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Unreliable Renewable Energy

Percentage of electricity from renewable energy in NL
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Power distribution in a data center
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CZZ Service Architecture
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Data API

CZZ Data Interface

CarbonZeroZone Data Interface

+ start_time: String
+ end_time: String
- sqlite_config: czz_di_models

+ write_to_db(pandas.DataFrame, String, String): void

CZZDI.EntsoeSource

+ country: String
- api_key: Config.settings

CZZDl.KafkaSource

+ actual_gen_agg(): pandas.DataFrame

+ actual_gen_pct(): pandas.DataFrame

+ actual_renew_gen_agg_pct(): pandas.DataFrame
+ forecast_gen_total(): pandas.DataFrame

+ forecast_solar_wind_gen(): pandas.DataFrame

+ forecast_solar_wind_gen_pct(): pandas.DataFrame

+ metric: String[]

+ user: String

+ streaming: Boolean
+ topic: String

+ frequency: Int

+ getCPUUsage(): pandas.DataFrame
+ getMEMUsage(): pandas.DataFrame
+ getNetwork(): pandas.DataFrame

+ getStorage(): pandas.DataFrame

+ getEnergyConsumption(): Float

+ kafkaConsumer(): Void

Data Management

czz_di_cpu_mem

timestamp: datetime

userName: varchar(32)
processName: varchar(32)
systemProcessMemorySize: bigint
processMemoryPct: real
systemProcessCpuTotalPct: real
processCpuPct: real

id: integer

czz_di_actual_generation_agg

solarActual: integer
windOffshoreActual: integer
windOnshoreActual: integer
biomassActual: integer
fossilGasActual: integer
fossilHardCoalActual: integer
hydroActual: integer
nuclearActual: integer
otherActual: integer

id: integer

SQLite DB

czz_di_network_storage

timestamp: datetime
systemFSstatTotalSizeUsed: bigint
systemNetworkInBytes: bigint
systemNetworkOutBytes: bigint

id: integer

czz_di_network_storage_steams

timestamp: datetime
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timestamp: datetime
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czz_di_forecast_generation_agg

totalForecast: integer
solarForecast: integer
windOffshoreForecast: integer
windOnshoreForecast: integer

id: integer
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CZZ Energy Calculator

Total Energy = Compute kWh + Storage kWh + Network kWh + Memory kWh

ING Eventbus
CPU Memory Storage Network

ING GreenlIT
Calculation API

ICHP
Cloud Hardware Spec.
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Streaming Monitor Data Dashboard




> Sustainability

> 2 Problems

> Our Solution

Actual Use 10% Scheduler

energy cost Green Energy for processes
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" Future Work
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> Consider overload situation

> Extend scheduling period
> Integrate with GreenlT

> TPA outbound proxy to Enstoe API

> Applyin ICHP, IPC
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