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therefore have greater potential in terms of commercial application," Wang said. Wang is 
working on a deep-learning project for autonomous driving. He has used the Sunway 
Taihu Light supercomputer to assist his research, and expects the Tianhe-3 to be more 
helpful.1290 

Shine Agency News Item dated March 05, 2020 titled “5G said to create 3 million jobs 
by 2025” reported that China's 5G network and related investment will hit 3.5 trillion 
Yuan (US$504 billion) and create 3 million jobs by 2025 to become a catalyst and key part 
of the national economy, a researcher with China's top industry regulator said. By 2025, 
direct investment in 5G network construction will hit 1.2 trillion Yuan. The 5G network 
upgrade on industrial Internet spending will hit 500 billion Yuan by 2025, as well as 
upgrade in other industries such as transportation, energy and agriculture, which will 
take total 5G-related investment to 3.5 trillion Yuan by 2025, said the China Academy of 
Information and Communications Technology (CAICT) , a research organization under 
the ministry. 

It will fuel smart and digitalized business transformation and boost economic 
development in a more innovation-driven way, said Wang Zhiqin, CAICT’s vice director. 
China's 5G industry will directly create over 3 million jobs by 2025, with booming and 
new information consumption services valued at over 8.3 trillion Yuan. The 5G-fueled 
services will include high-definition video and virtual reality services. The 5G network 
offers users 20 to 50 times faster Internet access compared with current 4G networks, 
with much lower latency. China Mobile, China Unicom and China Telecom are speeding 
up 5G network construction nationwide to offer better coverage. China Mobile plans to 
build 300,000 5G base stations nationwide to cover all cities in China in 2020. In 
Shanghai, 5G services have been available since November. In February, China Mobile's 
Shanghai branch offered upgraded services in hospitals and online classrooms. For 
example, it has adopted a new device called Easy Macro 3.0 to offer smooth 4G and 5G 
signals in Punan Hospital in the Pudong New Area, a front in the COVID-19 fight.1291 

China produced more than twice as many materials science papers than the next most-
prolific country, the United States, in 2017. The country enjoys strong academic 
collaborations nationally and internationally, as well as a focus on applied and medical 
sciences when it comes to the materials being made. Funding for materials science in 
China has quadrupled since 2008. Learn how the country is using its strength in materials 
to advance knowledge and to solve many of its domestic problems including its ageing 
population and its polluted manufacturing sector.1292 

8.1 Historical 
 

In ancient China, the three most mature technologies were ceramic as the Chinese 
Pottery, textile as Chinese Silk, and architecture as Great Wall of China; the four great 

                                                
1290 Excerpts from China Daily News item dated May 17, 2017 Titled “Tianhe-3 to offer faster, sharper data 

processing”, written by Zhang Min  and Ma Si, available online at URL: 

http://www.chinadaily.com.cn/a/201705/17/WS59bbe667a310ded8ac18af84.html 
1291 Shine Agency News Item dated March 05, 2020 titled “5G said to create 3 million jobs by 2025”, written by 

Rich Zhu, available online at URL: https://www.shine.cn/biz/tech/2003053539/ 
1292 Nature Research Journal’s spotlight titled “Material Research in China,” dated March 20, 2019, available 

online at URL: https://www.nature.com/collections/ibhfgfdhjb 
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inventions were paper, gun powder, compass, and printing; and the four most developed 
disciplines were agriculture, medicine, astronomy, and mathematics. 
 
Disputes among factions, including the families of imperial consorts, contributed to the 
dissolution of the Western Han Empire. A generation later, China flourished again under 
the Eastern Han dynasty (AD 25–220), which ruled from Luoyang, a new capital farther 
east in present-day Henan Province. Organized around a north-south axis and covering 
an area of approximately four square miles, the city was dominated by two enormous 
palace complexes, each 125 acres and linked by a covered pathway. Ban Chao (AD 32–
102), a Han general and a member of an illustrious literary family, reasserted Chinese 
control of Central Asia from AD 73 to 94. Trade, less rigorously controlled than in the first 
part of the dynasty, expanded with caravans reaching Luoyang every month. There was 
also an expansion of diplomacy: fifty envoys from Central Asia were recorded in AD 94, 
and Japanese envoys visited in AD 57 and 107. Jugglers from West Asia arrived in AD 122, 
and the reported arrival of an emissary from Andun (the emperor Marcus Aurelius 
Antoninus) bringing ivory, rhinoceros horn, and tortoiseshell suggests a direct link to 
Rome in AD 166. The development of paper, water clocks, sundials, astronomical 
instruments, and the invention of a seismograph in AD 132 attest to the technological 
and scientific sophistication that marks this period.1293 
 
