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The Award criteria is defined in Section 3.3.2 of the document Tender Specifications Part 1: Administrative Specifications. 
While drafting the Request to Participate/tendering, the Candidate is invited to describe how she/he accommodates the specifications that the EuroHPC JU has defined for the proposed supercomputer. The requirements and features are categorized as follows:
	Requirements priority
	Requirements category
	Description

	Mandatory
	MRQ
	Mandatory Requirements. 
These specifications are considered essential for the procured infrastructure and must be fulfilled by all best and final Offers. Mandatory Requirements will be assessed for each offers submitted. The Offers may include improvement with respect to the mandatory requirements, for example in terms of numerosity, capacity, capability. This improvement will be taken into consideration in evaluating the Offers.   Final Tenders which will not be compliant with all Mandatory Requirements will be rejected.

	Targeted
	TRQ
	Highly targeted requirements. 
These are highly desired specifications for the procured system. In contrast to Mandatory Requirements, failure to provide targeted requirements will not lead to the rejection of the best and final Offer provided by the Candidate. 

	Mandatory
	DCS
	Data Centre Specifications.
The Offer must comply with the detailed data center specifications. However, while complying with the requirements’ framework, the Candidate is allowed to propose alternatives at its own cost, in order to provide the adequate data center integration of the offered solution into CINECA infrastructure.

	Mandatory
	DOC
	Documentation
Documentation that must be included in the Proposal. All documentation items are mandatory and must be provided by all Candidates in their Proposal. Documentation requirements will be assessed for each Proposal submitted based on the quality of the response.






[bookmark: _Toc241855748]Scoring Principles
The total score is calculated using the sum of the four values, one per criterion defined in section 3.2.2 of the Tender Specifications Part 1: Administrative Specifications.
	Criterion
	Score calculation
	Score
	Threshold
	Total Score

	Technical value of the system design

(section 4.1)



	Based on the technical requirements of INNOVATE Technical Specifications


· (Sub-criterion 1.1) 
TV = 30 * TV/TVbest    

TV = Σi ai * wi
   
i = hardware/software requirement
(MRQ, TRQ)
w = maximum points associated to the i-th requirement
a = hardware/software requirements evaluation
              
	0 – 30 pt 
[30.0%]










	18 pt








	


100 pt


	Cost Performance Analysis
(section 5)
	Based on cost-performance score (CPA) defined in Section 6 of INNOVATE Technical Specifications.


	0 – 35 pt 
[35.0%]
	21 pt
	

	Quality of services
(section 6)
	Qualitative Evaluation based on Sections 7 and 8 of INNOVATE Technical Specifications. 
	0 – 20 pt [20.0%]
	12 pt 
	

	EU added value
(section 7)
	Qualitative Evaluation based on Section 9 of INNOVATE Technical Specifications.    
Re-inforcement of EU supply chain
Level of integration of EU technologies 
Collaboration topics in line with EuroHPC/HE objectives 
	0- 15 pt 
[15.0%]
	9 pt
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In this section the instruction for a correct answering is reported:
· Describe the offered solution complying with the information reported in each section of this document.
· Provide the values of the tables described in section 5 and 6 of this document.
In the answer, all the mandatory and targeted requirements (see Section 1 for the definition) need to be addressed with a check mark YES or NO (Y/N). The mark NO is not allowed for the mandatory requirements according to the definition reported in Section 1. 
In addition, there are documentation requests for which the format is free, as long as the necessary information can be found. Clear, concise and concrete answers are expected. 


[bookmark: _Toc241855750]Executive Summary / Introduction
	Executive Summary/Introduction

	 Instructions for answering:
Please include here a summary of your response indicating at least:
· Information about the tenderer/consortium
· Key features of the tender
· The high-level plan for the deliverables/phased plan
· Any other information that is relevant to the tender





[bookmark: _Toc241855751]Technical specifications Summary
	Instructions for answering:

	The following tables must be provided by tenderers summarizing the key technical characteristics of the supercomputer. Table A must be provided for the proposed compute partition and table B must be provided reporting the data lake characteristics.



In this section the tables to be completed are presented. 
· “Table A” for INNOVATE compute partition to be provided.
· “Table B” for the data lake characteristics.
These tables can be expanded to provide more information on the offered solution.
[bookmark: _Toc30683362][bookmark: _Toc241855752]Table A (one per compute partition to be provided)
	Compute Partition Summary
	Value / Description

	Total number of compute nodes
	

	Total number of cores
	

	Total number of GPUs
	

	Total main memory (DRAM) capacity
	

	Total HBM memory capacity
	

	Aggregated performance peak 
	

	Estimated date of start of production (Acceptance approved)
	

	Estimated end of production
	

	Estimated duration in years of production/maintenance  
	

	Compute Node Description
	Value / Description

	CPU type/model
	

	CPU nominal frequencies
	

	CPU sockets per node
	

	CPU Cores per node
	

	Main memory per node
	

	Memory type and frequency
	

	Number of accelerators per node
	

	Accelerator model/type
	

	Accelerator memory aggregated per node
	

	Rpeak Linpack per node (TFlop/s)
	

	Rmax Linpack per node (TFlop/s)
	

	Linpack node power consumption
	

	Number and bandwidth of network interfaces
	

	High performance Network
	Value / Description

	Interconnect family
	

	Interconnect bandwidth per link
	

	Expected latency (worst case)
	

	Interconnect topology
	

	Number of compute nodes per partition/isle
	

	Blocking factor within partition/isle
	

	Number of links to I/O partition
	

	Management Network
	Value / Description

	Network family
	

	Network bandwidth
	

	Blocking factor of the network
	

	Frontend partition
	Value / Description

	Number of login nodes
	

	Links and bandwidth per login node to external network
	

	Number of cores per login node
	

	Memory per login node
	

	Number of visualization nodes
	

	Type and model of graphic cards
	

	Links and bandwidth per visualization node to external network
	

	Number of cores per visualization node
	

	Memory and local storage per visualization node
	

	Software
	Value / Description

	Operating system
	

	Compiler Suite(s)
	

	Numerical libraries
	

	Debugging/ profiler tools
	

	Clustering software
	

	Resource and workload manager
	

	Monitoring
	

	Infrastructure – Compute racks
	Value / Description

	Number of racks
	

	Size of the rack (H x W x D) (in cm)
	

	Weight of the rack (kg)
	

	Floor Load (kg / m2)
	

	Compute nodes per rack
	

	Linpack kW per rack
	

	Cooling mechanism
	

	Residual heat to ambient (kW)
	

	Infrastructure – Management racks
	Value / Description

	Number of racks
	

	Size of the rack (H x W x D) (in cm)
	

	Weight of the rack (kg)
	

	Floor Load (kg / m2)
	

	kW per rack
	

	Cooling mechanism
	

	Residual heat to ambient (kW)
	

	Infrastructure – High performance network racks
	Value / Description

	Number of racks
	

	Size of the rack (H x W x D) (in cm)
	

	Weight of the rack (kg)
	

	Floor Load (kg / m2)
	

	kW per rack
	

	Cooling mechanism
	

	Residual heat to ambient (kW)
	


[bookmark: _Toc30683363][bookmark: _Toc241855753]Table B
	Datalake  Description
	Value / Description

	Raw capacity provided (PB)
	

	Aggregated bandwidth provided (GB/s)
	

	Aggregated IOPS provided 
	

	Number of storage elements
	

	Type of storage element (HDD/SSD/Flash…)
	

	Size (TB) per storage element
	

	Software
	Value / Description

	Parallel filesystem
	







[bookmark: _Toc241855754]Technical value of the system design

	Information:

	This section corresponds to evaluation criterion 1 “Technical value of the system design” and it is divided in two subsections, one for each sub-criteria.



[bookmark: _Toc241855755]System Design  
[bookmark: _Toc30682861]
	Information

	The technical specifications of the system section are assessed in relation to the Mandatory Requirements (MRQ), and Targeted Requirements (TRQ). 

	Instructions for answering:

	Describe in at most 50 pages the offered hardware and software components, their characteristics and integration, including the response to the requirements described in INNOVATE Technical Specifications that are collated in the table below.       



In the following tables, requirements with a Yes/NO entry (Y/N) will not receive any points. Of these, the MRQ requirements will be assessed for complete fulfilment, and in case this is not verified the offer will be rejected.
For entries with associated points, quantifiable improvements will be evaluated by assigning the maximum points to the best offer received. The other offers will receive in this entry a score proportional to the best offer (with one decimal). Offers that do not provide any improvement, will receive 0 points for that entry. In the same way, those improvements irrelevant or not significant compared to the minimum value required will also receive 0 points. Essentially, for significant improvements the following equation is applied: 

In the next tables, we will detail the maximum points (wi) that can be obtained by each entry associated with points.
Please note that what is described in section 5 of the INNOVATE Technical specifications takes precedence in case of conflict with respect to what is reported in the following tables. 
	General requirements

	Req.
	Description
	Category
	Wi

	5.1.1-1
	Integrated platform
The infrastructure shall be designed as a comprehensive and fully integrated platform. The Proposal shall include all necessary hardware and software components to deliver user-facing services and to ensure complete operational management of the system. The solution shall be fully operational upon deployment and must support scalability, reliability, and maintainability in alignment with defined operational and performance objectives.
	MRQ
	Y/N

	5.1.1-2
	Reboot time
Each system partition shall support a full reboot within a maximum duration of 60 minutes. This requirement guarantees timely restoration of functionality and operational continuity following maintenance activities, updates, or unforeseen disruptions. The solution must incorporate efficient boot mechanisms, optimized initialization sequences, and resilient fault recovery processes to meet this performance criterion.
	MRQ
	Y/N

	5.1.1-3
	Common node features
Each node shall be equipped with a Board Management Controller (BMC) and remote monitoring functionalities meeting the following minimum specifications:
BMC functionalities:
· Provision of a dedicated or shared Ethernet network interface for management purposes.
· Support for remote management via web-based interfaces, such as Java and/or HTML5 GUI.
· Availability of virtual console and virtual media (VMedia) functionalities.
· System lockdown functionality to prevent unintended configuration changes during operation. When enabled, all configuration modifications, including firmware updates, shall be blocked and the user shall be notified accordingly.
· Support for digitally signed firmware updates to ensure integrity and authenticity.
· Firmware rollback capabilities to restore previous stable versions.
· Implementation of protection mechanisms for firmware updates of internal components.
· Enforcement of secure default password practices.
· Support for centralized authentication via LDAP.
· Capability to block IP addresses as a security measure.
Remote Monitoring and Alerting:
· The system shall be capable of automatically issuing alerts to the vendor’s support service, including all relevant diagnostic information, without requiring intervention from system administrators.
· For critical components such as RAM and disk drives, the system shall automatically detect and report pre-failure conditions to the support service.
	MRQ
	Y/N

