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Introduction

1.1 Project Overview

Glasgow University has secured SRIF funding to implement a range of improvements to the Universities core filestore services. In the first instance these improvements are aimed at providing access to large amounts of filestore for the wider research and e-Science communities.   It is essential that solutions proposed have adequate expansion capability for the future, since it is envisaged that many other core services will migrate to the new infrastructure.  This will involve filestore provision for student computing and other core services that have a need for large quantities of storage.  Proposed solutions must also include a scalable enterprise backup facility that can grow with the increased storage as required.

The areas being addressed are as follows

Storage

The demand for filestore across the University is steadily increasing, and will undoubtedly continue to do so for the foreseeable future.  The University wishes to improve the storage infrastructure available to e-Science and Research communities and to those servers, which underpin many of the core infrastructure services. This should be achievable by implementing an Enterprise Class Storage Network solution based on modern networked storage technologies (SAN, NAS etc.) The emphasis in this important strategic move will be to procure the most suitable storage architecture to enable the University to develop a sound storage infrastructure over the next 3 to 5 years.  The University wishes to implement a distributed infrastructure that would  enable server nodes at other locations and research facilities on campus to connect to the main SAN filestore.

Archival, Backup and Hierarchical Storage Management

As part of this infrastructure improvement, the University wishes to implement a high capacity, high performance backup/recovery solution to support the large amounts of data resident in the new storage facility. The backup/recovery solution must scale with the ongoing deployment of storage and information in the storage facility. Provision for archival and Hierarchical Storage Management (HSM) services using the same systems is highly desirable.

Resilience and Disaster Recovery

The University wishes to move towards providing an Enterprise Class 24x7 file and corporate data service, which also incorporates disaster recovery elements.  It is anticipated that these 24x7 services will become increasingly important in the future, and even more heavily used than they are at present.  The Disaster Recovery(DR) plan would encompass two sites for co-location of SAN equipment connected by approximately 0.7 Km of dark fibre cabling. The primary site would be located on the main Campus in the James Watt North building where Computing Service is based and the other DR site located within 0.7 Km on the main Campus.  Connectivity exists between the two sites using single or multimode fibre.

1.2 Terminology

Many of the requirements given in this document are MANDATORY.  These are marked by the use of [MR] in the text or are indicated explicitly as being MANDATORY.  It is unlikely that any system tendered that fails to meet all such requirements will be acceptable to the University.   Suppliers 
may meet a MANDATORY requirement by providing it at or before installation of the system.  In some cases it may be acceptable if a contractual commitment is given to meet such a requirement within an agreed period after installation.

Requirements marked as HIGHLY DESIRABLE [HDR] or DESIRABLE [DR] indicates features that, although not of MANDATORY status, would be regarded as being of merit by the University when considering the whole proposal.  Suppliers must comment on all such items in their responses.

Where the term “system” is used it is taken to refer to the aggregate of:

· The computing/storage hardware

· The operating system and software

· The communications systems

· Related documentation and training

· Delivery, installation and commissioning

A glossary section is appended at the end of this document to provide additional information on technical terms, abbreviations or acronyms used in the text.

1.3 Suppliers

The University will consider proposals based on a single supplier and from groupings of multiple suppliers.  In the latter case the proposal must be presented in a single co-ordinated form to meet the entire requirement and must nominate one of the Suppliers involved as the prime contractor.  This contractor will submit the full proposal and be wholly responsible for all aspects of the installation and support of the tendered system(s).

1.4 Third Party Suppliers

Suppliers MUST indicate their policy on the use of or inclusion of third party equipment or maintenance services within their systems.  A statement MUST be made as to any implications that the use of such equipment or services may have for licensing or other support agreements.  Where it is financially advantageous to the University, suppliers should indicate any purchase cost savings that might be made by the use of such alternatives rather than Suppliers own equivalents.

Procurement Procedure

1.5 General

The University of Glasgow Computing Service will manage the procurement and all formal communication with suppliers over the course of the procurement will be handled and arranged by the Computing Service.

The procurement is being conducted according to the Negotiated Procedure of the EU Services Directive. 

This ITT is an integral part of the Negotiated procurement announced by The University of Glasgow in the Supplement to the Official Journal of the European Community.