CERAMICS: Porcelain is called china in English because it was first made in China, which 
fully explains that the delicate porcelain can be the representative of China. The earliest 
porcelain, commonly called "primitive porcelain", appeared during the Shang Dynasty 
(16th century BC-11th century BC), but the first porcelain in real sense was not produced 
until the Eastern Han Dynasty (founded in AD 25). The techniques for making porcelain 
matured in the Tang Dynasty (AD 618-907). During the Song Dynasty (AD 960-1276), 
famous kilns emerged in multitude, including Jun Kiln, Ge Kiln, Guan Kiln, Ru Kiln and 
Ding Kiln which are known as the "Five Great Kilns". In the Yuan Dynasty, Jingdezhen, the 
Capital of Porcelain, produced blue and white porcelain which later became the 
representative of porcelain. Porcelain of the Ming Dynasty (AD 1368-1644) inherited and 
developed traditions of porcelain of the Song Dynasty. Doucai porcelain created in the 
Chenghua period (AD 1485-1488) and full color porcelain fired during the Jiajing period 
and the Wanli period (AD. 1573-1620) are well-known treasures. Porcelain of the Qing 
Dynasty (AD 1644-1911) is classical, graceful, delicate and gorgeous. Plain tricolor 
porcelain and five color porcelain of the Kangxi period (AD 1662-1722) and powder 
doped color decorated porcelain and enamel porcelain of the Qianlong period (AD 1736-
1795) are choicest goods renowned both at home and abroad. Distinguished porcelain 
production areas in China include Jingdezhen in Jiangxi, Liling in Hunan, Dehua in Fujian, 
Shiwan in Guangdong, Tangshan in Hebei and Zibo in Shandong, etc.. Blue and white 
porcelain, blue and white rice pattern porcelain, powder doped color decorated porcelain 
and colored glaze porcelain are known as the "four great porcelains". Besides them, some 
others are also characteristic, such as statuary porcelain, eggshell porcelain and five-
color porcelain. Porcelain is the creative fruit of the working people of ancient China. 
Since the Han and Tang Dynasties, porcelain has been exported worldwide. It promotes 

                                                
1293 Excerpts from metmuseum.org: Heilbrunn- Time line of Art History, available online at URL: 

 https://www.metmuseum.org/toah/hd/hand/hd_hand.htm 

https://www.metmuseum.org/toah/hd/anto/hd_anto.htm
https://www.metmuseum.org/toah/hd/anto/hd_anto.htm
https://www.metmuseum.org/toah/hd/astr/hd_astr.htm
https://www.metmuseum.org/toah/hd/astr/hd_astr.htm
https://www.metmuseum.org/toah/hd/hand/hd_hand.htm
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economic and cultural exchange between China and the outside world, and profoundly 
influences the traditional culture and lifestyle of people from other countries.1294 
 
GREAT WALL: Emperor Qin Shi Huang (258-210 BC) of the Qin Dynasty carried out a lot 
of reform measures, including standardization of weights and measures and the initiation 
of a single currency and a unitary script, etc. He conscripted 300,000 laborers to build the 
Great Wall and dispatched 500,000 warriors to garrison Lingnan (present-day 
Guangdong Province) and 700,000 men to erect his mausoleum. The Qin Shi Huang 
Mausoleum along with a big army of life-sized terra cotta warriors and battle steeds, 
which have been unearthed in the city of Xi'an, are a big attraction for tourists from all 
over the world.1295 
 
Zhang Qian, a diplomat of that time, who was dispatched as envoy to the Western Regions, 
opened the world-famous Silk Road.  Han Dynasty (206 BC- 210 AD) and “the Silk Road” 
Pauperized by such extravagances, the peasant masses rose up in arms and overthrew 
the Qin rulers to set up the Western Han Dynasty (202BC-AD8). During this dynastic 
period agriculture and handicraft made marked progress along with the flourishing of 
science, culture and the arts. Links between the different ethnic groups in the country 
were strengthened and exchanges with the outside world broadened. Zhang Qian, a 
diplomat of that time, who was dispatched as envoy to the Western Regions, opened the 
world-famous Silk Road. 

