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1. [bookmark: _Toc480967681]Introduction

0. [bookmark: _Toc480967682]Purpose

[bookmark: _GoBack]This Requirements Specification Document (RSD) lists the technical requirements and constraints on product applying in Control Systems of ELI project. This can lead to the identification of product interfaces with the ELI science based technology and ELI building facility. This RSD also acts as the parent document for the technical requirements that need to be addressed in lower level design description documents.
0. [bookmark: _Toc480967683]Scope

This RSD contains all of the technical requirements: functional, performance and design, delivery, safety and quality requirements for the following product: Operators computers (PBS: SE.BDS.CS.HW.4.40, MGNT.ITS.1). These products are products Category A. 

The Category A is an Off-the-shelf Product without necessity of modifications and necessity to be subjected to a verification program (review of design, inspection and testing) for ELI applications by the actual project specifications. All verification activities performing by a supplier shall be executed in accordance with the supplier’s plan of outgoing inspection and tests. Internal Acceptance Procedure of the product Category A shall be established and applied before the product implementation (operation phase).
0. [bookmark: _Toc480967684]Terms, Definitions and Abbreviations

For the purpose of this document, the following abbreviations apply:

	Abbreviation
	Meaning

	AES
	Advanced Encryption Standard

	COM port
	Communication port

	DDR4
	Double Data Rate 4

	ECC memory
	Error-Correcting Code memory

	ELI
	Extreme Light Infrastructure

	GDDR5
	Graphic Double Data Rate 5

	GPU
	Graphics Processing Unit

	HDD
	Hard Disk Drive

	ID
	Identification

	IOPS
	Input/output Operations Per Second

	IPMI v2
	Intelligent Platform Management Interface

	LAN
	Local Area Network

	NAS
	Network-Attached Storage

	NVMe
	Non-Volatile Memory Express 

	PCI-E
	Peripheral Component Interconnect Express

	PFC
	Power Factor Correction

	PSU
	Power Supply Unit

	RAID
	Redundant Array of Independent Disks

	RAM
	Random-Access Memory

	RPM
	Revolutions Per Minute

	RSD
	Requirements Specification Document

	RSTe
	Rapid Storage Technology enterprise

	RTC
	Real-Time Clock

	SATA
	Serial Advanced Technology Attachment

	SDRAM
	Synchronous Dynamic Random Access Memory

	SFP+
	Small Form-factor Pluggable

	SMBIOS
	System Management BIOS

	SPI
	Serial Peripheral Interface

	SSD
	Solid-State Drive

	TCP
	Transmission Control Protocol

	TLC
	Triple-Level Cells

	TPM
	Trusted Platform Module

	UEFI
	Unified Extensible Firmware Interface

	USB
	Universal Serial Bus

	VGA
	Video Graphics Array







1. [bookmark: _Toc480967685]Functional, Performance and Design requirements
1. [bookmark: _Toc480967686]Solid-State Drive (SSD)

REQ-020674/A	
The parameters of all the SSDs for PC shall correspond to the requirements given in the Table 1 – “Functional and performance parameters of the SSDs for PC”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Dimensions
	22 mm (w)  x 1.5 mm (h) x 80 mm (d)

	1.2
	Interface
	PCI-E 3.0 x4 NVMe

	1.3
	Form Factor
	M.2 2280

	2
	Capacity

	2.1
	Capacity Size
	256 GB

	2.2
	Memory Components
	TLC

	3
	Performance

	3.1
	Sequential Read
	Up to 1570 MB/sec 

	3.2
	Sequential Write
	Up to 540 MB/sec 

	3.3
	Random Read 4KB
	71000 IOPS

	3.4
	Random Write 4KB
	112000 IOPS

	4
	Features

	4.1
	Reliability (MTBF)
	1.6 Million Hours

	4.2
	Encryption Support
	AES 256-bit



Table 1: Functional and performance parameters of the SSDs for PC.