1.6 Timetable

The provisional timetable is as follows: 

	Activity
	Deadline

	Issue of Invitation to Tender 
	10th May 2004

	Closing date for tenders
	10th June 2004 - Noon

	Issue BAFO to short-listed suppliers
	12th July 2004

	Return of BAFO
	26th July 2004 - Noon

	Successful supplier notified by
	2nd August 2004

	Contract signed by
	9th August 2004

	Delivery by
	30th Sept 2004


The University of Glasgow reserves the right to vary this timetable if the need arises, within the constraints of the Services Directive. 

The University of Glasgow does not intend to hold an ‘open suppliers’ meeting but is happy to provide clarification of the requirements in accordance with the EU directives on procurement.  In particular the University of Glasgow expects to discuss with suppliers any approach being considered and the likely consequences in terms of facilities offered and costs involved.  Where issues of clarification arise, which are deemed relevant to more than one supplier, these will be communicated via e-mail to each supplier.

Tenders will be expected to remain valid for six months from the closing date for return of tenders.

1.7 Evaluation

The following factors will be taken into consideration in evaluating the tenders that satisfy the mandatory requirements:

· The credibility of the technical solutions.

· The level of functionality and scalability achievable within our budgets. 

· The package offered, in particular capital and recurrent costs.

The University of Glasgow reserves the right not to make an award if it judges that no tender meets the ITT at an acceptable cost.

1.8 Delivery of tenders

The tender documents must be submitted on paper and electronically, on or before Noon on 10th June 2004 to:
Linda McCormick
Telephone:
+44 (0) 141 330 4860

Computing Services
Fax:

+44 (0) 141 330 4848

JWN Building

E-mail:
L.Mccormick@compserv.gla.ac.uk
University of Glasgow

Glasgow G12 8QQ

Six paper copies and one electronic copy of the tender must be delivered to the above address, sealed and clearly marked “ClydeNET Managed Fibre Optic Circuits”.  

Delivery of the tender by FAX is not acceptable. 

Tenders submitted after the deadline will not be considered.

1.9 Format of responses

The response must address all the requirements both Mandatory Requirements (MR) and Information Requirements (IR).  Responses to requirements (MR and IR) must be given in the same numerical order as they are stated in this document.

Submissions must be in the form of six paper copies and one electronic copy.  The electronic copy should be in Word 97 (or later format), which can be submitted by email, on 3.5" Floppy Disc or CDROM.  Any non-standard fonts used in electronic submissions must be embedded in the document.

In any case all copies must be submitted prior to the closing date and time stated above.

The response to the specific questions regarding the offered facilities must take the following format.

A. Management Summary

This section should be a single page summary describing the main points of the bid.

B. Description of Facilities Proposed

This section must describe the facilities proposed, using diagrams or illustrations where appropriate.  The information required to satisfy all the specific requirements must be provided in this section with the exception of the requirements relating to the cost of the proposed facilities, that must be given in section C.

The order of replies to requirements must follow their numeric order. The reference number and the text of the requirement to which it relates must precede each response.
C. Costs of Facilities Proposed

This section must specify the cost of the proposed facilities, in particular provide full answers to all the requirements in Section 9 xxxx.

A tender may propose more than one network configuration, with the alternatives offering different characteristics. If more than one configuration is proposed, the tender must make it absolutely clear at each point, which configuration is under discussion and each option must be individually costed.

D. Requirements of Evidence of Competence to supply

Suppliers must provide evidence of competence to supply the services offered according to the requirements as stated in Section 3. 

1.10 Contacts

Official contacts during the procurement exercise are listed below. Information given to or obtained from parties not on the list of official contacts will not be considered to be part of the exercise, and will not represent any commitment on the part of the University of Glasgow. 

Requests for clarification of any item in this ITT, and for meetings, must be addressed to:

Technical Enquiries to:


Derek Higgins

Telephone:
+44(0) 141 330 4891

Fax:
+44(0) 141 330 4808

E-mail:



Rolly@compserv.gla.ac.uk

Colin Cooper

Telephone:
+44(0) 0141 330 4851

Fax:
+44(0) 0141 330 4808

E-mail: 
Colin@compserv.gla.ac.uk
Procedural Enquiries to:







Tom McCara

Telephone:



+44(0) 141 330 4415
Fax:




+44(0) 141 330 4614

E-mail:
 



t.mccara@admin.gla.ac.uk
Address



Purchasing Office







University of Glasgow







Glasgow







G12 8QQ

Background Information and University Strategy

The University of Glasgow is centred on the main Campus at Gilmorehill with a number of important locations such as the Veterinary School elsewhere in the Glasgow area and Crichton Campus in Dumfries.  The University has an excellent tradition of providing high quality teaching and learning with 19,500 full time students studying in 10 faculties and has one of the largest research bases in the UK with over 3,500 researchers, including academic staff, research staff and research students.   The University has one of the largest medical faculties in Europe and has recently opened a new £14M Medical School.  The Veterinary School is one of only three in Europe to gain the prized American Veterinary Medicine Association accreditation.

