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History

The British Colossus computer, created during

World War I, was the world's first B

programmable computer o O
o Information about it was classified under British

secrecy laws y S5
The first publicly recognized general purpose , :
computer was the ENIAC (Electronic Numerical §Eisiss 7 i
Integrator And Computer) fieetes

° The ENIAC was designed in 1943 and was financed @===%,
by the United States Army in the midst of World :

War | ] V.



History

The ENIAC:
> Could perform 5,000 operations per second

o Used more than 17,000 vacuum tubes
o Gotits input using an IBM punched card reader
° Punched cards were used for output

In the 1960s computers started to be built using transistors instead of vacuum tubes
o Smaller

o Faster

o

Cheaper to produce

o

Required less power

o

Much more reliable



History

The transistor based computers were followed in the 1970s by computers based on integrated
circuit (IC) technology

o |Cs are small chips that contain a set of transistors providing standardized building blocks like AND gates,
OR gates, counters, adders, and flip-flops

° By combining building blocks, CPUs and memory circuits could be created

Microprocessors decreased size and cost of computers even further
° Increased their speed and reliability

° In the 1980s microprocessors were cheap enough to be used in personal computers



Compute building blocks
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Computer housing
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Computer housing

oozl ol Jalgoes Lgiiylie die 1S S uadl palsdl slie] (§ SN dusS' Judis o

Yool J81 Jid bolas o

a:fjﬁy‘f.«d‘ u.:.)&: uoLQ:u\ ©

Olaz99 (o8I Jie (o33l @il oSl Ll pusuind s cmumd ddsaill palgsel] cbglodl pusuud Y WLE
(SAN) g3l dSedo Y gonng (S




Processors
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Processor instructions
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Processors - programming
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Processors - speed
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Processors —word size
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Intel x86 processors
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AMD x86 processors
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ltanium and x86-64 processors
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ARM processors
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CPUs created by computer manufaturers
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GPUs
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Memory —early systems
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Memory —early systems
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RAM memory
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RAM memory
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BIOS
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Interfaces
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USB
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Thunderbolt
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PCI
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PCle
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PCl and PCle

PCl speeds in Gbit/s Lanes

1 2 4 8 16
PCI 32-bit/33 MHz 0.1
PCI 32-bit/66 MHz 0.3
PCI 64-bit/33 MHz 0.3
PCI 64-bit/66 MHz 0.5
PCI 64-bit/100 MHz 0.8
PCIe 1.0 0.2 | 0.5 1 4
PCIe 2.0 0.5 1 2 4
PCIe 3.0 1 2 4 16
PCIe 4.0 2 4 8 16 31
PCIle 5.0 4 8 16 32 63
PCIe 6.0 8 15 30 61 | 121




Compute virtualization
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Compute virtualization
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Compute virtualization and public cloud
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Virtual Machine Management
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Virtual Machine Management
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Disadvantages of computer virtualization
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Disadvantages of computer virtualization

RSCTERNEEWRNE EHANTEN

oSl p gy ©

el Gpde i o

48Lo| wlgal Liluey (S ©

e.)b:’:)\ oo PR WP ER I JEIN] e\.).:';’l.‘w\ us.og b

Jadll c3g)l (3 SCADA dolail 3 Jldl 92 S depadl Jle zly3] / 150

Slaudadl (S g0 prexr S8 (1o dogede i dyallall

‘o.c.JJ‘ e Jgaxdl 8 ulaﬂ)l.@} e Budadl cuds Bole] dalasyl Gpde (de Cam ¢ Sliadl pany Gubail d>lg) bedie ©



Virtualization technologies
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Virtualization technologies
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Container technology
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Contamertechno\ogy

Containers are a balance between isolation
and overhead of running isolated
applications

One
application
per physical
machine

Virtual machines are isolated from the
hardware using special CPU instructions

One
application
per virtual
machine

Containers don't have that level of
isolation

Isolation overhead

Many
applications
in containers
on one OS

Many
applications
on one OS

Application isolation >




Container technology
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Container implementation
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Container orchestration
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Container orchestration
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Serverless computing
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Mainframes
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Mainframes
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Mainframe architectiea

| Central Processor Complex (CPC)

A mainframe consists of:

3\
|
|

me co | cP cP CP cp |
° Processing units (PUs) | |
° Memory : Main storage (RAM) :
> |/O channels I\ ______ - . JI
> Control units (_Chi”i‘els___I —I [] [] ]T] []_D_D

o

Devices, all placed in racks (frames)
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Mainframe architecture —PU, memory,
and disks
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Mainframe architecture — Channels and
control units
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Mainframe architecture — Channels and
control units
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Mainframe virtualization
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End of Chapterl0

Any Questions....... ?