	5.1.1-4
	Integrated cluster management system
The solution shall be provided with a fully integrated software management stack for the centralized administration of all cluster resources, including node provisioning, basic hardware monitoring, and operating system supervision. The proposed software shall support comprehensive out-of-band management of all hardware components and facilitate the automated provisioning and reconfiguration of system nodes. The solution shall enable the automation of all essential system management operations, including but not limited to:
· Installation of the operating system on compute and Management Nodes.
· Reconfiguration of the operating system on individual nodes or, where applicable, across all managed infrastructure components.
· Collection of diagnostic and health information from nodes and, if supported, from all integrated hardware apparatus.
· Firmware update and version management for all nodes.
This management software shall typically run on the Management Partition and shall support a redundant (high availability) configuration to ensure uninterrupted operation of critical management functions.
	MRQ
	Y/N

	5.1.1-5
	Health Monitoring, Validation, and Automated Recovery
The solution shall be equipped with a comprehensive set of tools to perform health checks and configuration validation of all hardware and software components within the system. These tools shall be designed for integration with the workload manager, enabling automated enforcement of job scheduling policies that utilize only fully functional and validated components.
Where applicable, the provided tools shall support automated recovery actions, such as node isolation, service restart, or hardware reset, to remediate detected faults. All health check outcomes and recovery actions shall be fully logged and made accessible for audit, diagnostics, and system administration purposes.
	MRQ
	Y/N

	5.1.1-6
	Rolling Update and Maintenance Mechanisms
The system shall support rolling update mechanisms that enable the execution of reliable software updates and selected maintenance operations with minimal accumulated downtime and without impacting the availability of critical services or running workloads.
During full system maintenance, the infrastructure shall implement a staged idle-time strategy, wherein Compute Nodes progressively transition to an idle state as active jobs complete. No new jobs shall be scheduled on nodes reserved for upcoming maintenance, thereby facilitating a graceful and workload-aware shutdown. This capability shall substantially reduce maintenance overhead and improve system availability by avoiding abrupt job termination and maximizing resource utilization up to the initiation of maintenance procedures.
	MRQ
	Y/N

	5.1.1-7
	Cluster Hardware Event Monitoring
The cluster management software shall support both out-of-band and, where applicable, in-band monitoring of hardware events, including but not limited to system event logs, machine check exceptions, and other platform-reported fault or alert conditions.
All detected events shall be collected in near real time and stored in a centralized repository, ensuring consistent availability for system administrators, diagnostic tools, and audit processes. The solution shall facilitate timely analysis and correlation of hardware-related issues across the infrastructure to support proactive maintenance and operational reliability.
	MRQ
	Y/N

	5.1.1-8
	Monitoring infrastructure
The system shall include a comprehensive hardware and software framework for monitoring the health status of all system components. The monitoring solution shall support the collection and reporting of health parameters at the component level and shall expose APIs and/or open-source frameworks to ensure seamless integration with widely adopted open-source monitoring tools.
All hardware faults, including those with the potential to impact the performance or stability of Compute Nodes, interconnect devices, or any other system components, shall be automatically detected and reported by the monitoring infrastructure.
The monitoring and management systems included in the infrastructure shall expose APIs that enable seamless integration with third-party monitoring and management frameworks. These APIs shall provide timely and comprehensive information on the operational status of all infrastructure components.
The system shall ensure that any fault or degradation affecting system components is detected and made available through the APIs to support prompt alerting and incident response.
	MRQ
	Y/N

	5.1.1-9
	Node power and energy measurement
The infrastructure shall provide near real-time power and energy consumption measurements at the node level. The monitoring mechanism shall have minimal impact on system performance and scalability.
	MRQ
	Y/N



	Core Ethernet Fabric
	

	Req.
	Description
	Category
	Wi

	5.2.1-1
	General requirements
The supplied infrastructure shall include a dedicated fabric for storage and services communications (north-south traffic). The fabric shall meet the following technical requirements:
· The technology employed shall be based on IP/Ethernet protocol.
· The fabric shall be based on a minimum network technology of 400 Gbit/s with access links at 25/100/400 Gbit/s.
The logical representation of the interconnection fabric is provided in Figure 6.
	MRQ
	Y/N

	5.2.1-2
	Bandwidth performance
The infrastructure shall include a network fabric that provides a maximum oversubscription of 2:1.
	MRQ
	Y/N

	5.2.1-3
	Topology
The infrastructure shall implement a leaf-spine Layer 3 architecture using BGP as the control plane with EVPN extensions, and VXLAN as the data plane. The design must provide sufficient radix and port density to support large-scale compute and storage workloads, ensuring scalability, multi-tenancy, and high availability.
	MRQ
	Y/N

	5.2.1-4
	Networking optimizations for storage communication
· The interconnection fabric shall implement hardware-based congestion detection and mitigation mechanisms, including Priority Flow Control (PFC) and Explicit Congestion Notification (ECN), with support for end-to-end congestion management mechanisms such as DCQCN or equivalent standards-based approaches, to ensure lossless and stable data transfers for storage workloads.
· The interconnection fabric shall be explicitly optimized for high-throughput and deterministic performance, supporting communication patterns characteristic of NVMe-based storage systems, including full support for RDMA over Converged Ethernet (RoCE v1/v2), with RoCE v2 support required for routed spine-leaf topologies.
· The fabric shall support NVMe over Fabrics (NVMe-oF) over Ethernet, including compatibility with NVMe multipathing and ECMP-based traffic distribution.
· Support for deterministic ECMP forwarding and in-order packet delivery for RDMA and NVMe-oF traffic shall be provided.
· Advanced buffer management and per-priority traffic isolation mechanisms shall be available to prevent head-of-line blocking and congestion propagation.
· The fabric shall support real-time telemetry and monitoring of storage-related traffic, including PFC events, ECN marking, queue depth, and latency metrics.
· Support for fast path failure detection (e.g. BFD) to minimize storage I/O disruption.
	MRQ
	Y/N

	5.2.1-5
	Network capabilities
The switches comprising the Core Ethernet Fabric shall support the following network functionalities:
· Support for active‑active multi‑homing using a multi‑chassis link aggregation protocol, such as MC‑LAG, MLAG, or an equivalent standards‑based or de‑facto interoperable technology.
· Support for IEEE 802.3ad / 802.1AX Link Aggregation (LACP), including operation across multi‑chassis configurations.
· Support for VLANs and VLAN tagging compliant with IEEE 802.1Q, including VLAN trunking.
· Support for BGP (Border Gateway Protocol) for IP fabric and ECMP routing in spine‑leaf architecture.
· Support for VXLAN (Virtual Extensible LAN) as the primary overlay encapsulation technology. 
· Support for VXLAN routing through an integrated control plane, such as EVPN (Ethernet VPN) based on BGP, including MAC learning and IP prefix advertisement.
· Support for VXLAN bridging and routing (L2 and L3 VNIs).
· Support for fast control‑plane convergence and sub‑second failure recovery in case of link or node failures.
· Support for graceful restart and non‑disruptive upgrades where applicable (e.g. BGP graceful restart).
· Support for Quality of Service (QoS) features, including: 
· Traffic classification and marking (IEEE 802.1p / DSCP).
· Priority queuing and congestion management.
The interconnection fabric should provide full support to IPv4 and IPv6.
	MRQ
	Y/N

	5.2.1-6
	Participants
All nodes shall be connected to the fabric as shown in Figure 6.
	MRQ
	Y/N

	5.2.1-7
	Border leaf
The Data Fabric shall be provisioned with one or more border leaf switches, that shall be connected to the CINECA backbone, which is based on NVIDIA Spectrum SN4700 named as SWT3 and SWT4 in Figure 6. These border leaf switches shall provide high-throughput connectivity between the CEF and the data centre backbone. The architecture shall ensure that data routing through these connections shall provide optimal performance and fault tolerance.
All necessary cabling, transceivers, and related accessories required to implement and operate these high-speed links shall be included in the scope of supply. The Supplier shall also be responsible for the complete execution of cable laying and physical installation activities required to establish the connection between the border leaf switches and the data centre backbone.
· Integration and configuration activities concerning the interconnection with the data centre backbone shall be carried out in close coordination with CINECA technical staff to ensure full compatibility, proper operation, and seamless integration within the existing infrastructure.
	MRQ
	Y/N

	5.2.1-8
	Monitoring and managing capabilities. 
The following capabilities shall be provided as part of the interconnection fabric:
· The switching platform shall provide built-in capabilities for near real-time telemetry and monitoring, including queue depth, port utilization, packet drops, congestion events, and flow-level statistics. Telemetry data shall be accessible via standard or open APIs (e.g., gNMI, REST, sFlow, or equivalent) to facilitating proactive monitoring and diagnostics.
Each fabric switch shall be equipped with a dedicated out-of-band management port.
	MRQ
	Y/N

	5.2.1-9
	Power redundancy
Each fabric switch shall be equipped with redundant and hot-swappable power supply units to ensure high availability and maintainability without requiring system downtime.
	MRQ
	Y/N



	High Performance AI Fabric
	

	Req.
	Description
	Category
	Wi

	5.2.2-1
	General requirements
The infrastructure shall include a high-performance fabric dedicated for GPU-to-GPU communication (east-west traffic) of AI/HPC Compute Nodes. The fabric shall meet the following technical requirements:
· The fabric shall be based on InfiniBand, Spectrum-X, or Ethernet technology.
· If the fabric is based on standard Ethernet technology, it shall be implemented as a single-switch fabric. In such case, the Ethernet fabric shall consist of either a single switch or a single modular chassis switch, in order to ensure single-hop latency and avoid inter-switch forwarding.
· The fabric shall be based on a minimum network technology of 400 Gbit/s.
	MRQ
	Y/N