Research is central to the mission of the University.  The University has a strong record in research over many centuries and across a very broad range of disciplines with 95% of its research staff working in subject areas producing international quality research. In the recent research strategy outlined in “Research Strategy – To 2005 and beyond”
 it is the intention of the University to further strengthen its role as one of the leading research-led Universities in Europe.
1.11 Information Strategy

The University has decided that it would benefit greatly from having a thorough review of its Information Strategy, to help the way that it collects, uses and disseminates information and in its use of technology to support these activities. Information and IT are now deeply embedded in the University's operations, from teaching and research through to administration and management. However, the technology required to support these activities has developed in an ad hoc fashion, and it is now time to and review this position.

The Information Strategy Project Board  established  a number of Working Groups to address the following key areas: - 
  Infrastructure, Business Processes and Systems, Compliance, Information Culture, Content, Learning and Teaching Support and Delivery of Services. Individual groups looked at areas such as Resilience and Business Continuity, Common Baselines and Delivery Platforms, e-Science and the grid, Technology Review.

While the initial phase of the Strategy is now complete, the majority of the Working Groups have reported and in areas where there has been overlap between groups some common recommendations have been made.  One of these is that the University should implement a Storage Area Network (SAN) in 2003/04 and adopt enhanced data management techniques. As more and more data is being generated electronically, SAN is the strategic solution being adopted by many University’s for management, storage and backup.

1.12 SAN

The sheer volume of information stored on servers throughout the University (estimated at hundreds of Terabytes) and the rate of growth year on year poses increasing problems for efficient and cost effective data management.  It is now becoming increasingly difficult to ensure that the large volumes of data on these systems is reliably backed up using our existing backup infrastructure.

SAN is a technology that has been around for some time but has been prohibitively expensive until recently. The benefits to the University of implementing a SAN are expected to be:

· Consolidation of filestore that can be made available to multiple servers running a variety of operating systems

· Scalability at reduced incremental cost

· Improved data replication and disaster recovery 

· Designed for 24 x 7 operation

· Reduction overall in people resource for management of data

· Significantly ease the challenge of backup/restore for large data volumes and numbers of individual files 

It is pertinent to stress that replicated SAN e.g. one in Computing Service, James Watt North and one in a DR site, would address many of the concerns of the Resilience and Business Continuity Working Group with respect to continued information availability. 

A submission made to SHEFC to use SRIF funds to establish a SAN infrastructure and provide storage capacity for the research community has been successful and this funding forms the subject of this tender. 

The initial sums available will be from a variety of sources such as SRIF funds, faculty and departmental contributions, and from general filestore consolidation projects it is therefore difficult to specify a definite sum available for this spend  However we are confident that sufficient funds will be available to provide the core of an Enterprise SAN.  .

1.13  The Computing Service

The Computing Service
 is responsible for the operation of the existing central “core” services and the Campus network.  It also has a continuing commitment to support distributed facilities elsewhere on the Campus by providing installation and maintenance support together with consultancy services.  Most users access IT services from their  local systems with the support of the Core Infrastructure.  The following sections give relevant background information.

1.13.1 The University Network 

The Computing service supports the current Campus network infrastructure comprising of high performance layer3  gigabit Ethernet switches currently operating at 1 Gigabit or trunked Gigabit links with a plan to move to 10 Gigabit by 2006.  

Suppliers are free to propose a suitable SAN infrastructure  based upon the requirements specified in this document, which may consist of a separate fabric or a fabric integrated with existing network provision.

1.13.2 Workstations

There are approximately 15,000 PCs and some 2,000 Apple Macs plus about 1,000 workstations running various flavours of UNIX connected to the Campus network. Most staff systems run Windows 2000 or NT workstation, although there are still some legacy PCs running older versions of Windows.

Student workstations are configured as part of the Common Student Computing Environment (CSCE) running Windows 2000 and access networked storage using the Novell client for Windows. Their use is controlled by Zenworks 3.2 for desktops using dynamic local user, roaming profiles and policy packages. Zenworks is also used to deliver applications. To Staff Computing facilities
1.13.3 The Netware Service

The University runs a large NetWare service for the provision of student desktop computing comprising over 135 servers. These provide Application, Filestore, Mail, Directory, Printing and other services. File servers currently run Novell NetWare 5.1 and 6.

