, as long as the statistical process of nonconforming products can be completed in the current
month, the quality loss value within one month will not be affected.

5.5. The handover data is inconsistent

Some enterprises will adopt the two-shift system in the application of BI data analysis system, so that there
are great differences between handover data, which can be analyzed from two aspects. The first is that the
personnel on duty do not process the QMS system from the completion of the task of the shift to the time
of taking over the shift, so that the accumulation of these data will enter the work of the next team, which
may lead to inaccurate data processing because the next team does not participate in the work. Or the BI
system has time differences in the setting of shift system. For example, the system setting requires that the
first shift information capture time is 8:00 a.m. to 8:00 p.m. The information capture time of the second
team is from 8:00 p.m. to 8:00 a.m. the next day. However, the actual working time of the team may be
advanced or delayed by about 10 minutes, resulting in inaccurate data capture and chaotic data recording
of the two teams. In view of these two problems, it can be required that each team must complete their own
work before shift handover. The work of this shift cannot be left to the next team. At the same time, no
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operation will be carried out 10 minutes before shift handover.

6. Attention issues of BI data analysis system application

6.1. Support from leaders

The application of BI data analysis system is inseparable from the support of leaders, which is strictly
implemented from top to bottom. At the same time, enterprise leaders need to authorize the corresponding
person in charge to ensure the scientific operation of the system. At the same time, in the system import,
leaders need to take the lead to standardize the use of the system, and put forward the corresponding
improvement and improvement strategies combined with their own applications.

6.2. Sort out business indicators

Sorting out business indicators in BI data analysis system is the basis of system application. Logical
compilation can be completed through sorting out indicators, so as to better guide the docking and
development of business systems and ensure the accuracy of data checking. In combing, the logic and
operability of the indicators should be analyzed to ensure the rationality of the formulation of the indicators.

7. Conclusion

To sum up, the BI data analysis system provides a good data integration and analysis platform for the
enterprise, and provides accurate statistical analysis reports for the work of each business department of the
enterprise. Moreover, it can provide comprehensive and scientific decision-making data information for
enterprises through the analysis of statements, so that enterprises can optimize enterprise development
objectives and business means by adjusting operation strategies.
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Integrated Services Platform of International Scientific
Cooperation

Innoscience Research (Malaysia), which is global market oriented, was founded in 2016.Innoscience Research
focuses on services based on scientific research. By cooperating with universities and scientific institutes all
over the world, it performs medical researches to benefit human beings and promotes the interdisciplinary and
international exchanges among researchers.

Innoscience Research covers biology, chemistry, physics and many other disciplines. It mainly focuses on the
improvement of human health. It aims to promote the cooperation, exploration and exchange among researchers
from different countries. By establishing platforms, Innoscience integrates the demands from different fields to
realize the combination of clinical research and basic research and to accelerate and deepen the international
scientific cooperation.
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— The Journal of Architectural Research and Development is an international
Journal of i - peer-reviewed and open access journal which is devoted to establish a bridge
between theory and practice in the fields of architectural and design research,
urban planning and built environment research.

Topics covered but not limited to:

Architectural design

Architectural technology, including new technologies and energy saving
technologies

e  Architectural practice
Urban planning
Impacts of architecture on environment
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Journal of Clinical and Nursing Research (JCNR) is an international, peer
reviewed and open access journal that seeks to promote the development

and exchange of knowledge which is directly relevant to all clinical and C I_I N I C A I_
nursing research and practice. Articles which explore the meaning,

and Nursing Research

Journal Of

prevention, treatment, outcome and impact of a high standard clinical and
nursing practice and discipline are encouraged to be submitted as original
article, review, case report, short communication and letters.

Topics covered by not limited to:

e  Development of clinical and nursing research, evaluation, evidence-
based practice and scientific enquiry

e  Patients and family experiences of health care

®  C(linical and nursing research to enhance patient safety and reduce
harm to patients

Ethics
Clinical and Nursing history
®  Medicine

RD

www.bbwpublisher.com

Journal of Electronic Research and Applicationis an international, peer-
reviewed and open access journal which publishes original articles, reviews,
short communications, case studies and letters in the field of electronic research
Journal of and application.

ELECTRONIC

Research and Application Topics covered but not limited to:

e  Automation

e  Circuit Analysis and Application

e Electric and Electronic Measurement Systems
e  Electrical Engineering

e  Electronic Materials

e  Electronics and Communications Engineering
e  Power Systems and Power Electronics

e  Signal Processing

e  Telecommunications Engineering

. Wireless and Mobile Communication
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