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ȼɗɓ ɉɅɒɓ

ÅȶɍɖɗɊɑɅ ɉɊɐɅɊɗɖɤ ɔɓɉ ɔɓɒɤɗɒɓɊ ɆɘɉɘɞɊɊ:

ÅɇɠɖɓɏɅɤ ɒɅɈɕɘɌɏɅ, ɇɠɌɇɅɒɒɅɤ:

ÅɏɅɏ ɇɒɘɗɕɊɒɒɍɑɍ (ɔɊɕɊɕɅɆɓɗɏɅ ɉɅɒɒɠɚ, ɖɓɖɗɅɇɐɊɒɍɊ ɓɗɜɥɗɓɇ, ɖɗɅɗɍɖɗɍɏ ɍ ɔɕɓɜ.)

ÅɗɅɏ ɍ ɇɒɊɝɒɍɑɍ ɔɕɍɜɍɒɅɑɍ (ɌɅɗɤɈɍɇɅɒɍɊ ɌɅɉɅɜ ɜɊɕɊɌ ɍɒɗɊɈɕɅɛɍɍ, ɕɅɆɓɗɅ ɔɓɐɡɌɓɇɅɗɊɐɊɎ)

ÅɉɍɒɅɑɍɜɊɖɏɅɤ ɒɅɈɕɘɌɏɅ ɒɅ ɕɅɌɒɠɊ ɘɜɅɖɗɏɍ ɖɍɖɗɊɑɠ:

Åɉɒɥɑ ðɓɉɒɍ, ɒɓɜɡɣ ðɉɕɘɈɍɊ 

ÅɆɠɐɓ Ɇɠ ɚɓɕɓɝɓ ɉɍɒɅɑɍɜɊɖɏɍ ɖɘɋɅɗɡ/ɕɅɖɝɍɕɤɗɡ ɏɓɐ-ɇɓ ɖɊɕɇɍɖɓɇ

ÅɖɊɎɜɅɖ ɒɅɈɕɘɌɏɍ ɒɊɗ => ɒɘɋɒɅɤ ɍɌɒɅɜɅɐɡɒɓ ɔɕɓɖɗɅɤ ɏɓɒəɍɈɘɕɅɛɍɤ

ÅȲɅɓɆɓɕɓɗ: ɖɊɎɜɅɖ ɓɈɕɓɑɒɅɤ ɖɍɖɗɊɑɅ, ɒɓ Ɋɖɗɡ ɏɐɍɊɒɗɠ, ɏɓɗɓɕɠɊ ɚɓɗɤɗ ɔɓ-ɔɕɓɖɗɓɑɘ

ÅȴɕɓɊɏɗ ɒɅ ɖɗɅɕɗɊ ɍ ɔɓɗɓɑɘ ɒɊɗ ɤɖɒɓɖɗɍ, ɏɘɉɅ ɍɉɗɍ

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ
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ȼɗɓ ɉɊɐɅɗɡ?