25 NetWare V5.1 servers provide 5TB of shared and individual user filestore. This filestore is currently accessed using Direct Attached Storage (DAS). Netware directory quotas are used to control shared and individual user filestore.

1.13.4 Directory Services

The University currently uses Novell eDirectory 8.1.1 on most servers as the main Directory services platform for student and staff desktop computing. Directory services are used extensively to manage resources, the user environment, distributed services and authentication.  UNIX systems currently use NIS and LDAP for authentication and limited directory functions.  A group has been set up to look at which directory is most appropriate for provision of directory services across campus or whether it will be necessary for multiple directories to exist.  This group is currently looking at NDS, ADS and LDAP.

1.13.5 Solaris-based Systems

Most of the core server infrastructure which provides for WWW services, Web caching, DNS, DHCP, Email, Email Relays, Content Filtering etc currently runs on Sparc based Solaris Systems running Solaris 8 or 9.  These systems typically have large amounts of direct attached filestore, which is shared over the LAN using NFS or Samba.  It is envisaged that the major systems such as WWW servers, Email servers etc will be directly attached to SAN based filestore solution.

1.13.6 Exchange Service

The Computing Service run an Exchange Service which provides E-mail and shared diaries for Central Administration and some other Staff.  This service is currently NT based but will soon migrate to Exchange 2003.

1.13.7 Backup and Recovery

The Computing Service currently provides file backup and recovery for all centrally provided file stores based on DLT Type IV media. This is done over the campus LAN using Arcserv & Backup Exec for Netware Systems and a Legato solution for UNIX systems. Departmental machines are also backed up using these services.

The legato system is licensed for 200 client connections with the following client packs supported:
· Unix ( Solaris)

· Linux ( Red Hat, SuSe)

· Windows (Windows 95/98, NT 4.0, Windows 2000, Windows XP)

· NetWare (Versions 5/6)

Backups are centrally controlled, with client driven options available.  Full and incremental backups provide a service to the user for full disaster recovery and a point and click interface at the file/directory level.  Multiple, point in time, copies of data are kept for the client.  

This total solution will remain in place, as the storage network based backup/recovery solution is deployed and will continue to provide backup for those systems, which are not SAN, attached. However the University would be interested in a SAN based backup and recovery solution that could also provide services for non-SAN attached systems.
1.13.8 Power and Environment

The Computing Service has computer rooms located in James Watt North (JWN) building, St Andrews building (STAB) and other buildings on Campus. It is expected that the primary equipment tendered will be located in the JWN computer room with DR facilities in a second site. 

The Computer room in JWN is provided with conditioned power from a dedicated UPS with backup power from a diesel generator in case of complete mains failure.

1.14 Corporate Systems

The corporate systems at Glasgow University are hosted by Management Information Services (MIS) and are largely Sparc based Solaris systems running Solaris 7 and 8.  The main systems currently deployed include Student Records, Payroll, Advisors on Line, Finance, Direct Admissions and Human Resources. The University uses ORACLE and Ingres as its database platform for these corporate applications.  Some smaller corporate systems currently run under Windows NT or Windows 2000.  

It is envisaged that some of these systems will require a connection to SAN based storage in the future.

1.15 e-Science /GRID

The University, in partnership with Edinburgh University, hosts the National e-Science Centre which has a remit to promote the use of Grid Computing across the UK academic community. The Glasgow facility makes use of significant local resource i.e. the ScotGrid Parallel Compute cluster and Storage and there are plans to augment this with further systems in the near future.

The Computing service also have the option to procure an additional Parallel Cluster which will be made available as a general purpose parallel cluster and would ideally make use of the proposed SAN for additional storage.  Suppliers may also provide indicative costs for such a Beowulf type cluster based on at least 64 processors with suitable connectivity to the SAN infrastructure.  Any advantages, which would benefit the University from a joint procurement of SAN and Beowulf cluster, should be indicated.


Summary of Requirements 

Suppliers must provide a fully comprehensive response to the requests for information and must address all requirements in their proposed solution(s), giving details of all items of hardware or software necessary to satisfy the requirement.
Responses to specific items must be in writing and be clearly cross-referenced with the item number. The written responses will be used in the tender evaluation process. They should be no longer than a single A4 page for each item and they may be used subsequently for further discussion during preliminary interviews. Suppliers must provide a fully comprehensive response to the requests for information. Suppliers must address all requirements in their proposed solution(s), giving details of all items of hardware or software necessary to satisfy the requirement.