1. [bookmark: _Toc480967687]Hard Disk Drive (HDD)

REQ-020675/A	
The parameters of all the HDDs for NAS or Servers shall correspond to the requirements given in the Table 2 – “Functional and performance parameters of the HDDs for NAS or Servers”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Dimensions
	101,85 x 26,11 x 146,99 mm (3,5" standard)

	1.2
	Interface
	SATA III (SATA 6 Gb/s)

	1.3
	Form Factor
	3,5" slot

	1.4
	Usage
	Servers, Data Storage (not for workstations or PC), 24/7

	2
	Capacity

	2.1
	Capacity Size
	10 TB (10 000 GB)

	2.2
	Rotate
	min. 7200 RPM

	2.3
	Cache
	min. 256 MB

	3
	Performance and Power

	3.1
	Maximum power consumption
	max. 7 W

	3.2
	Standby consumption
	max. 1 W

	3.3
	Average Read
	min. 180 MB/s

	3.4
	4K Block Size READ
	min. 85 MB/s

	3.5
	4K Block Size WRITE
	min. 90 MB/s

	4
	Features

	4.1
	Reliability (MTBF)
	1.5 Million Hours

	4.2
	RAID Support
	YES



Table 2: Functional and performance parameters of the HDDs for NAS or Servers.



1. [bookmark: _Toc480967688]Graphics Processing Unit (GPU)

REQ-020676/A	
The parameters of all the GPUs shall correspond to the requirements given in the Table 3 – “Functional and performance parameters of the GPUs”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Dimensions
	229 mm (w)  x 118 mm (h) x 40 mm (d)

	1.2
	Interface
	PCI-E 3.0 x16

	1.3
	Slot Width
	Dual Slot

	2
	GPU

	2.1
	CUDA Cores
	768

	2.2
	Core Clock
	1354 MHz

	2.3
	Boost Clock
	1468 MHz

	3
	Memory

	3.1
	Memory Type
	GDDR5

	3.2
	Memory Size
	4 GB

	3.3
	Memory Interface
	128 bit

	3.4
	Memory Effective Clock
	7008 MHz

	4
	Ports

	4.1
	Native HDMI 2.0b
	3 x

	4.2
	Native DP 1.4
	1 x

	4.3
	Native DVI-D
	1 x

	5
	Power Connectors and Cooling

	5.1
	Cooling Type
	Active

	5.2
	Fan Size
	Two Slots

	5.3
	Power Connector
	6-Pin

	6
	Features

	6.1
	Max Resolution
	7680 x 4320 @ 60 Hz

	6.2
	OpenGL
	4.5

	6.3
	DirectX
	12

	6.4
	OS Compatibility
	Linux 64bit and Windows 10 64bit



Table 3: Functional and performance parameters of the GPUs.



1. [bookmark: _Toc480967689]Random-Access Memory (RAM)

REQ-020677/A	
The parameters of all the RAMs shall correspond to the requirements given in the Table 4 – “Functional and performance parameters of the RAMs”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Type
	DDR4 SDRAM 288-Pin

	1.2
	Modules
	1

	2
	Memory

	2.1
	Capacity
	16 GB

	2.2
	Speed
	DDR4 2133

	2.3
	Cas Latency
	14

	3
	Features

	3.1
	Heat Spreader
	Yes

	3.2
	Intel XMP-ready
	Yes



Table 4: Functional and performance parameters of the RAMs.


1. [bookmark: _Toc480967690]Motherboard

REQ-020678/A	
The parameters of all the motherboards shall correspond to the requirements given in the Table 5 – “Functional and performance parameters of the motherboards”.