Li Yuan, a military commander of the dynasty, led his forces to take the capital Chang'an. 
He became the founder of the Tang Dynasty (618-907). The Tang Dynasty witnessed a 
period of economic and cultural boom in China. At that time China was powerful and 
ranked among the most advanced countries in the world. Its foreign relations were 
broader than ever before. It forged friendly ties with Japan, Korea and many countries in 
West Asia, Europe and Africa, with its capital Chang'an serving as center of cultural 
exchange between various countries. Economically, agriculture and handicraft in Tang 
times reached a very high level of technology. Literary and artistic creations flourished. 
It was in the Tang period that most of the frescos in the Dunhuang Grottos, a world-
renowned treasure house of art, were done. A host of noted scientists and men of letters 
came to the fore, such as the high monk Yi Xing (alias Zhang Sui), an astronomer, and Li 
Bai and Du Fu, poets. Also accredited to the Tang Dynasty are the inventions of 
gunpowder, block printing and the astronomical clock, which have substantially 
contributed to the development of world culture.   

During the Song period (AD 960-1276) agriculture and commerce flourished and science 
and technology made impressive strides. New cities sprang up. Overseas trade began to 
develop. A host of thinkers, scholars and men of letters came to the fore. There was a 
boom in calligraphy, painting, sculpture and weaving art. Achievements in porcelain 
manufacture outshone all previous records. Gunpowder was widely used for military 
purposes. Especially noteworthy are the inventions of the compass and movable type 
printing which have greatly contributed to human progress.1296 

                                                
1294 UNESCO: Silk Roads-Dialogue, Diversity and Development, “Chinese Porcelain”, available online at URL: 

https://en.unesco.org/silkroad/content/chinese-porcelain 
1295 Excerpts from Chinese Government’s Official Web Portal: China Fact file-History, available online at URL: 
 http://english1.english.gov.cn/2005-08/06/content_24233.htm 
1296 Excerpts from Chinese Government’s Official Web Portal: China Fact file-History, available online at URL: 

https://en.unesco.org/silkroad/content/chinese-porcelain
http://english1.english.gov.cn/2005-08/06/content_24233.htm
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The Song was an era of great change in most facets of Chinese life. Some of these 
developments were the outgrowths of earlier patterns, while others were largely born 
under that dynasty. These developments often related to or were made possible by major 
changes in Chinese economic life. An advanced money economy was everywhere in 
evidence. Many cultivated lands produced cash crops. By 1065 the Bei Song government 
was taking in annual cash tax payments that were 20 times what the Tang had received 
in 749. The income of the Nan Song consisted of more cash revenues than grain and textile 
receipts. The economy had progressed to such a state that it needed more means of 
exchange. Merchants used drafts called feiqian (“flying money”) and certificates of 
deposits made elsewhere. State monopoly agencies in salt and tea followed with their 
respective certificates, which were as good as money. The government first permitted 
printed paper money for limited regional circulation and then authorized it as 
nationwide legal tender. 

Knowledge expanded because of specialization. Medicine embraced skills such as 
acupuncture, obstetrics, dentistry, laryngology, ophthalmology, and treatment of 
rheumatism and paralysis. The demand for improved technology, aided by certain 
concerns of the Neo-Confucian philosophy, helped to promote numerous investigations 
that approached the use of scientific methods.1297  
 
Grand Canal, Chinese (Pinyin) Da Yunhe or (Wade-Giles romanization) Ta Yün-ho, also 
called Jing-Hang Yunhe (“Beijing-Hangzhou Canal”), series of waterways in eastern 
and northern China that link Hangzhou in Zhejiang province with Beijing. Some 1,100 
miles (1,800 km) in length, it is the world’s longest man-made waterway, though, strictly 
speaking, not all of it is a canal. It was built to enable successive Chinese regimes to 
transport surplus grain from the agriculturally rich  Yangtze (Chang) and Huai river 
valleys to feed the capital cities and large standing armies in northern China. 
 
The oldest part of the canal lies between the Yangtze and the city of Huaiyin (formerly 
called Qingjiang) in Jiangsu province, which was originally on the Huang He (Yellow 
River) when that river followed a course much farther to the south. This section, 
traditionally known as the Shanyang Canal, in recent centuries has been called 
the Southern Grand Canal (Nan Yunhe). This ancient waterway was first constructed as 
early as the 4th century BCE, was rebuilt in 607 CE, and has been used ever since. 
 