	5.2.2-2
	Bandwidth performance
The network fabric shall provide a maximum oversubscription ratio of 1:1 (no-blocking), ensuring high throughput and balanced traffic distribution across system components while allowing for a controlled level of resource contention. This configuration is intended to optimize infrastructure cost and scalability without significantly compromising application performance. The selected oversubscription ratio shall be supported by appropriate congestion management mechanisms and traffic engineering capabilities to maintain predictable and stable performance under typical and peak workload conditions.
	MRQ
	Y/N

	5.2.2-3
	Topology
The switching infrastructure shall support scalable topologies such as Fat-tree, or leaf-spine architectures, with sufficient radix and port density to support large-scale AI workloads.
	MRQ
	Y/N

	5.2.2-4
	AI/HPC optimizations
· The fabric switches shall implement hardware-based congestion detection and mitigation mechanisms, including support for credit-based flow control or equivalent lossless transport techniques. These mechanisms must enable reliable operation of remote direct memory access (RDMA) protocols under sustained high-throughput conditions.
· The switching infrastructure shall support dynamic traffic optimization features such as adaptive routing, multipath load distribution, and telemetry-driven congestion avoidance. These capabilities must operate at the fabric level to ensure consistent performance across large-scale, low-latency network environments.
· The fabric shall be architected to support deterministic, lossless communication patterns with low latency and high throughput, suitable for distributed AI/ML training. Compatibility with collective communication acceleration frameworks and native RDMA transport is required.
· The platform shall implement low-latency switching techniques such as cut-through or partial cut-through forwarding, and support adaptive path selection mechanisms that respond dynamically to congestion or imbalance across the fabric.
· The fabric shall be designed for horizontal scalability, supporting deployments with hundreds of compute accelerators and capable of handling increasing volumes of data and inter-node traffic without degradation in performance.
	TRQ
	0-4 pt

	5.2.2-5
	Participants
Only Scale-out AI/HPC and Management Nodes shall be connected to the HPAIF.
	MRQ
	Y/N

	5.2.2-6
	Monitoring and managing capabilities. 
The following capabilities shall be provided as part of the fabric:
· The switching platform shall provide built-in capabilities for real-time telemetry and monitoring, including queue depth, port utilization, packet drops, congestion events, and flow-level statistics. Telemetry data shall be accessible via standard or open APIs (e.g., gNMI, REST, sFlow, or equivalent) to facilitating proactive monitoring and diagnostics.
· Each fabric switch shall be equipped with a dedicated out-of-band management port.
	MRQ
	Y/N

	5.2.2-7
	Power redundancy
Each fabric switch shall be equipped with redundant and hot-swappable power supply units to ensure high availability and maintainability without requiring system downtime.
	MRQ
	Y/N



	Management network
	

	Req.
	Description
	Category
	Wi

	5.2.3-1
	Management Network
The system shall include a physically dedicated Ethernet network for management purposes, meeting the following minimum technical requirements:
· A leaf-spine (L3) or access/aggregated (L2) architecture to ensure high availability and operational flexibility.
· The maximum allowable oversubscription ratio for the Management Network topology shall not exceed 4:1.
· The network design shall incorporate full redundancy, so the failure of a single switch or link shall not impact the stability or continuity of the Management Network.
· The Management Network shall support the configuration of at least two logically separated VLANs to implement both in-band and out-of-band management functions.
The structure of the Management Network is illustrated in Figure 8.
	MRQ
	Y/N

	5.2.3-2
	Network Participants
· In-Band (IB) Management Network: This logical network shall be utilized for the management and deployment of Compute Nodes supporting operational services such as bare-metal or operating system installation, system monitoring, and metering.
· Out-of-Band (OOB) Management Network: This logical network shall be used for the management of the BMC interfaces of all infrastructure components, including but not limited to storage systems, network equipment, and chassis.
	MRQ
	Y/N

	5.2.3-3
	Monitoring and managing capabilities
The following capabilities shall be provided as part of the Management Network:
· It shall support mechanisms for system management and near real-time collection of performance and health monitoring data. Protocols such as sFlow or equivalent shall be supported to enable continuous telemetry and diagnostics.
· Each switch shall be equipped with a dedicated OOB management port, which shall be connected to the OOB Management Network.
	MRQ
	Y/N

	5.2.3-4
	Aggregation switches
· Aggregation switches shall provide a sufficient number of ports to ensure connectivity with the access switches.
· Aggregation switches shall support both static and dynamic Layer 3 routing functionalities, including but not limited to protocols such as static routing, OSPF, BGP, MP-BGP, and OSPFv3.
	MRQ
	Y/N

	5.2.3-5
	Access switches
The Management Network shall meet the following minimum port configuration requirements:
· It shall provide access ports operating at 1 Gb/s (Base-T) for the connection OOB management interfaces.
· It shall provide access ports operating at 10/25 GbE for the connection of IB management interfaces.
· It shall provide access ports operating at 25/100 GbE for the connection of Management Nodes and storage systems.
	MRQ
	Y/N

	5.2.3-6
	Network capabilities
The switches comprising the Core Ethernet Fabric shall support the following network functionalities:
· Support for active-active multi-homing using a multi-chassis link aggregation protocol (MC-LAG or an equivalent technology).
· Support for Virtual LANs (VLAN), Virtual Extensible LAN (VXLAN), and compliance with widely adopted IEEE 802 standards, including but not limited to 802.1Q (VLAN tagging), 802.1p (QoS), and 802.3ad (Link Aggregation).
	MRQ
	Y/N

	5.2.3-7
	Network performance
The Management Network shall meet the following performance requirements:
· The network performance shall enable the full reconfiguration of the operating system (without requiring reinstallation) on all Compute Nodes.
· The network shall support the (re-)installation of the operating system on all Compute Nodes.
· The network shall support the cold reboot of all Compute Nodes.
· The network shall allow for the complete collection of metrics and sensor data from the management interfaces (e.g., BMCs) of all Compute Nodes and network devices using vendor-native or open-standard tools and protocols (such as IPMI tool, Redfish, Confluent, SNMP, etc.), leveraging as many parallel sessions as supported by the monitoring infrastructure.
	MRQ
	Y/N

	5.2.3-8
	Power redundancy
Each fabric switch shall be equipped with redundant and hot-swappable power supply units to ensure high availability and maintainability without requiring system downtime.
	MRQ
	Y/N



	Cloud Data Driver & Visualization Partition
	

	Req.
	Description
	Category
	Wi

	5.3.1-1
	Partition size 
The Cloud data driven & visualization partition must include seven (7) nodes.
	MRQ
	Y/N 

	5.3.1-2
	Common node requirements
The nodes shall implement the requirements provided in Req. 5.1.1-3.
	MRQ
	Y/N

	5.3.1-3
	Node configuration
Each node shall be equipped with the following components:
· Two (2) state-of-the-art, server-grade CPUs. The node must provide a minimum of thirty-two (32) physical CPU cores for every GPU installed within the node.
· Eight (8) high-end graphics processing units (GPUs) optimized for AI inference tasks and professional visualization.
	MRQ
	Y/N

	5.3.1-4
	GPU Technology
The proposed system shall integrate state-of-the-art GPU accelerators explicitly designed to support high-performance AI inference and visualization workloads. Each GPU shall meet the following minimum technical specifications:
· Support hardware-level optimization for AI inference and training, including native capabilities for tensor operations and mixed-precision arithmetic (e.g., FP/BF16, FP8, FP4), with particular applicability to inference LLMs.
· Be equipped with a minimum of 96 GB of GDDR7 (or HBM) with ECC per GPU, ensuring adequate memory bandwidth and capacity to inference large-scale deep learning models efficiently.
· Support IEEE-conforming single precision (FP32) computation for accelerated inference and provide 3D hardware acceleration via OpenGL or equivalent industry-standard graphics APIs. The configuration shall ensure the computational and rendering capabilities required for both large-scale inference pipelines and advanced remote visualization, including interactive sessions and real-time data exploration.
	MRQ
	Y/N

	5.3.1-5
	CPU Technology
The CPU shall be based on the x86_64 architecture and support hardware-assisted virtualization and containerization technologies (e.g., Intel VT-x/AMD-V, VT-d/IOMMU), as well as confidential computing capabilities (e.g., Intel TDX, AMD SEV) to enable secure execution of sensitive workloads in isolated environments.
	MRQ
	Y/N

	5.3.1-6
	System memory configuration
Each node shall be equipped with a minimum of 768 GB of system memory. Memory shall be implemented using DDR5, LP-DDR5, or newer technologies, and configured to maximize effective memory bandwidth, channel utilization, and overall system reliability in order to guarantee sustained performance for memory-intensive computational workloads.
	MRQ
	Y/N

	5.3.1-7
	Network requirements
Each node shall be equipped with the following network interfaces to ensure high-performance connectivity, system management, and network function offloading capabilities:
CEF Connectivity:
· One (1) NIC with two (2) Ethernet ports, each delivering a minimum of 100 Gb/s, for an aggregated throughput of 200 Gb/s. The two network ports shall be connected to distinct top-of-rack or leaf switches to ensure path redundancy and fault tolerance. The NIC shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RoCE versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe/TCP target offload capabilities.
· TCP/UDP/IP stateless offloading.
· SR-IOV.
IB Management Connectivity:
· One (1) NIC featuring one (1) Ethernet port operating at 10/25 Gb/s. The NIC shall support remote boot over Ethernet leveraging industry-standard mechanisms such as PXE, HTTP Boot (UEFI-based), NVMe/TCP Boot.
OOB Management Connectivity:
· One (1) NIC featuring a single (1) Ethernet port operating at 1 Gb/s (Base-T) providing access to the OOB Management Network via the BMC.
Note:
The OOB and IB management interfaces may share the same physical port, provided that all port connectivity and functional requirements are fully met.
	MRQ
	Y/N

	5.3.1-8
	Local storage
Each node shall be equipped with a RAID 1 (mirroring) configuration using SSD drives, ensuring redundancy and providing a minimum of 200 GB of usable capacity, dedicated to the operating system and critical system services.
	MRQ
	Y/N



	Scale-out AI/HPC Partition
	

	Req.
	Description
	Category
	Wi

	5.3.2-1
	Partition size 
The Scale-out AI/HPC partition shall comprise, at minimum, either eight (8) nodes equipped with eight (8) GPUs each, or sixteen (16) nodes equipped with four (4) GPUs each.
	MRQ
	0-8 pt