	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Form Factor
	Mini-ITX

	1.2
	Dimensions
	17cm x 17cm

	2
	Processor

	2.1
	Integrated on the board
	Yes

	2.2
	Cores
	8

	2.3
	Threads
	16

	2.4
	Processor Base Frequency
	At minimum 1.70 GHz

	2.5
	CPU TDP 
	35 W

	2.6
	Cache
	12 MB

	3
	System Memory Support

	3.1
	Number of DDR4 DIMM sockets
	4

	3.2
	Max amount of ECC RDMI memory 
	128 GB

	3.3
	Max amount of ECC/non ECC UDIM memory 
	64 GB

	3.4
	DIMM sizes
	4 GB, 8 GB, 16 GB and 32 GB

	3.5
	Memory type
	2133/1866/1600 MHz DDR4

	3.6
	Error correction
	single bit and double bit (ECC memory)

	4
	On-Board Devices (controllers)

	4.1
	SATA SoC
	6 x SATA3 ports; RAID 0,1,5,10 RSTe

	4.2
	Network SoC
	2 x 1GbE (i350-AM2), 2 x 10G SFP+ LAN, 1 x dedicated IPMI v2

	4.3
	Video
	Aspeed AST2400

	4.4
	TPM
	TPM Header

	5
	Input / Output

	5.1
	SATA
	6 x SATA3 (6Gbps) port

	5.2
	1 GbE LAN
	2 x 1 GbE RJ45 LAN port

	5.3
	10 G LAN
	2 x 10 G SFP+ LAN port and 2 x compatible 10 G LC SM 1310 SFP+ module, SFP+ compatible modules are part of the delivery

	5.4
	USB
	2 x USB 3.0 (rear) port, 2 x USB 2.0 (header) port

	5.5
	Video
	1 x VGA port

	5.6
	Serial Port
	1 x COM port

	5.7
	TPM
	1 x TPM Header

	6
	Expansion Slots

	6.1
	PCI-Express
	1 x PCI-E 3.0 x16 slot

	6.2
	M.2
	Interface PCI-E 3.0 x4; Form Factor: M Key 2242/2280; SATA devices supported

	7
	BIOS

	7.1
	Type
	AMI Bios; 128 MB SPI Flash

	7.2
	Features
	PCI 3.0; ASPI 5.0; USB Keyboard; SMBIOS 2.8; UEFI 2.4; RTC Wakeup

	8
	Management

	8.1
	OS Compatibility 64b
	Red Hat Linux 7.2, CentOS 7.2, Windows 7 SP1, Windows 10

	8.2
	ACPI / APM Power Management
	Yes

	8.3
	Power-on mode for AC power recovery
	Yes

	9
	PC Health Monitoring

	9.1
	RoHS
	Yes

	9.2
	Thermal Monitor 2 (TM2) support
	Yes

	9.3
	Monitoring for CPU and chassis environment
	Yes

	9.4
	4-pin fan headers supporting tachometer status monitoring
	4 x

	9.5
	FAN status monitor for speed control
	Yes

	9.6
	FAN status monitor for on/off control
	Yes

	9.7
	Pulse Width Modulated (PWM) fan connectors
	Yes

	9.8
	Monitors for CPU Cores, +12V, +3.3V, +5V, 1.2V (VDIMM), Chassis intrusion header, System level control
	Yes



Table 5: Functional and performance parameters of the motherboards.


1. [bookmark: _Toc480967691]Power Supply Unit (PSU)

REQ-020679/A	
The parameters of all the PSUs shall correspond to the requirements given in the Table 6 – “Functional and performance parameters of the PSUs”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Dimensions
	100 mm (l) x 125 mm (w)  x 63.5 mm (d)