The following have been identified as key requirements of the Universities SAN deployment. Suppliers should address each point, outlining their overall design philosophy in this section, and provide more detailed responses to the individual items in sections 4 - 9.

1.16 Storage Network

1.16.1 We anticipate that the number of servers which would initially be connected to the SAN fabric would be between 40 – 50.

1.16.2 The University requires an Enterprise Class network based storage solution that has no single point of failure and which will provide the basis to meet the Universities data storage requirements for the next 5 years. Suppliers must provide a detailed description of their proposed solution using diagrams wherever possible. Suppliers should highlight the key benefits of their proposed solution with reference to the University’s overall requirements.
1.16.3 Any solution proposed must provide at least 25 TB of usable storage mirrored at each site in the initial configuration, and be capable of expansion to at least 50 TB usable within the first two years of its initial implementation.  Within each site filestore can either be mirrored or use an appropriate RAID configuration. Suppliers must state how this will be achieved and detail the appropriate pricing schedules.

1.16.4 High data throughput is essential in an Enterprise Class network storage system. Suppliers should therefore ensure that any solution(s) they propose has excellent performance in this area. Performance must be maintained following subsequent upgrades and/or expansions – i.e. the solution must be capable of increasing capacity without any adverse impact on or degradation of existing performance levels. Suppliers must state how this is to be achieved and give indicative performance specifications of I/O operations per second and sustained read/write rates, disk subsystem details e.g. disk type, capacity, interface type and performance.

1.16.5 The University wishes to develop the storage infrastructure over subsequent years. Suppliers must give clear details of their product roadmap for the future with product lifetimes and maintainability etc. The University will treat information of this nature as highly confidential if required.

1.16.6 Security of the data held on the storage media is extremely important to the University. Suppliers must ensure that they give clear details of how security is implemented in their proposed solution(s). 

1.16.7 Storage should be accessible to servers running the University’s current operating system environments: Solaris, Linux, Novell Netware, Windows 2000/NT, Windows 2003.  It is also essential that any proposed solution be able to provide filestore to Microsoft Exchange servers up to and including Exchange 2003.

1.16.8 Storage should be made available to servers in configurable amounts on a volume basis up to the maximum size supported by the server operating system. It should be possible to increase the size of these discrete or logical volumes without closing down or rebuilding the filesystem on the servers.

1.17 Backup/Recovery

1.17.1  The system must include a dedicated facility for the backup and recovery of the data storage. This backup system must have a capacity of at least half the amount of storage provided.

1.17.2 Suppliers must indicate how the backup solution proposed can support, where possible, backup/recovery of existing equipment not connected to the Storage Network.

1.17.3 The backup/recovery solution must support a wide range of backup client environments. Suppliers must list the OS types, File systems, and Databases supported by their proposed solution(s).

1.17.4 The backup/recovery solution must be highly automated. No manual intervention should be required for normal operations. Suppliers must indicate where scripts or commands issued manually are required to achieve backups.

1.17.5 Suppliers must indicate the extent to which the storage infrastructure hardware and software can be upgraded and modified without impact on the user service.

1.17.6 All equipment and software involved in the backup/recovery solution must scale with the large amounts of storage to be deployed in the Storage Network. Suppliers must outline how increased capacity and performance can be achieved and provide indicative cost of any additional hardware and licenses required.

1.17.7 The backup/recovery solution must be designed with high levels of performance in mind. It should be possible to recover data with as little impact on service as possible. Suppliers must highlight performance advantages of their proposed solution(s).

1.17.8  Suppliers must describe all possible API’s, which are available to administer and control the backup/recovery solution. 

1.17.9 The backup/recovery solution should include reporting software to aid in capacity planning. Software to monitor the availability and performance is also desirable. Suppliers must supply information about these services.

1.17.10  Solaris systems running ORACLE databases will eventually be connected to the Storage Network. Suppliers must explain how they these database systems can be backed up.

1.17.11 Suppliers must provide Exchange aware backup/recovery functionality up to and including Exchange 2003.  Suppliers must indicate whether snapshot backup technologies can be used with Exchange in addition to online backup technologies.

1.18  Resilience and Disaster recovery

1.18.1  Suppliers must provide a basic block diagram of the proposed solution indicating the function of each discrete component.