	5.3.2-2
	Common requirements
The nodes shall implement the requirements provided in Req. 5.1.1-3.
	MRQ
	Y/N

	5.3.2-3
	Cooling technology
The Scale-out AI/HPC platforms shall employ Direct Liquid Cooling (DLC) solutions capable of dissipating at least 65% of the system's total TDP through the liquid cooling loop. The DLC implementation shall be designed to ensure thermal stability under sustained high-load operation, minimize reliance on air cooling, and enable efficient heat recovery strategies.
	MRQ
	Y/N

	5.3.2-4
	Target cooling technology
The Scale-out AI/HPC platforms should employ Direct Liquid Cooling (DLC) solutions capable of dissipating at least 90% of the system's total TDP through the liquid cooling loop. The DLC implementation should be designed to ensure thermal stability under sustained high-load operation, minimize reliance on air cooling, and enable efficient heat recovery strategies.
	TRQ
	0-3 pt

	5.3.2-5
	Node configuration
Each node shall be equipped with the following components:
· Two (2) state-of-the-art, server-grade CPUs. The node must provide a minimum of thirty-two (32) physical CPU cores for every GPU installed within the node.
· Four (4) or Eight (8) high-end GPUs designed for high-performance computing and AI workloads. 
· Internal GPU fabric: The GPUs shall be interconnected inside the node through a high-bandwidth, low-latency interface that enables tight coupling and efficient peer-to-peer communication, supporting unified memory access and workload sharing across all GPUs’ node.
	MRQ
	Y/N

	5.3.2-6
	CPU Technology
The CPU shall be based on either x86_64 or ARM 64-bit (AArch64) instruction set architecture, ensuring full compatibility with standard AI and HPC software toolchains. Only general-purpose server-grade CPUs shall be accepted, supporting hardware-assisted virtualization (e.g., Intel VT-x, AMD-V, ARM Virtualization Extensions), IOMMU for secure device assignment, containerization (e.g., KVM), and confidential computing capabilities (e.g., Intel TDX, AMD SEV, ARM Realm Management Extension) for secure execution of sensitive workloads.
	MRQ
	Y/N

	5.3.2-7
	GPU technology
The proposed system shall integrate state-of-the-art GPU accelerators explicitly designed to support AI training and high-performance scientific simulation. Each GPU shall meet the following minimum technical specifications:
· Support hardware-level optimization for AI training, including native capabilities for tensor operations and mixed-precision arithmetic (e.g., FP16, BF16, FP8, FP4, etc.), with particular applicability to training Large Language Models (LLMs).
· Support hardware-level optimization for scientific computing, including native capabilities for double-precision floating-point arithmetic (FP64), with particular relevance to HPC workloads, numerical simulations, and advanced computational models.
· Be equipped with a minimum of 140 GB of High Bandwidth Memory (HBM) per GPU, ensuring adequate memory bandwidth and capacity to process large-scale deep learning models efficiently.
· Support high-bandwidth, low-latency scale-up interconnect among GPUs, enabling peer-to-peer memory access and accelerated collective communication operations. This functionality shall enable efficient execution of large-scale distributed training workloads requiring tight coupling and high throughput among multiple GPU devices.
· Only integrated module-based GPU technologies shall be accepted (e.g., NVIDIA SXM, OAM form factor, or equivalent).
	MRQ
	Y/N

	5.3.2-8
	System memory configuration
Each node shall be provisioned with a minimum of 128 GB of system memory per installed GPU.
Memory shall be implemented using DDR5, LP-DDR5, or newer technologies, and configured to maximize effective memory bandwidth, channel utilization, and overall system reliability in order to guarantee sustained performance for memory-intensive computational workloads.
	MRQ
	Y/N

	5.3.2-9
	Network configuration
Each node shall be equipped with the following network interfaces to ensure high-performance connectivity, system management, and network function offloading capabilities:
HPAIF Connectivity:
· One (1) or more high-speed NICs, delivering a minimum bandwidth of 400 Gb/s per installed GPU, resulting in an aggregated node-level throughput of at least 1.6 Tb/s or 3.2 Tb/s, respectively for 4-way or 8-way configuration. These NICs shall interface directly with the HPAIF and shall support high-throughput data exchange, ensuring optimal performance for large-scale AI training workloads and tightly coupled GPU communication patterns.
CEF Connectivity:
· One (1) or more Ethernet NICs, delivering a minimum of 100 Gb/s per installed GPU, resulting in an aggregated node-level throughput of at least 400 Gb/s or 800 Gb/s, respectively for the 4-way or 8-way configuration. The network ports shall be connected to at least two distinct top-of-rack (or leaf switches) to ensure path redundancy and fault tolerance. These NICs shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RDMA over Converged Ethernet (RoCE) versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe over TCP (NVMe/TCP) target offload capabilities.
· TCP/UDP/IP stateless offloading.
· Single Root I/O Virtualization (SR-IOV).
IB Management Connectivity:
· One (1) NIC featuring one (1) Ethernet port operating at 10/25 Gb/s. The NIC shall support remote boot over Ethernet leveraging industry-standard mechanisms such as PXE, HTTP Boot (UEFI-based), NVMe/TCP Boot.
OOB Management Connectivity:
· One (1) NIC featuring a single (1) Ethernet port operating at 1 Gb/s (Base-T) providing access to the OOB Management Network via the BMC.
Note:
The OOB and IB management interfaces may share the same physical port, provided that all port connectivity and functional requirements are fully met.
	MRQ
	Y/N

	5.3.2-10
	Local storage
Each node shall be equipped with the following local storage components:
· One (1) SSD drive with a minimum of 200 GB of usable capacity, dedicated to the operating system and critical system services.
· One (1) or more SSD drives with a minimum aggregated usable capacity of 5 TB. These drives shall be locally direct attached and shall deliver sustained performance suitable for AI checkpoint and intensive I/O workloads.
	MRQ
	Y/N



	Cloud Application Partition
	

	Req.
	Description
	Category
	Wi

	5.3.3-1
	General requirements
The Cloud Application Nodes shall collectively provide at least seven (7) nodes.
	MRQ
	Y/N

	5.3.3-2
	Common requirements
The nodes shall implement the requirements provided in Req. 5.1.1-3.
	MRQ
	Y/N

	5.3.3-3
	Cooling technology
The Cloud Application Nodes shall employ Direct Liquid Cooling (DLC) solutions capable of dissipating at least 65% of the system's total TDP through the liquid cooling loop. The DLC implementation shall be designed to ensure thermal stability under sustained high-load operation, minimize reliance on air cooling, and enable efficient heat recovery strategies.
	MRQ
	Y/N

	5.3.3-4
	Target cooling technology
The Cloud Application Nodes should employ Direct Liquid Cooling (DLC) solutions capable of dissipating at least 90% of the system's total TDP through the liquid cooling loop. The DLC implementation should be designed to ensure thermal stability under sustained high-load operation, minimize reliance on air cooling, and enable efficient heat recovery strategies.
	TRQ
	0-3 pt

	5.3.3-5
	CPU configuration
Each node shall be equipped with two (2) server-grade CPUs based on the x86_64 architecture. Each processor shall feature at least 256 cores to ensure high computational throughput and energy-efficient performance for cloud-native workloads. Each CPU shall support hardware-assisted virtualization and containerization technologies (e.g., Intel VT-x/AMD-V, VT-d/IOMMU), as well as confidential computing capabilities (e.g., Intel TDX, AMD SEV) to enable secure execution of sensitive workloads in isolated environments.
	MRQ
	Y/N

	5.3.3-6
	System memory configuration
Each node shall be equipped with a minimum of 2.5 GB of system memory for each physical core in the node. Memory shall be implemented using DDR5, LP-DDR5, or newer technologies, and configured to maximize effective memory bandwidth, channel utilization, and overall system reliability in order to guarantee sustained performance for memory-intensive computational workloads.
	MRQ
	Y/N

	5.3.3-7
	Network requirements
Each node shall be equipped with the following network interfaces to ensure high-performance connectivity, system management, and network function offloading capabilities:
CEF Connectivity:
· One (1) NIC with two (2) Ethernet ports, each delivering a minimum of 100 Gb/s, for an aggregated throughput of 200 Gb/s. The two network ports shall be connected to distinct top-of-rack or leaf switches to ensure path redundancy and fault tolerance. The NIC shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RoCE versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe/TCP target offload capabilities.
· TCP/UDP/IP stateless offloading.
· SR-IOV.
IB Management Connectivity:
· One (1) NIC featuring one (1) Ethernet port operating at 10/25 Gb/s. The NIC shall support remote boot over Ethernet leveraging industry-standard mechanisms such as PXE, HTTP Boot (UEFI-based), NVMe/TCP Boot.
OOB Management Connectivity:
· One (1) NIC featuring a single (1) Ethernet port operating at 1 Gb/s (Base-T) providing access to the OOB Management Network via the BMC.
Note:
The OOB and IB management interfaces may share the same physical port, provided that all port connectivity and functional requirements are fully met.
	MRQ
	Y/N

	5.3.3-8
	Local storage
Each node shall be equipped with a RAID 1 (mirroring) configuration using SSD drives, ensuring redundancy and providing a minimum of 200 GB of usable capacity, dedicated to the operating system and critical system services.
	MRQ
	Y/N



	Master partition
	

	Req.
	Description
	Category
	Wi

	5.4.1-1
	General requirements
The Master partition shall include at minimum two (2) physical nodes.
	MRQ
	Y/N

	5.4.1-2
	Connection with CINECA backbone
The Master Nodes shall be connected to the CINECA backbone of CINECA, which is based on NVIDIA Spectrum SN4700 named as SWT3 and SWT4 as shown in Figure 8.
The Supplier shall provide and install all required physical interconnect components, including but not limited to high-speed optical transceivers (of type 100GBase-DR1), compatible cabling (e.g., single-mode optical fibre), and passive infrastructure elements needed to complete the physical connection between the Master Nodes and the backbone switches (SWT3 & SWT4). The network architecture shall ensure both performance optimization and resilience, connecting the Master Nodes to distinct switches to support path redundancy and fault tolerance.
Integration and logical configuration of the interfaces to the CINECA backbone shall be performed in close coordination with CINECA’s technical personnel, ensuring alignment with the existing Layer 2/3 routing, VLAN segmentation, and access control policies. The Master Nodes shall be configured to participate in the management traffic flows of the entire system infrastructure, acting as the central point for administrative operations, orchestration, and telemetry collection.
	MRQ
	Y/N