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ



66

ɑɓɒɓɐɍɗ

ÅȵɅɖɗɥɗ ɒɅɈɕɘɌɏɅ + ɇɓɌɒɍɏɅɣɗ ɖɐɘɋɆɠ, əɓɒɓɇɠɊ ɌɅɉɅɜɍ ɖ ɒɊɕɅɇɒɓɑɊɕɒɓɎ ɒɅɈɕɘɌɏɓɎ ɍ 

ɖɓɆɖɗɇɊɒɒɠɑ ɖɓɖɗɓɤɒɍɊɑ

Åȴɕɓɚɓɉɍɗ Ɉɓɉ-ɉɇɅ, ɚɓɜɊɗɖɤ ɕɅɌɉɊɐɍɗɡ ɒɅ ɖɊɕɇɍɖɠ, ɓɔɕɅɇɍɗɡ ɏ k8s

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ



77

ɑɓɒɓɐɍɗ

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ

ÅȵɅɖɗɥɗ ɒɅɈɕɘɌɏɅ + ɇɓɌɒɍɏɅɣɗ ɖɐɘɋɆɠ, əɓɒɓɇɠɊ ɌɅɉɅɜɍ ɖ ɒɊɕɅɇɒɓɑɊɕɒɓɎ ɒɅɈɕɘɌɏɓɎ ɍ 

ɖɓɆɖɗɇɊɒɒɠɑ ɖɓɖɗɓɤɒɍɊɑ

Åȴɕɓɚɓɉɍɗ Ɉɓɉ-ɉɇɅ, ɚɓɜɊɗɖɤ ɕɅɌɉɊɐɍɗɡ ɒɅ ɖɊɕɇɍɖɠ, ɓɔɕɅɇɍɗɡ ɏ k8s
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ɑɓɒɓɐɍɗ

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ

ÅȵɅɖɗɥɗ ɒɅɈɕɘɌɏɅ + ɇɓɌɒɍɏɅɣɗ ɖɐɘɋɆɠ, əɓɒɓɇɠɊ ɌɅɉɅɜɍ ɖ ɒɊɕɅɇɒɓɑɊɕɒɓɎ ɒɅɈɕɘɌɏɓɎ ɍ 

ɖɓɆɖɗɇɊɒɒɠɑ ɖɓɖɗɓɤɒɍɊɑ

Åȴɕɓɚɓɉɍɗ Ɉɓɉ-ɉɇɅ, ɚɓɜɊɗɖɤ ɕɅɌɉɊɐɍɗɡ ɒɅ ɖɊɕɇɍɖɠ, ɓɔɕɅɇɍɗɡ ɏ k8s
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ɑɍɏɕɓɖɊɕɇɍɖɒɅɤ

ÅȳɋɍɉɅɒɍɊ ɆɓɐɡɝɓɎ ɒɊɕɅɇɒɓɑɊɕɒɓɎ ɒɅɈɕɘɌɏɍ ɇ ɆɘɉɘɞɊɑ

ÅȬɅɗɕɅɗɠ ɒɅ ɉɊɔɐɓɎɇ k8s, ɔɓɉɉɊɕɋɏɅ ɏɐɅɖɗɊɕɓɇ k8s, redis, rmq, mongodb/postgres/ê

ÅȧɖɊ ɖɊɕɇɍɖɠ ðstateless, ɗɅɒɛɠ ɖɓ statefull

Å CI/CD

ÅɓɉɒɅɏɓê

| ɓɆɠɉɊɒɒɠɎ ɑɍɕ

ɒɅ ɏɅɋɉɓɑ ɍɌ N ɖɊɕɇɊɕɓɇ
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ȯɅɏ ɍɗɓɈ ɍɒəɕɅ ɒɅ 3 ɉɐɤ ɏɐɅɖɗɊɕɍɌɅɛɍɍ ɍ ɖɊɕɇɍɖɠ ðɏɅɋɉɠɎ ɇ 1 ɢɏɌɊɑɔɐɤɕɊ



1111

ȯɅɏ ɍɗɓɈ ɍɒəɕɅ ɒɅ 3 ɉɐɤ ɏɐɅɖɗɊɕɍɌɅɛɍɍ ɍ ɖɊɕɇɍɖɠ ðɏɅɋɉɠɎ ɇ 1 ɢɏɌɊɑɔɐɤɕɊ
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ȰɍɆɓ ɇɓɓɆɞɊ ɑɍɏɕɓ-ɇɅɕɍɅɒɗ ɉɐɤ ɔɕɓɆɠ, ɆɅɌɓɇɓɎ ɒɅɈɕɘɌɏɍ, ɆɊɌ ɈɅɕɅɒɗɍɎ