	1.2
	Form Factor
	SFX 12V (v3.3)

	1.3
	Sleeved cables
	Yes

	2
	Power

	2.1
	Continuous power
	300 W

	2.2
	Peak power 
	350 W

	2.3
	Voltage 
	100 V - 240 V

	2.4
	Frequency 
	50 Hz - 60 Hz

	2.5
	Input current 
	4.5 A / 2.5 A

	2.6
	PFC
	active

	2.7
	Power factor at 100% load
	>0.97

	3
	Cables and Connectors

	3.1
	No. of cables total
	6

	3.2
	ATX-Mainboard (20+4 pin)
	1

	3.3
	P4 (CPU)
	1

	3.4
	PCI-E 6+2 pin (GPU)
	1

	3.5
	PATA 4 pin
	1

	3.6
	SATA 15-pin (HDD, Drives)
	4

	3.7
	FDD (Floppy)
	1

	4
	Output

	4.1
	12V rails
	2

	4.2
	+3.3V
	21 A

	4.3
	+5V
	20 A

	4.4
	+12V1
	14 A

	4.5
	+12V2
	16 A

	4.6
	-12V
	0.5 A

	4.7
	+5Vsb
	2.5 A

	4.8
	Max combined power 12V
	264 W

	4.9
	Max combined power 3.3V + 5V
	103 W

	5
	Cooling

	5.1
	Fan size
	80 mm

	5.2
	Max fan speed
	2219 rpm

	5.3
	Sound pressure levels at 20% load
	16.6 dB(A)

	5.4
	Sound pressure levels at 50% load
	17.2 dB(A)

	5.5
	Sound pressure levels at 100% load
	31.4 dB(A)

	6
	Efficiency

	6.1
	80PLUS certification
	Bronze

	6.2
	Efficiency at 230V, 20% load
	At least 87%

	6.3
	Efficiency at 230V, 50% load
	At least 89%

	6.4
	Efficiency at 230V, 100% load
	At least 86%

	6.5
	Energy Star
	6.0



Table 6: Functional and performance parameters of the PSUs.


1. [bookmark: _Toc480967692]Mouse

REQ-020680/A	
The parameters of all the mouse devices shall correspond to the requirements given in the Table 7 – “Functional and performance parameters of the mouse devices”.

	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Type
	Laser mouse

	1.2
	Design (left, right hand)
	Symetric

	1.3
	Color
	Orange

	1.4
	Interface
	USB 2.0 - wired

	1.5
	Rubberized surface 
	Yes

	2
	Performance

	2.1
	DPI
	Up to 8200

	2.2
	Rate
	Up to 1000 Hz

	2.3
	Min Response
	2 ms

	3
	Features

	3.1
	Number of programable buttons
	9

	3.2
	Wheel
	Yes



Table 7: Functional and performance parameters of the mouse devices.


1. [bookmark: _Toc480967693]Keyboard

REQ-020681/A	
[bookmark: OLE_LINK2]The parameters of all the keyboards shall correspond to the requirements given in the Table 8 – “Functional and performance parameters of the keyboards”.


	Item N°
	Parameter name
	Parameter description

	1
	GENERAL

	1.1
	Localisation
	Czech

	1.2
	Element arrangement
	Classic

	1.3
	Key type
	Flat keys with scissor switch

	1.4
	Interface
	USB - wired

	2
	Keys

	2.1
	Left shift
	Wide

	2.2
	Cursor arrow
	Classic

	2.3
	Enter
	Two-line narrow

	2.4
	Backspace
	Wide

	3
	Features

	3.1
	Backlit keys
	Yes up to 7 colors

	3.2
	Multimedia keys
	Yes

	3.3
	Anti-Ghosting
	Yes

	3.4
	Rubber Stands
	Yes



Table 8: Functional and performance parameters of the keyboards.

1. [bookmark: _Toc480967694]Delivery Requirements

REQ-020682/A	
The transportation to the final destination shall be conducted by the Supplier.
REQ-020683/A	
[bookmark: OLE_LINK3]All devices shall be delivered in protective package preventing damage.

1. [bookmark: _Toc480967695]Safety Requirements

REQ-020684/A	
The Supplier shall supply a Declaration of Conformity or any other equivalent document legally recognized and accepted in the Czech Republic for each product type if the appropriate legislation determines the Supplier's obligation to have a Declaration of Conformity (or the equivalent document) for the purposes of a Device sale in the Czech Republic to fulfil the requirements of 2001/95/EC directive or applicable Czech law.


1. [bookmark: _Toc480967696]Quality Requirements
4. [bookmark: _Toc480967697]General Quality Requirements

REQ-020685/A	
The Supplier shall provide the Product User Manual as part of the delivered Device. The Manual shall include the instructions and descriptions regarding the following procedures:
· transport, handling, storage and installation;
· safe operation and maintenance procedures.
REQ-020686/A	
The Supplier shall provide information on execution of outgoing check of the Product. At least this information shall comprise declaration about execution of outgoing check and declaration of conformity with technical requirements defined by the product RSD and completeness of the Product.
NOTE: Alternatively the Supplier might provide the Contracting Authority with information (e.g.: catalogue/technical data sheets, product manuals or other similar documentation) subject to the condition that such documentation is detailed enough to prove meeting all requirements stipulated herein.
REQ-020687/A	
The Supplier shall establish and maintain a non-conformance control system compatible with ČSN EN ISO 9001.
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