	5.4.1-3
	Common requirements
The nodes shall implement the requirements provided in Req. 5.1.1-3.
	MRQ
	Y/N

	5.4.1-4
	CPU configuration
Each node shall be equipped one (1) or two (2) server-grade CPUs based on the x86_64 architecture. The processors shall provide sufficient computational capabilities to support system management tasks and shall include full support for hardware-assisted virtualization and containerization technologies (e.g., Intel VT-x/AMD-V, VT-d/IOMMU), as well as confidential computing capabilities (e.g., Intel TDX, AMD SEV) to enable secure execution of sensitive workloads in isolated environments.
	MRQ
	Y/N

	5.4.1-5
	System memory configuration
Each node shall be equipped with a minimum of 256 GB of system memory. This memory capacity shall ensure adequate resources to support system management functions, critical infrastructure services, and the execution of virtualized or containerized workloads. Memory shall be implemented using DDR5, LP-DDR5, or newer technologies, and configured to maximize effective memory bandwidth, channel utilization, and overall system reliability.
	MRQ
	Y/N

	5.4.1-6
	Network requirements
Each node shall be equipped with the following network interfaces to ensure high-performance connectivity, system management, and network function offloading capabilities and shown in Figure 8:
HPAIF & CEF Connectivity:
· One (1) NIC with two (2) Ethernet port providing a minimum bandwidth of 100 Gb/s for each fabric, dedicated to interfacing directly with the HPAIF and CEF for debugging, monitoring, and low-level diagnostics. This interface shall allow non-intrusive access to GPU and storage communication paths and fabric-level telemetry, facilitating system-level troubleshooting and performance analysis without interfering with primary AI and storage workload traffic. In case the required ports for HPAIF are not sufficient and the fabric consists of a single switch; it is sufficient to connect the management port of the switch to the management network.
CINECA’s admin Connectivity:
· One (1) NIC with two (2) Ethernet ports, each delivering a minimum of 100 Gb/s. The NIC shall interface with CINECA’s admin network through the CINECA backbone switches. For this reason, it shall be equipped with optical transceivers of type 100GBase-DR1, operating over single-mode fibre (SMF). The two network ports shall be connected to distinct CINECA backbone switches to ensure path redundancy and fault tolerance.
IB Management Connectivity:
· One (1) NIC with two (2) Ethernet ports, each delivering a minimum of 100 Gb/s. The NIC shall be dedicated to connectivity with the IB Management Network of the system. The two network ports shall be connected to distinct top-of-rack or leaf switches to ensure path redundancy and fault tolerance.
These NICs shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RoCE versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe/TCP target offload capabilities.
· TCP/UDP/IP stateless offloading.
· SR-IOV.
CINECA’s OOB Connectivity:
· One (1) NIC featuring one (1) Ethernet port operating at 1 Gb/s (Base-T) providing access to the OOB Management Network via the BMC.
Note:
The OOB and IB management interfaces may share the same physical port, provided that all port connectivity and functional requirements are fully met.
	MRQ
	Y/N

	5.4.1-7
	Local storage
Each node shall be equipped with a RAID 1 (mirroring) configuration using SSD drives, ensuring redundancy and providing a minimum of 1 TB of usable capacity, dedicated to the operating system and critical system services.
	MRQ
	Y/N



	Service Partition
	

	Req.
	Description
	Category
	Wi

	5.4.2-1
	General requirements
The Service partition shall include no fewer than six (6) physical nodes in cluster configuration. To optimize resource utilization, candidates are encouraged to adopt virtualization technologies, such as virtual machines or container-based orchestrator, to consolidate services where appropriate, provided that the functional and performance requirements are fully met, and the minimum node count is respected.
	MRQ
	Y/N

	5.4.2-2
	Common requirements
The nodes shall implement the requirements provided in Req. 5.1.1-3.
	MRQ
	Y/N

	5.4.2-3
	CPU configuration
Each node shall be equipped one (1) or two (2) server-grade CPUs based on the x86_64 architecture. The processors shall provide sufficient computational capabilities to support system management tasks and shall include full support for hardware-assisted virtualization and containerization technologies (e.g., Intel VT-x/AMD-V, VT-d/IOMMU), as well as confidential computing capabilities (e.g., Intel TDX, AMD SEV) to enable secure execution of sensitive workloads in isolated environments.
	MRQ
	Y/N

	5.4.2-4
	System memory configuration
Each node shall be equipped with a minimum of 256 GB of system memory. This memory capacity shall ensure adequate resources to support system management functions, critical infrastructure services, and the execution of virtualized or containerized workloads. Memory shall be implemented using DDR5, LP-DDR5, or newer technologies, and configured to maximize effective memory bandwidth, channel utilization, and overall system reliability.
	MRQ
	Y/N

	5.4.2-5
	Network requirements
Each node shall be equipped with the following network interfaces to ensure high-performance connectivity, system management, and network function offloading capabilities:
CEF Connectivity:
· One (1) NIC with two (2) Ethernet ports each delivering a minimum of 100 Gb/s. The two network ports shall be connected to distinct top-of-rack or leaf switches to ensure path redundancy and fault tolerance. These NICs shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RoCE versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe/TCP target offload capabilities.
· TCP/UDP/IP stateless offloading.
· SR-IOV.
IB Management Connectivity:
· One (1) NIC with two (2) Ethernet ports, each delivering a minimum of 100 Gb/s. The NIC shall be dedicated to connectivity with the IB Management Network of the system. The two network ports shall be connected to distinct top-of-rack or leaf switches to ensure path redundancy and fault tolerance.
These NICs shall support the following hardware capabilities:
· VLAN offloading in hardware.
· VXLAN encapsulation and decapsulation offloading in hardware.
· RoCE versions 1 and 2.
· RoCE support over overlay networks (VXLAN/NVGRE).
· NVMe/TCP target offload capabilities.
· TCP/UDP/IP stateless offloading.
· SR-IOV.
OOB Management Connectivity:
· One (1) NIC featuring one (1) Ethernet port operating at 1 Gb/s (Base-T) providing access to the OOB Management Network via the BMC.
Note:
The OOB and IB management interfaces may share the same physical port, provided that all port connectivity and functional requirements are fully met.
	MRQ
	Y/N

	5.4.2-6
	Local storage
Each node shall be equipped with a RAID 1 (mirroring) configuration using SSD drives, ensuring redundancy and providing a minimum of 800 GB of usable capacity, dedicated to the operating system and critical system services.
	MRQ
	Y/N

	5.4.2-7
	Performance
The number and configuration of Service Nodes shall be dimensioned to ensure compliance with all required performance levels for system installation, reboot, and provisioning operations. The infrastructure shall also guarantee the efficient collection, storage, and processing of all system metrics and logs.
Service Nodes shall deliver consistently high-performance during data query operations and shall support, without degradation, all activities related to system management, troubleshooting, accounting, and security assessments. The solution shall be designed to maintain optimal responsiveness and reliability under full system load and concurrent access scenarios.
	MRQ
	Y/N

	5.4.2-8
	High Availability
The Service Partition shall include all necessary hardware and software components to deploy critical system services in a high availability configuration. Service Nodes shall operate in cluster mode, ensuring both hardware and software-level fault tolerance. The architecture shall guarantee uninterrupted operation of all essential services in the event of a single-node or dual-node failure, maintaining appropriate levels of service continuity and operational efficiency.
The Service Partition may be organized using virtualization and/or containerization technologies. When adopted, solutions such as Proxmox VE (or equivalent) for virtualization and Kubernetes (or equivalent) for container orchestration can be implemented to ensure flexibility, scalability, and efficient cluster management. These technologies enable simplified lifecycle operations, resource optimization, and rapid recovery in case of failures.
For software components that are not certified for virtualization or containerization, the architecture shall provide dedicated node pairs configured in high availability mode to guarantee service continuity and fault tolerance.
	MRQ
	Y/N



	Data Lake
	

	Req.
	Description
	Category
	Wi

	5.5.1-1
	Technology
The infrastructure shall be based on a full-flash architecture, ensuring low latency, high throughput, and consistent performance across all workloads.
	MRQ
	Y/N

	5.5.1-2
	Usable Capacity
The system shall provide a minimum of 2.2 PB of usable capacity available for production use, calculated without considering any capacity gains resulting from compression, deduplication, or other data reduction mechanisms.
	MRQ
	Y/N

	5.5.1-3
	Effective Capacity with Data Reduction
The system may provide at least 3.3 PB of effective capacity through data reduction mechanisms, such as inline compression, deduplication, or equivalent technologies.
When data reduction mechanisms are used to achieve the proposed effective capacity, the Candidate shall:
· Explicitly declare the committed effective capacity and the data reduction assumptions used to determine such capacity.
· Guarantee the declared effective capacity throughout operational use. Should the actual data reduction achieved by the system be insufficient to provide the committed effective capacity, the Candidate shall provide, at no additional cost, any additional storage capacity necessary to meet the declared commitment.
Data reduction mechanisms shall operate inline and transparently, prior to data being written to the storage media, and shall not require manual configuration or ongoing management by system administrators.
· Any throughput and IOPS figures declared in the proposal shall reflect the performance of the system with the proposed data reduction mechanisms enabled, thereby representing the performance achievable under the proposed configuration.
	TRQ
	0-3 pt

	5.5.1-4
	Performance
The architecture shall guarantee a minimum sustained end-to-end throughput of:
· Read throughput: at least 90 GB/s sustained under normal operating conditions.
· Peak write throughput: at least 30 GB/s sustained for checkpoint operations of no less than 15 minutes.
Write throughput: at least 12 GB/s sustained under normal operating conditions.
	MRQ
	Y/N

	5.5.1-5
	Core Ethernet Fabric connection
· The Data Lake shall be interconnected via CEF to all partitions of the System. Each Compute and Management Node shall be capable of mounting and accessing data residing on the Data Lake.
	MRQ
	Y/N