ɑɍɏɕɓɖɊɕɇɍɖɒɅɤ



1313 | ɓɆɠɉɊɒɒɠɎ ɑɍɕ

ÅɓɉɒɅɏɓ, ɖɓɚɕɅɒɤɊɗɖɤ ɇɓɌɑɓɋɒɓɖɗɡ ɔɕɅɇɍɐɡɒɓɈɓ ɉɊɔɐɓɤɒɅ N ɖɊɕɇɊɕɓɇ ɖ k8s

Åɍ ɇɓɌɑɓɋɒɓɖɗɡɣ ɈɓɕɍɌɓɒɗɅɐɡɒɓɈɓ ɑɅɖɝɗɅɆɍɕɓɇɅɒɍɤ

Ȳȳ!

ȼɗɓɆɠ ɒɊ ɖɗɓɐɏɒɘɗɡɖɤ ɖ ɒɊɕɅɆɓɗɅɣɞɍɑ ɏɓɑɔɐɊɏɖɓɑ ɇ ɆɘɉɘɞɊɑ:

ÅɇɅɋɒɓ ɍɑɊɗɡ ɉɊɔɐɓɎɒɅ ɑɒɓɈɓ ɖɊɕɇɊɕɓɇ ɇ ɗɊɖɗɓɇɓɎ ɌɓɒɊ

ÅɍɑɊɗɡ ɗɅɏɓɎ ɋɊ ɉɊɔɐɓɎɉɐɤ ɕɅɌɕɅɆɓɗɏɍ

ɑɍɏɕɓɖɊɕɇɍɖɒɅɤ
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ȴɕɓɆɐɊɑɅ ɓɆɞɍɚ ɕɊɖɘɕɖɓɇ

| ɌɅɇɤɌɏɅ
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ȱɒɓɈɓ ɖɊɕɇɍɖɓɇ, ɑɅɐɓ ɖɊɕɇɊɕɓɇ

| ɌɅɇɤɌɏɅ
80% ɒɅ 0-1% CPU, ɜɅɖɗɡ ɅɏɗɍɇɒɅ ɉɒɥɑ, ɜɅɖɗɡ - ɒɓɜɡɣ
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ȱɒɓɈɓ ɖɊɕɇɍɖɓɇ, ɑɅɐɓ ɖɊɕɇɊɕɓɇ

| ɌɅɇɤɌɏɅ

ȳɈɕɅɒɍɜɊɒɍɤ:

Åɇ docker:ɔɓɤɉɕɅɑɍɔɓɔɅɑɤɗɍ (1-2 ɤɉɕɅ, ɓɗ 512 ȱɆ RAM)

Åɔɓɑɒɍɑ ɔɕɓ Workstation/Server GC

Åɍ ɔɕɓ ThreadPool

ȳɉɒɅɏɓ:

Åɔɕɍ 150 ɖɊɕɇɍɖɅɚ ɒɅ 32 ɤɉɕɅ ɘ ɏɅɋɉɓɈɓ quota = 1 CPU

Åɗ.Ɋ. ɔɕɍ ɒɊɘɉɅɜɒɓɑ ɖɗɊɜɊɒɍɍ ɓɆɖɗɓɤɗɊɐɡɖɗɇ ɢɗɓ ɔɓɗɕɊɆɒɓɖɗɡ ɇɠɝɊ 32 ɤɉɊɕ



1717

ȱɒɓɈɓ ɖɊɕɇɍɖɓɇ, ɑɅɐɓ ɖɊɕɇɊɕɓɇ

| ɌɅɇɤɌɏɅ

ȯ ɜɊɑɘ ɇɊɉɥɗ:

ÅɕɅɖɗɥɗ ɓɜɊɕɊɉɡ ɌɅɉɅɜ ɇ ThreadPool

ÅɘɇɊɐɍɜɍɇɅɊɗɖɤ ɊɈɓ ɘɕɓɇɊɒɡ ɔɅɕɅɐɐɊɐɍɌɑɅ

ÅɔɅɉɅɊɗ ɓɆɞɅɤ ɔɕɓɍɌɇɓɉɍɗɊɐɡɒɓɖɗɡ

ÅɕɅɖɗɥɗ ɓɜɊɕɊɉɡ ɌɅɉɅɜ ɇ ThreadPool

ÅɘɇɊɐɍɜɍɇɅɊɗɖɤ ɊɈɓ ɘɕɓɇɊɒɡ ɔɅɕɅɐɐɊɐɍɌɑɅ

ÅɔɅɉɅɊɗ ɓɆɞɅɤ ɔɕɓɍɌɇɓɉɍɗɊɐɡɒɓɖɗɡ

ÅɕɅɖɗɥɗ ɓɜɊɕɊɉɡ ɌɅɉɅɜ ɇ ThreadPool

ÅɘɇɊɐɍɜɍɇɅɊɗɖɤ ɊɈɓ ɘɕɓɇɊɒɡ ɔɅɕɅɐɐɊɐɍɌɑɅ

ÅɔɅɉɅɊɗ ɓɆɞɅɤ ɔɕɓɍɌɇɓɉɍɗɊɐɡɒɓɖɗɡ

Åê
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ȱɒɓɈɓ ɖɊɕɇɍɖɓɇ, ɑɅɐɓ ɖɊɕɇɊɕɓɇ

ȬɅɑɊɉɐɊɒɍɊ ThreadPool

ȧɠɔɓɐɒɍɗɡ 

ɜɅɖɗɡ ɕɅɆɓɗɠ

ȧɠɔɓɐɒɍɗɡ 

HillClimbing+DFT

ɗ.ɏ. ɔɕɍ ɇɠɖɓɏɓɎ 

ɒɅɈɕɘɌɏɊ ɖɏɓɕɓɖɗɡ 

ɘɔɅɉɥɗ, ɏɓɐ-ɇɓ ɔɓɗɓɏɓɇ 

ɇɠɕɅɖɗɊɗ

ȸɇɊɐɍɜɍɗɡ Ɋɖɐɍ 

ɒɊɓɆɚɓɉɍɑɓ 

ɏɓɐɍɜɊɖɗɇɓ ɔɓɗɓɏɓɇ

ȦɊɌ ɇɠɖɗɅɇɐɊɒɍɤ ɑɅɏɖɍɑɘɑɅ,

ɔɕɓɛɊɖɖ ɕɓɖɗɅ ɍ ɉɊɐɊɒɍɤ ɓɆɞɍɚ

ɤɉɊɕ ɘɆɟɥɗɖɍɖɗɊɑɘ

| ɌɅɇɤɌɏɅ
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ȱɒɓɈɓ ɖɊɕɇɍɖɓɇ, ɑɅɐɓ ɖɊɕɇɊɕɓɇ

ȯɅɏ ɉɓɖɗɍɜɡ ɆɊɌɓɔɅɖɒɓɖɗɍ?

ÅȶɘɑɑɅ ɇɖɊɚ ɗɕɊɆɓɇɅɒɍɎ ɏ ɏɓɐɍɜɊɖɗɇɘ ɤɉɊɕ CPUɒɊ ɉɓɐɋɒɅ Ɇɠɗɡ ɖɍɐɡɒɓ ɆɓɐɡɝɊ ɍɚ ɕɊɅɐɡɒɓɈɓ 

ɏɓɐɍɜɊɖɗɇɅ;

ÅȭɒɅɜɊ ɖɘɞɊɖɗɇɘɊɗ ɕɍɖɏ ɇɒɊɌɅɔɒɓɎ ɖɑɊɕɗɍ ɇɖɊɎ ɖɍɖɗɊɑɠ.

ȧɠɚɓɉ?