China’s first great canal system, which created a northeast-southwest link from the 
Huang He (when the Huang had a northern course) to the Huai River, was built beginning 
in 605 during the Sui dynasty (581–618). Known as the New Bian Canal, it remained the 
chief waterway throughout the Tang period (618–907) and the Northern Song period 
(960–1125/26). The need for a major transport link again arose during   
the Yuan (Mongol) dynasty (1279–1368), because its capital at Dadu (Beijing) required a 
grain-supply system. In 1282–83 the decision was made to build a new canal from the 
Huang He which since 1195 had changed its course southward and taken over the former 
mouth of the Huai below Huaiyin to the Daqing River in northern Shandong province, 
which was dredged to give an outlet to the sea. The mouth of the Daqing, however, silted 

                                                
 http://english1.english.gov.cn/2005-08/06/content_24233.htm 
1297 www.britannica.com 
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up almost immediately. An alternative canal, cut across the neck of the Shandong 
Peninsula from the harbour of Qingdao (Tsingtao) to Yixian, also proved impracticable 
and was abandoned. Eventually another stretch of canal, the Huitong Canal, was built to 
join Dong’e Zhen on the Huang He with the Wei River at Linqing. In this way, the 
modern Grand Canal came into being. During the Yuan period, however, canal transport 
was expensive and inefficient, and most grain went by sea 
. 
After Beijing again became the seat of government in 1403, the whole canal including the 
section from Linqing on the Wei to its junction with the Huang He, which was dredged 
and repaired, remained in operation until the 19th century. It comprised six main 
sections: (1) a short canal from the outskirts of Beijing to Tongzhou, (2) a canalized river 
joining the Hai River to Tianjin and then joining the Wei River as far as Linqing, (3) a 
section in Shandong rising over comparatively high ground from Linqing to its highest 
point near Jining and then falling again to a point near Xuzhou, a difficult stretch using a 
series of dams, sluices, and locks supplied with water from a number of small rivers 
flowing off the Mount Tai massif and from the string of lakes southeast of Jining, (4) a 
stretch from Xuzhou that followed the southern course of the Huang He as far as Huaiyin, 
(5) a section from Huaiyin following the ancient Shanyang Canal south to Zhenjiang on 
the Yangtze, and (6) a section south of the Yangtze where the canal, there called the 
Jiangnan Yunhe, ran southeast and then southwest for some 200 miles (320 km) 
via Suzhou to Hangzhou.1298 
 
The Grand Canal is a vast waterway system in the north-eastern and central-eastern 
plains of China, running from Beijing in the north to Zhejiang province in the south. 
Constructed in sections from the 5th century BC onwards, it was conceived as a unified 
means of communication for the Empire for the first time in the 7th century AD (Sui 
dynasty). This led to a series of gigantic construction sites, creating the world’s largest 
and most extensive civil engineering project prior to the Industrial Revolution. It formed 
the backbone of the Empire’s inland communication system, transporting grain and 
strategic raw materials, and supplying rice to feed the population. By the 13th century it 
consisted of more than 2,000 km of artificial waterways, linking five of China’s main river 
basins. It has played an important role in ensuring the country’s economic prosperity and 
stability and is still in use today as a major means of communication.1299   
 
Private scholars also produced great illustrated encyclopaedias, 
including Bencaogangmu (late 16th century; “Index of Native Herbs”), a monumental 
materiamedica listing 1,892 herbal concoctions and their 
applications; Sancaituhui (1607–09; “Assembled Pictures of the Three Realms”), a work 
on subjects such as architecture, tools, costumes, ceremonies, animals, and 
amusements; Wubeizhi (1621; “Treatise on Military Preparedness”), on weapons, 
fortifications, defense organization, and war tactics; and Tiangong kaiwu (1637; 
“Creations of Heaven and Human Labour”), on industrial technology.1300 
 

                                                
1298 Excerpts from an article “Grand Canal: China Canal”, available online at URL: 
https://www.britannica.com/topic/Grand-Canal-China 
1299  Excerpts from UNESCO: World Heritage Convention-“The Grand Canal”, available online at URL: 
https://whc.unesco.org/en/list/1443/ 
1300 Excerpts from Chinese Government’s Official Web Portal: China Fact file-History, available online at URL: 
 http://english1.english.gov.cn/2005-08/06/content_24233.htm 
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