	5.5.1-6
	System architecture
· The Data Lake shall support client access over IPv4 protocol to ensure compatibility with IP network environments.
· The Data Lake shall employ a scale-out architecture to enable seamless expansion and to support growing workload and data requirements.
· The Data Lake shall allow scaling of capacity and performance resources, enabling flexible adaptation to evolving operational demands.
· The Data Lake shall provide transparent failover capabilities in the event of a front-end node or network failure, ensuring uninterrupted data access and service continuity.
· The namespaces of the Data Lake shall be scalable to support up to 100 PB.
	MRQ
	Y/N

	5.5.1-7
	Accessibility & multi-tenancy
· All namespaces shall be accessible from every partition within the System, ensuring unified data visibility and interoperability.
· The namespaces shall be exposed to client nodes through a POSIX-compliant interface to ensure compatibility with standard file system operations.
· The Data Lake shall support integration with LDAP services for centralized authentication and user management.
· The offered Data Lake shall support the capability to logically partition storage resources into isolated tenants, each with separate data paths, to serve multiple clients securely and independently. This multi-tenancy design shall ensure data isolation, access control enforcement, and resource allocation per tenant, enabling secure and scalable service delivery across different organizational entities or projects.
	MRQ
	Y/N

	5.5.1-8
	High availability & resiliency
· The Data Lake shall provide full redundancy, eliminating any single point of failure to ensure continuous availability and operational resilience.
· The Data Lake shall implement transparent failover mechanisms, enabling uninterrupted service in the event of a node or network failure.
· The data rebuild process shall support fail-in-place functionality and initiate automatically upon fault detection, without requiring hardware replacement or manual operator intervention.
· All software and firmware updates shall be performed in a non-disruptive manner, ensuring uninterrupted service availability to all users during maintenance operations.
· In the event of a component failure within the Data Lake, the proposed System shall execute an automated fault recovery procedure that maintains data integrity and ensures continued access to all stored information without operational disruption.
	MRQ
	Y/N

	5.5.1-9
	Parallel filesystem
· The Data Lake shall support a parallel file system, or equivalent technology, to enable concurrent read and write operations on the same file across multiple data front-end nodes. This capability shall facilitate high-performance data access through coordinated, simultaneous I/O operations between client nodes and the Data Lake.
· The client shall support multipath connectivity across multiple network links to ensure resilient and high-throughput access.
	MRQ
	Y/N

	5.5.1-10
	NFS support
· The Data Lake should support the NFS protocols version 3 and version 4.1 to ensure compatibility with a broad range of client systems.
· The Data Lake should support both POSIX Access Control Lists (ACLs) and NFS v4.1 ACLs to enforce fine-grained permissions on shared file systems.
· The Data Lake should support NFS over Remote Direct Memory Access (RDMA) for NFS v4.1, enabling low-latency, high-throughput data access.
	TRQ
	0-3 pt

	5.5.1-11
	S3 support
· The Data Lake shall support a maximum object size of 4 TB or greater, ensuring accommodation of large data objects.
· The solution shall support more than 100 buckets per namespace, enabling scalable namespace management.
· The Data Lake shall implement S3-compatible identity and bucket policies to enforce access control and security at the bucket level.
· The solution shall support multipart uploads, allowing efficient and reliable upload of large objects by dividing them into parts.
· The Data Lake shall provide Object Lock functionality to enable write-once-read-many (WORM) protection for compliance and data retention requirements.
	MRQ
	Y/N

	5.5.1-12
	Multi-protocol support
· The Data Lake should support object access via S3-compatible APIs, ensuring interoperability with standard S3 clients and applications.
· The Data Lake should support file access via NFS protocol.
· The Data Lake should support client access over IPv4 network protocols to ensure compatibility with existing network infrastructure.
· The Data Lake should enforce configurable quotas to regulate and limit resource consumption according to defined policies.
· Files created and accessed via parallel file system and NFS protocol should be accessible and represented as objects via the S3 interface, ensuring seamless data consistency between protocols.
· Objects created and accessed via the S3 interface should be accessible as files via the parallel file system and NFS protocol, enabling bi-directional interoperability.
· The Data Lake should support asynchronous replication of data between geographically distributed sites, utilizing the same underlying technology to ensure data availability and disaster recovery.
	TRQ
	0-3 pt

	5.5.1-13
	Security features
· The Data Lake shall provide the capability to encrypt all data prior to being written to persistent storage media, ensuring confidentiality at rest.
· The Data Lake shall support encryption in flight leveraging industry-standard mechanisms to protect data during transmission.
· The Data Lake shall support the creation of immutable snapshots to ensure data integrity and support protection against Ransomware threats, with the capability to prevent deletion or modification for a defined retention period.
· The Data Lake shall provide the capability to clone snapshots and make the cloned instances available in read/write mode, enabling rapid data reuse for testing, development, or recovery purposes without impacting the original data set.
	MRQ
	Y/N

	5.5.1-14
	Management & audit
· The Data Lake shall be integrated with the Management Networks to facilitate administrative operations and configuration activities.
· The management partition of the System shall be granted access to the management interfaces of all storage infrastructures to ensure centralized control and monitoring capabilities.
· The Data Lake shall support management through multiple interfaces such as Command Line Interface), Graphical User Interface over HTTPS, or RESTful API, to ensure operational flexibility and automation capabilities.
· The Data Lake shall provide a centralized monitoring and analytics service capable of aggregating health status, performance metrics, and operational data across all components of the Data Lake.
· The monitoring and analytics services shall include functionality for proactive detection of anomalies and operational issues, enabling early intervention and reduced downtime.
· The Data Lake shall support secure collection, transmission, and storage of log and analytics data, ensuring compliance with relevant data protection and security standards.
· The Data Lake shall implement RBAC to manage and restrict access to both data and administrative functions based on user roles and permissions.
· The Data Lake shall integrate with LDAP to authenticate administrative users via an external directory service.
· The Data Lake shall generate and maintain comprehensive audit logs of all administrative access events, including user identity, timestamp, and actions performed.
The Data Lake shall generate and maintain detailed audit logs of client operations, enabling traceability, security auditing, and compliance verification.
	MRQ
	Y/N

	5.5.1-15
	File system metadata
The offered Data Lake shall support the capability to expose file system metadata in a structured, queryable format, making it accessible as database tables to enable advanced search, reporting, and integration with analytics workflows.
	MRQ
	Y/N

	5.5.1-16
	Quality of Services (QoS)
The Data Lake shall support QoS mechanisms to throttle and control performance metrics, including IOPS and throughput.
	MRQ
	Y/N

	5.5.1-17
	Advanced analytics
· The Data Lake should natively support the storage of metrics, data, and metadata within an integrated columnar database, fully embedded and managed within the platform architecture.
· The integrated database should provide seamless interoperability with modern Big Data processing frameworks such as Apache Spark, Trino, Dremio, etc.
· The database should support ACID (Atomicity, Consistency, Isolation, Durability) properties and be engineered to handle several transactions per second and scaling to support high query throughput.
· The system should include a built-in tabular database capable of supporting schema evolution, allowing flexible extension to accommodate data types such as images and video, alongside structured data related to files and objects.
· The Data Lake should integrate an event broker framework, such as Apache Kafka, capable of capturing and emitting file system events and metadata updates. This integration should enable the configuration of event-driven triggers to automate data processing workflows, notifications, and downstream application integrations.
	TRQ
	0-3 pt

	5.5.1-18
	Software licensing and support
· The software licenses and support services, including the replacement of all hardware components regardless of flash memory wear, shall be provided for the Data Lake.
· Software licenses shall be transferable to replacement hardware, including hardware of subsequent generations or upgraded models, without additional licensing costs.
The offer shall include software licenses for backup and recovery services as an integral component of the proposed Data Lake solution.
	MRQ
	Y/N



	Border firewall requirement
	

	Req.
	Description
	Category
	Wi

	5.6-1
	Performance level
The firewall instance must provide the following performance in operation:
· At least 10 Gb/s of traffic protected by the firewall instance (except for the SSL inspection) with all devices working and with all the features provided among those listed below simultaneously active, accepting a maximum degradation of no more than 50% of the protected traffic in the event of failure of no more than 50% of the equipment.
· For SSL inspection throughput is requested at least 6 Gb/s.
· The total minimum traffic protected by the firewall for VPN traffic must be at least 8 Gb/s of IPsec VPN traffic and at least 3 Gb/s of SSL VPN traffic.
· It must support at least 100 concurrent client-to-site IPsec and SSL VPN connections.
· It must support at least 20 concurrent active IPsec site-to-site VPN connections.
The inspection of TLS/SSL traffic must be carried out both for inbound traffic and for outbound traffic.
	MRQ
	Y/N

	5.6-2
	High availability
The firewall instance must consist of a cluster with High Availability (HA) characteristics; in general, in the event of failure of one of the components of the firewalls that constitute the High Reliability.
	MRQ
	Y/N

	5.6-3
	General requirements
The firewall instance must have at least the following ports:
· 4 x 25 Gb/s ports (for Core Ethernet Fabric).
· 4 x 10 Gb/s ports (for Management Network).
This excludes all the backend ports of the instance, i.e. those necessary for its proper internal functioning in relation to the proposed architecture. It is the responsibility of the Candidate to include the necessary network components (e.g. firewall modules, SFPs, switches, cables, etc.) for the implementation of the offered solution. The firewall instance must also support:
· LACP (IEEE 802.3ad).
· VLAN (IEEE 802.1Q).
· OSPFv2/v3.
· GRE for GRE tunnel interface configuration.
The hardware virtualization feature must allow the implementation of at least 2 independent logical firewall instances. The offer should include any necessary licenses to activate this functionality.
	MRQ
	Y/N

	5.6-4
	Networking filtering rules
The firewall instance must have the ability to configure filtering rules based on IPv4 address, protocol, and port. The rules must also allow to identify the source of traffic on a geographical basis and implement configurable rate limiting mechanisms.
	MRQ
	Y/N

	5.6-5
	Identity filtering rules
The firewall instance must have the ability to enable filtering rules that are conditioned by verifying the identity of users and/or devices. Integration with LDAP and the availability of local authentication services to the Firewall (e.g. Captive Portal) are required.
	MRQ
	Y/N