ÅɓɆɟɊɉɍɒɍɗɡ ɖɊɕɇɍɖɠ

| ɌɅɇɤɌɏɅ



2020

ȱɓɉɘɐɡɒɓɖɗɡ

| ɌɅɇɤɌɏɅ
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ȱɓɉɘɐɡɒɓɖɗɡ

| ɌɅɇɤɌɏɅ

Åȴɘɖɗɡ ɇɊɖɡ ɏɓɉ ɖɊɕɇɍɖɅ ðɢɗɓ ɒɊɏɍɎ ɑɓɉɘɐɡ

Åȥ ɖɅɑ ɖɊɕɇɍɖ ðɊɈɓ ɓɆɓɐɓɜɏɅ

ÅȷɓɈɉɅ ɇɓɌɒɍɏɅɊɗ ɓɖɗɓɕɓɋɒɓɊɋɊɐɅɒɍɊ ɇ ɕɅɑɏɅɚ ɓɉɒɓɈɓ ɖɊɕɇɍɖɅ ɍɑɊɗɡ ɒɊɖɏɓɐɡɏɓ ɑɓɉɘɐɊɎ

ȶɊɕɇɍɖ1 ȶɊɕɇɍɖ2 ȶɊɕɇɍɖ3 ȶɊɕɇɍɖ ɍ 3 ɑɓɉɘɐɤ



2222

ȱɓɉɘɐɡɒɓɖɗɡ

| ɌɅɇɤɌɏɅ

ȱɓɉɘɐɍ

ȶɗɅɒɉɅɕɗɒɠɎ ɌɅɔɘɖɏ ɑɓɉɘɐɤ, Program.cs
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ȱɓɉɘɐɡɒɓɖɗɡ

| ɌɅɇɤɌɏɅ

ȱɓɉɘɐɍ

ȶɗɅɒɉɅɕɗɒɠɎ ɌɅɔɘɖɏ ɑɓɉɘɐɤ, Program.cs
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ȱɓɉɘɐɡɒɓɖɗɡ

| ɌɅɇɤɌɏɅ

ȼɗɓ ɢɗɓ ɉɅɖɗ?

Å ThreadPoolsɍɌ ɒɊɖɏɓɐɡɏɍɚ ɖɗɅɒɘɗ ɓɉɒɍɑ => ɑɊɒɡɝɊ ɇɊɕɓɤɗɒɓɖɗɡ ɕɅɌɕɅɖɗɅɒɍɤ

ÅȴɅɑɤɗɡ ɒɊɖɏɓɐɡɏɍɚ ɖɗɅɒɊɗ ɊɉɍɒɓɎ => ɑɊɒɡɝɊ SOH/LOH/POH ɏɘɜ ɇɠɉɊɐɊɒɓ

ÅȳɆɟɊɉɍɒɥɒɒɠɊ ɖɊɕɇɍɖɠ ɇ ɛɊɐɓɑ ɖɗɅɒɘɗ ɑɊɒɡɝɊ ɔɓɗɕɊɆɐɤɗɡ
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ȯɅɏɍɑɍ Ɇɘɉɘɗ ɕɊɌɘɐɡɗɅɗɠ

| əɐɢɝəɓɕɇɅɕɉ
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ȵɊɌɘɐɡɗɅɗɠ

| əɐɢɝəɓɕɇɅɕɉ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 1281 0-1

ȶɊɕɇɍɖ 2290 0-1

ȶɊɕɇɍɖ 3269 0-1

ȶɊɕɇɍɖ 4296 0-2

ȶɊɕɇɍɖ 5272 0-1

ȶɊɕɇɍɖ 6259 0-1

ȶɊɕɇɍɖ 7100 0-1

ȶɊɕɇɍɖ 8281 4-8

ȶɊɕɇɍɖ 9271 0-1

ȶɊɕɇɍɖ 10270 0-1

ȶɊɕɇɍɖ 11266 0-1

ȶȸȱȱȥ :2855 4-19

ȴɕɍ ɔɕɓɖɗɓɊ
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ȵɊɌɘɐɡɗɅɗɠ

| əɐɢɝəɓɕɇɅɕɉ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 410 3-10

x6.9 ɑɊɒɡɝɊȺ2 ɑɊɒɡɝɊ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 1281 0-1