	5.6-6
	Application filtering rules
The firewall instance must have the ability to configure filtering rules based on the recognition of major applications. This recognition must take place through the L7 analysis of network traffic and not through the mere IANA port-application association.
	MRQ
	Y/N

	5.6-7
	Encrypted traffic filtering rules 
The firewall instance must have the ability to configure filtering rules to enable analysis of TLS/SSL encrypted traffic. The functionality must be present both for inbound traffic (to protected company resources, through the installation of their X509 digital certificates and related private keys on the firewall) and for outbound traffic (from protected company resources, e.g. laptops, to the Internet).
	MRQ
	Y/N

	5.6-8
	Web filtering rules
The firewall instance must have the ability to configure filtering rules based on the classification of web resources (URLs). The classification of resources must take place dynamically, possibly also by means of a Cloud service of the vendor in continuous/periodic contact with the Firewall.
	MRQ
	Y/N

	5.6-9
	Intrusion prevention system
The Firewall must be equipped with an Intrusion Prevention service at least based on: IoC (including signatures related to known CVEs and IP reputations), identification of abnormal use of protocols (including DNS), identification of anomalies in the use of network resources or user behavior.
The service must also have the ability to identify and block bot activity by controlling the active command and control channels within the analyzed traffic. The list of threats (IoCs, patterns, etc.) must be updated dynamically, possibly also by means of a Cloud service of the vendor in continuous/periodic contact with the Firewall.
	MRQ
	Y/N

	5.6-10
	Antivirus and antimalware support
The Firewall must be able to analyze traffic to identify and block, through Antivirus, the transmission of malicious executables or documents (viruses, malware, trojans, etc.). At a minimum, the antivirus must be signature-based. The list of signatures must be constantly updated. Protection can also be provided through integration with a Cloud service of the vendor in continuous/periodic contact with the Firewall.
	MRQ
	Y/N

	5.6-11
	VPN support
The firewall instance must have the ability to configure both IPsec and SSL VPNs.
	MRQ
	Y/N



	Border firewall management platform
	

	Req.
	Description
	Category
	Wi

	5.6.1-1
	General requirements
The firewall instance must be managed by a single management platform that must be located on-premises.
The management platform must allow:
· The configuration, through a web interface and/or unified proprietary console, of the firewall instance covered by the specifications including security policies.
· Receiving and indexing logs from firewall instances.
· The possibility, through a web interface and/or proprietary console, to carry out customized searches among the logs received.
The firewall instance management platform will need to be provided with all hardware, software, licenses, and maintenance services (for 5 years) necessary for full and proper operation.
	MRQ
	Y/N

	5.6.1-2
	Hardware appliances
The firewall instance management platform must each consist of 2 or more dedicated hardware appliances configured in active/active or active/stand-by high availability. Each appliance must be equipped with redundant & hot-swappable power supplies.
	MRQ
	Y/N

	5.6.1-3
	Management platform storage 
Each appliance of the management platform must be equipped with an on-board storage for logs and have enough computational and memory resources to receive, index and store in a sustained manner an appropriated number of log lines per second. 
	MRQ
	Y/N



	System software
	

	Req.
	Description
	Category
	Wi

	5.7-1
	Resource provisioning platforms
The proposed infrastructure shall support the simultaneous operation of both OpenStack and Orchestrated computing partition environments. All system partitions must be capable of hosting services and workloads managed by either framework, allowing flexible and dynamic allocation of resources. The architecture shall enable coexistence and interoperability between the two platforms, ensuring that virtual machines, containers, and associated services can be provisioned, monitored, and scaled independently or in coordination, according to operational needs and workload characteristics.
	MRQ
	Y/N

	5.7-2
	OpenStack platform
The proposed solution shall implement OpenStack as the cloud orchestration platform for managing virtualized resources. The deployment must be configured in high-availability mode and support large-scale, multi-tenant environments. The orchestrator shall enable dynamic provisioning and lifecycle management of compute, storage, and networking services across all partitions.
The infrastructure shall include core OpenStack components such as Nova (compute), Neutron (networking), and Cinder (volume management) to support orchestration and resource provisioning. The architecture shall not be limited to these services; it must allow for the deployment of additional OpenStack components as needed to support evolving operational requirements, integration scenarios, or advanced cloud functionalities. The system design shall ensure compatibility and scalability across the full OpenStack ecosystem. The system must support flexible resource allocation, allowing dynamic reconfiguration of node assignments between OpenStack and other partitions in response to workload demands or operational policies.
	MRQ
	Y/N

	5.7-3
	Orchestrated computing partition platform
The proposed solution shall also implement a Kubernetes-based orchestration platform or equivalent for managing both CPU and GPU resources. This environment shall support advanced workload orchestration features, including GPU-aware scheduling, dynamic resource allocation, user and group quota enforcement, multi-node distributed workload execution, user prioritization, and namespace-level isolation. Integration with centralized authentication systems (e.g., LDAP, Keycloak) and support for RBAC is mandatory. The platform shall provide a unified interface, accessible via CLI and/or web-based dashboards (e.g., Kubernetes Dashboard, custom UIs), enabling configuration, job submission, monitoring, and resource usage tracking. Full compatibility with OCI-compliant container runtimes (such as containerd and/or Docker) is required, along with support for vendor-optimized software environments (e.g., NVIDIA NGC, etc.) shall be ensured. Only solutions natively based on Kubernetes and aligned with the aforementioned specifications, will be considered compliant.
	MRQ
	Y/N

	5.7-4
	Operating System
· All nodes within the solution shall operate on a supported, enterprise-grade Linux distribution, specifically Ubuntu Pro version 26.04 LTS or higher, or Red Hat Enterprise Linux (RHEL) version 10 or higher, with a 64-bit kernel version 6.12 or newer. The operating system shall include native capabilities for remote system management, support for network boot (e.g., PXE or equivalent protocol), and mechanisms for automated system image delivery and provisioning.
· The selected operating system shall be uniformly deployed across all nodes, ensuring full consistency of the software environment and compatibility across the system.
· The operating system shall include and support integration with tools for automated configuration management, system monitoring, security baseline enforcement, and patch lifecycle management, leveraging vendor-supported mechanisms such as Canonical Livepatch, Red Hat Satellite, Landscape, or third-party orchestration tools (e.g., Ansible, Puppet).
	MRQ
	Y/N

	5.7-5
	Authentication and User Directory Integration
The architecture of the procured infrastructure shall support seamless integration with CINECA’s LDAP-based directory service for centralized user authentication and management. This includes native LDAP integration as well as integration through identity and access management platforms such as Keycloak. The integration shall be designed and implemented in a high-availability configuration, ensuring that no single point of failure exists in the authentication and directory access path. Redundancy mechanisms shall be in place to guarantee continuous operation and fault tolerance in the event of directory service disruptions or component failures. The system shall also support federated authentication scenarios, user provisioning, and RBAC as managed through the LDAP directory or via Keycloak.
	MRQ
	Y/N

	5.7-6
	Container workload support
· The offered solution must support the remote building and execution of containerized applications to effectively support AI workloads. All required components to enable this capability shall be included, such as container runtime software, container image repository storage, and any necessary software licenses.
· The system shall provide a mechanism to build and modify containers from the front-end partition, ensuring flexibility and user accessibility for container customization.
· The solution shall support at least one standard container format, such as the Open Container Initiative (OCI) Image Specification v1.1.0 or later, or the Singularity Image Format as defined by Sylabs, to ensure interoperability with modern containerized environments.
· The solution shall include RBAC to enforce compliance with site-specific security policies and to manage user access to container-related resources and operations.
	MRQ
	Y/N

	5.7-7
	Support for programming environment standards. 
The offered solution shall provide comprehensive support for modern programming environments and AI/ML frameworks, enabling development and execution of advanced machine learning and deep learning workloads. The software stack shall include recent, stable, and optimized versions of the following components:
· Python (version 3.10 or newer), with scientific computing and data processing libraries such as NumPy, SciPy, Pandas, scikit-learn, and Matplotlib.
· Deep learning frameworks including, but not limited to, PyTorch (version 2.1 or newer), Keras, JAX, ONNX Runtime, and TensorFlow (version 2.13 or newer).
· The solution shall provide comprehensive support for GPU and accelerator libraries across multiple hardware vendors, including major GPU architectures. It shall support industry-standard and/or open-source software development kits and libraries for GPU acceleration, such as CUDA-compatible toolkits and equivalent frameworks enabling optimized deep learning performance and interoperability with popular AI frameworks.
· Distributed training frameworks, such as Megatron-LM, Accelerate, Lightning, DeepSpeed, or TorchElastic, supporting scalable multi-GPU and multi-node training.
· Containerized environments, with support for vendor-optimized containers (e.g., NVIDIA NGC) and execution engines such as Apptainer/Singularity and integration with container orchestrators for AI workloads.
· The solution shall provide a fully integrated accelerator programming stack suitable for heterogeneous environments, including runtime libraries, APIs, compilers, and pre-built container images where applicable. The stack must support GPU offloading, mixed-precision computation (e.g., FP16/BF16, FP8, etc.), and hardware-aware optimizations across multiple hardware vendors.
Preference shall be given to open-source libraries and frameworks to ensure transparency, community support, and long-term maintainability of the AI software ecosystem.
	MRQ
	Y/N

	5.7-8
	Lightweight Performance Profiling
The procured infrastructure shall provide lightweight performance profiling capabilities that can be activated by users on a per-job basis. Profiling data shall be collected at process, job, and node levels using scalable aggregation methods. Data retention times may vary depending on the granularity level. The profiling technology shall impose minimal overhead on application performance. A baseline set of metrics shall be collected transparently, without requiring users to modify or link their applications against specific profiling libraries. The system shall provide monitoring for the hardware components such as:
· CPU utilization metrics, including load averages, instructions per cycle (IPC), and instruction mix information.
· Memory metrics such as memory footprint, cache utilization (hits and misses), Translation Lookaside Buffer (TLB) hits/misses, load/store operations, and memory interface utilization.
· For systems featuring multiple memory types and hierarchical memory tiers, metrics shall be collected separately for each memory type and tier.
· I/O subsystem metrics, including number of reads and writes, and read/write bandwidth.
· Network metrics, including number of packets, reads, writes, and packet or segment sizes relevant for data movement across high-speed interconnects.
· Accelerator utilization metrics, capturing usage statistics for GPUs integrated in the system.
The profiling solution shall support flexible extensibility, enabling the addition of new observables and metrics as needed, with the possibility of increased overhead depending on the profiling detail level.
Possible profiling solutions include, but are not limited to, NVIDIA Nsight Systems, NVIDIA Nsight Compute, TensorBoard profiling tools, and other open-source performance monitoring frameworks.
	MRQ
	Y/N

	5.7-9
	Optimized AI Numerical and Tensor Libraries
· The Candidate shall provide highly optimized libraries offering API-compatible implementations for core numerical and tensor operations commonly used in AI and machine learning workloads. The solution shall include optimized libraries for linear algebra, tensor computations, and related primitives, suitable for deep learning frameworks.
· The Proposal shall include an optimized fast Fourier transform (FFT) library capable of efficient processing on CPUs and GPUs, supporting AI workload demands such as signal processing and convolution operations. Examples of such libraries include NVIDIA’s cuBLAS, cuFFT, and TensorRT. Equivalent open-source alternatives are also acceptable.
	MRQ
	Y/N

	5.7-10
	Parallel debugger
The software package shall include an advanced debugger and profiler specifically designed to support AI and machine learning workloads, enabling efficient debugging and performance analysis of parallel and distributed AI applications. The provided tools must support heterogeneous architectures commonly used in AI systems. Examples of such tools include NVIDIA Nsight Systems and Nsight Compute but equivalent open-source alternatives are also acceptable.
	MRQ
	Y/N









[bookmark: _Toc241855756]Cost performance analysis
	Information

	Please report the committed values for performing the cost performance analysis score. The analysis will be based on the description reported in Section 6 of the Technical Specifications.

In case of dubious scores with insufficient justification, the Procurer reserves the right to consider the committed value as a non-conformant submission.

	Instructions for answering:

	Report the results following the parameters indicated in Section 6.2.5 of INNOVATE Technical Specifications. 

0 – 35 pt [35.0%] are scored for this criterion.



[bookmark: _Toc241855757]CPAcost 
[bookmark: _Toc131598402][bookmark: _Ref167460053][bookmark: _Toc175645201][bookmark: _Toc241855758]Providing committed values
The candidate is required to provide committed values in order to fill the Table below according to the description in Section 6.2 of INNOVATE Technical Specifications. 
	
	Committed value

	
	

	 (TFLOPs, dense FP8)
	

	 (kW)
	

	cooling split  (fraction of power dissipated via DLC)
	


Where:
·  for the Scale‑out AI/HPC partition. If no GPUs are offered, the CPA value will be considered 0.

·  (TFLOPs, dense FP8) for the proposed GPU model.

·  of the Scale Out AI/HPC partition configuration (kW) at maximum power operating conditions (worst case scenario as for HPL[footnoteRef:2]). [2:  High Performance Linpack] 


· cooling split  (fraction of power dissipated via DLC) for the platform solution.


[bookmark: _Toc241855759]CPAcost score
Based on the data provided with the table above and according to the section 6.2 of the Technical Specifications document, the following metrics will be calculated:
· , the Performance Score
·  the Balance Score
· 
To ensure comparability across all admissible offers, the final  score used for evaluation is obtained by normalizing the raw  scores with respect to the best-performing offer and scaling them to a 25-point scale.

where:
·  spans all admissible offers.

[bookmark: _Toc241855760]CPAapp
[bookmark: _Toc241855761]Providing committed values
The candidate is required to provide full information of the systems used for running the benchmarks (reference system) and of the offered system following the template of the Table below.  
	
	INNOVATE 
(reference system)
	INNOVATE 
(Offered system)

	System model
	
	

	Operating system and kernel
	
	

	C/C++ Compiler suite and version
	
	

	FORTRAN (77/90/95/2003) Compiler suite and version
	
	

	Optimized libraries used 
	
	

	AI/ML Framework (type and version)
	
	

	Supported programming paradigms (MPI, OpenMP, vendor specific, etc...), and their version.
	
	

	Accelerator type
	
	

	Accelerator memory type
	
	

	Accelerator software (API, driver version) 
	
	

	Filesystem
	
	

	Network (Topology, MPI Bandwidth, MPI Latency and oversubscription)
	
	



The Candidate is required to provide results for the applications of the benchmark suite. The Candidate must provide: 
· latency values obtained on the benchmark reference system for each application of the benchmark suite. 
· committed latency values for the offered system, for each application of the benchmark suite. The committed results will be verified during the acceptance of the system.  
The candidate must therefore provide 2 (two) tables following the template of the table below:
· one table with the results obtained using the benchmarking reference system,
· one table with the results committed for the offered system (in case it is needed).

	
	GPT-3
	RetinaNet
	Stable Diffusion v2

	Input dataset
	
	
	

	Quality metric
	
	
	

	Quality target
	
	
	

	Software
	
	
	

	Number of accelerators (GPUs)
	
	
	

	Number of Compute Nodes 
	
	
	

	Time-to-train latency (minutes)
	
	
	



Beside the information and results requested above, to complete the assessment of the offer, a benchmark analysis report is required. In this report the Candidate needs to: 
· describe in detail the methodology applied (projection methodology) to derive the committed values from the output of the benchmark suite obtained with the reference systems. In case of dubious scores with insufficient justification, the Procurer reserves the right to consider the committed value as a non-conformant submission;
· provide the compilation details, the execution commands, the benchmark outputs and the source codes to be all included in the benchmark report and in the Offer. In this regard, for the Candidate convenience, the files can be submitted electronically in a separated archive file (zip or tar.gz).
· detail how the system features impact the performance of the applications; 
· Include figures showing time-to-train scalability against the number of computing nodes in the report.
The evaluation will be conducted based on the reported results, the comprehensiveness of the information supplied, and the robustness of the projection methodology.
[bookmark: _Toc241855762]CPAapp score
Based on the data provided with the tables above and according to the section 6.3 of the Technical Specifications document, the following metrics will be calculated:
· 
For each Candidate a value  is assigned to the benchmark analysis report.
The application performance score for each Candidate is therefore calculated with: 

[bookmark: _Toc208957579][bookmark: _Toc241855763]Cost performance analysis score
For each Candidate C, the cost-performance analysis coefficient CPAC will be evaluated according to the following formulas: 



The score will be calculated with:

where  is the maximum points associated to the CPA score: 35 points.	
The Candidate can design the offered solution to provide the optimal CPA score. This configuration must be replicable during the configuration of the system with the tools and technologies provided in the offer and available to CINECA system administrators.


[bookmark: _Toc241855764]Quality of services
	Information

	The Proposal for the procured system should include the necessary planning and project management resources for the installation of the system, and for maintenance and support as well.
The maintenance and support planning have to ensures high availability and stability of the system. The candidates have also to provide knowledge transfer, in particularly to favourite the full exploitation of the procured system. Any potential risk of those process, especially regarding the installation and related tasks, and maintenance and support have to be addressed with a consistent risk management plan.
Quality of services including but not limited to the following evaluation criteria In particular, should have to be addressed by the tenders:
	Evaluation Sub-criterion
	Maximum Points

	Installation (including the project plan and the system supply)
	2

	Maintenance and support
	5

	Professional support
	11

	Risk management
	2

	TOTAL
	20




	Instructions for answering:

	Describe in at most 15 pages the days of professional support services that will be provided for the design, configuration and implementation of the procured system. Reports on all maintenance and support services, including SLAs and call center services. Describe also the project plan for delivery, install and accept the system and the risk management. Complete the description based on all the relevant information including the response to the requirements described in section 6 and 7 of INNOVATE Technical Specifications. 

0 – 20 pt [20.0%] are scored for this criterion.







[bookmark: _Toc241855765][bookmark: _Toc86747591][bookmark: _Toc136407058]EU Added Value 
	Criterion explanation

	The mission of the EuroHPC JU is to develop, deploy, extend and maintain in the Union a world-leading federated, secure and hyper-connected supercomputing, quantum computing, service and data infrastructure ecosystem; to support the development and uptake of demand-oriented and user-driven innovative and competitive supercomputing systems based on a supply chain that will ensure components, technologies and knowledge limiting the risk of disruptions and the development of a wide range of applications optimised for these systems; and, to widen the use of that supercomputing infrastructure to a large number of public and private users, and support the twin transition and the development of key skills for European science and industry.
The proposed tenders will be assessed on the added value they bring in contributing to the achievement of the above mission as well as the objectives of the EuroHPC JU, as defined in the Regulation establishing the EuroHPC JU, and in particular Article 3 thereof.  
Tenders will be assessed in particular against the following aspects:
· enabling the acquisition by the Joint Undertaking of leadership-class supercomputers;
· reinforcing the digital technology supply chain in the Union;
· level of integration of European technologies;
· bridging the gap between publicly funded research and development implemented in the Union and the delivery of exascale High Performance Computing systems;
· contributing to the development of a European exascale ecosystem.



[bookmark: _Toc241855766][bookmark: _Toc86747592][bookmark: _Toc136407059]Reinforce digital technology supply chain in the union 
	Describe how your offer for the system will reinforce digital technology supply chain in the EU, in hardware and software. For example, by using an EU-based facility for the production of system components, by contributing to the development of EU-based Intellectual Property, etc.
0 – 4 pt [4.0%] are scored for this criterion.
Production facilities in the EU for the proposed system 2pt
Research labs in the EU. Participation in EU initiatives whose outcome is integrated in the offered system 2pt



[bookmark: _Toc241855767][bookmark: _Toc86747593][bookmark: _Toc136407060]Level of integration of European Technologies 
	Describe which level of integration of European technologies, including uptake of existing or upcoming R&D results stemming from EU-funded R&D programs or funded from R&D programs of the EuroHPC participating States.
0 – 8 pt [8.0%] are scored for this criterion.
Compute (CPU, Accelerators, GPUs) 3pt
Storage (HW or SW) 1pt
Inteconnect & Network 2pt
Core software 2pt



[bookmark: _Toc241855768]Collaboration topics in line with EuroHPC/HE objectives 
	Describe what level of alignment the proposed collaboration topics have with the objectives and priorities of EuroHPC and the Hosting Entity

0 – 3 pt [3.0%] are scored for this criterion.
Alignment with EU/HE strategy 2pt
Level of commitment in term of FTEs to the collaboration 1pt
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