ȶɊɕɇɍɖ 2290 0-1

ȶɊɕɇɍɖ 3269 0-1

ȶɊɕɇɍɖ 4296 0-2

ȶɊɕɇɍɖ 5272 0-1

ȶɊɕɇɍɖ 6259 0-1

ȶɊɕɇɍɖ 7100 0-1

ȶɊɕɇɍɖ 8281 4-8

ȶɊɕɇɍɖ 9271 0-1

ȶɊɕɇɍɖ 10270 0-1

ȶɊɕɇɍɖ 11266 0-1

ȶȸȱȱȥ :2855 4-19

ȴɕɍ ɔɕɓɖɗɓɊ
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ȵɊɌɘɐɡɗɅɗɠ

| əɐɢɝəɓɕɇɅɕɉ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 1345 10

ȶɊɕɇɍɖ 2330 20

ȶɊɕɇɍɖ 3315 1

ȶɊɕɇɍɖ 4308 1

ȶɊɕɇɍɖ 5375 107

ȶɊɕɇɍɖ 6311 3

ȶɊɕɇɍɖ 7307 10

ȶɊɕɇɍɖ 8110 14

ȶɊɕɇɍɖ 9375 11

ȶɊɕɇɍɖ 10445 90

ȶɊɕɇɍɖ 11430 80

ȶȸȱȱȥ :3651 347

ȴɓɉ ɒɅɈɕɘɌɏɓɎ
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ȵɊɌɘɐɡɗɅɗɠ

| əɐɢɝəɓɕɇɅɕɉ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 640 170

x5.5ɑɊɒɡɝɊx4ɑɊɒɡɝɊ

ȴɓɉ ɒɅɈɕɘɌɏɓɎ

ȶɊɕɇɍɖ ȴɅɑɤɗɡ, MB CPU usage

ȶɊɕɇɍɖ 1345 10

ȶɊɕɇɍɖ 2330 20

ȶɊɕɇɍɖ 3315 1

ȶɊɕɇɍɖ 4308 1

ȶɊɕɇɍɖ 5375 107

ȶɊɕɇɍɖ 6311 3

ȶɊɕɇɍɖ 7307 10

ȶɊɕɇɍɖ 8110 14

ȶɊɕɇɍɖ 9375 11

ȶɊɕɇɍɖ 10445 90

ȶɊɕɇɍɖ 11430 80

ȶȸȱȱȥ :3651 347



ɕɊɝɊɒɍɊ
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ȵɊɝɊɒɍɊ ɕɅɌɆɍɊɒɍɤ ɒɅ ɑɓɉɘɐɍ

| ɔɊɕɇɓɊ ɔɓɇɓɕɓɗɒɓɊ ɖɓɆɠɗɍɊ

ÅȶɗɅɕɗɓɑ asp.netɌɅɇɊɉɘɊɗ startup ɔɕɓɊɏɗ

ÅȪɖɐɍ ɖɗɕɘɏɗɘɕɅ ɗɅ ɋɊ, ɒɓ ɒɊ startup, ɖɗɅɕɗɓɇɅɗɡ ɒɊ ɆɘɉɊɗ

Åȴɓɗɓɑɘ ɖɓɌɉɅɥɑ (ɈɊɒɊɕɍɕɘɊɑ) ɒɓɇɠɎ startup ɔɕɓɊɏɗ, ɘɑɊɣɞɍɎ ɌɅɔɘɖɏɅɗɡ ɇɖɊ ɌɅɇɍɖɍɑɠɊ
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ȯɓɉ



ɐɓɏɅɐɡɒɠɊ ɇɠɌɓɇɠ