1.18.2 The proposed solution must be capable of providing at least 99.99% [MR] (99.999% [HDR]) availability of the network storage systems, and incorporate elements of disaster recovery/fault tolerance. Suppliers should indicate what additional steps would be necessary to achieve 99.999% availability of the file store and supply a detailed price breakdown of the additional hardware/software requirements needed to achieve this. 

1.18.3 Suppliers must state how the proposed solutions can be enhanced to provide significant performance increase over the current DAS installation and be capable of enhancement as the Universities requirements increase.

1.18.4 The solutions proposed must be able to restore the user service in the event of a total or partial loss of either major site, within a maximum time of 30 minutes [MR] (5 minutes [HDR], or with no interruption to user service [DR]).  Suppliers must state how this MR is to be achieved and the associated differences in hardware and software. 

1.19 General

1.19.1 Suppliers will be expected to supply, install and test the complete solution before handover. Delivery must be to the appropriate computer room. The University will not accept any solution or component thereof being delivered to any other location and the Universities staff will not participate in the manual handling of any equipment or component of the solution.

1.19.2  Documentation and training in the management of the chosen system will be required.

1.19.3  Suppliers must provide at least 3 sites that are willing to act as reference sites. One of these must be a site, which operates in a similar technical environment to the current tender. 

1.20 Financial and Economic Standing, Technical Capability and Experience

1.20.1 [MR] The supplier shall warrant that none of the following circumstances set out in Article 29 of EU directive 92/50/EEC apply to the supplier.

· [Item (a)] is bankrupt or is being wound up, whose affairs are being administered by the court, who has entered into an arrangement with creditors, who has suspended business activities or who is in any analogous situation arising from a similar procedure under national laws and regulations.

· [Item (b)] is the subject of proceedings for a declaration of bankruptcy, for an order for compulsory winding-up or administration by the court or for an arrangement with creditors or of any other similar proceedings under national laws or regulations.

· [Item (c)] has been convicted of an offence concerning his professional conduct by a judgement, which has the force of res judicata.

1.20.2 [MR]
The supplier must provide evidence of financial and economic standing, as specified in Article 31 of EU directive 92/50/EEC using any or all of the methods described in paragraph 1 of Article 31.

Storage Area Network Operational Requirements 

Suppliers are asked to give indicative costings for the example configurations specified in Section 9.

1.21 Storage Network Fabric and Storage Requirement Details

This section covers the University’s detailed requirements for an Enterprise Class Storage Solution. Suppliers should indicate how their proposed solution(s) addresses the Universities storage needs in terms of the following:

Fabric Design

IF a dedicated Fibre Channel (FC) based SAN fabric solution is proposed then suppliers must address the following requirements.
1.21.1 [MR]  Suppliers must state any Fabric limitations associated with their proposed solution, in particular:

· Director class switches:

· Maximum number allowed per fabric

· Total number of ISL (E-Ports) ports per switch
· Total number of ISL (E-Ports) per ISL trunk

· Total number of ISL trunks per switch
· Total number of HBA (F-Ports) ports per switch

· FC switches:

· Maximum number allowed per Fabric

· Total number of ISL ports (E-Ports) per switch
· Total number of ISL (E-Ports) per ISL trunk

· Total number of ISL trunks per switch
· Total number of HBA ports (F-Ports) per switch

1.21.2  [MR]  Fabric expansion: Within the limits described above suppliers must provide the   incremental costs for the following:
· An additional Director class switch and associated components e.g., resiliency features, FC line cards, other gateway cards etc

· An additional FC switch and  associated components e.g., extra power supply, FC Gbics etc

1.21.3 [MR] Fabric extension: If Fabric extension capabilities exist then suppliers must describe how this can be achieved e.g.,

· iSCSI gateways/bridges

· IP/FC gateways/bridges

· NAS heads

For each option suppliers must provide costs for a fully functioning solution
1.21.4 [MR] Suppliers must provide a compatibility matrix indicating the device types and firmware revisions their proposed fabric would be compatible with

1.21.5 [MR]  Suppliers are asked to highlight the functionality and benefits of their proposed solution by providing a detailed Fabric design  based on the following information: 

· A Fabric spanning three sites including the main site, disaster recovery site and a third Fabric access site

· Main site to include provision for 32 host attachments and the storage requirements detailed in this document

· Disaster recovery site to include provision for backup/recovery facility, mirrored storage and up to 16 host attachments

· Third site to include provision for up to 16 hosts attachments

Suppliers should highlight the following information in relating to this design:

· Number and location of Director class FC switches including the proposed number of ISL ports (E-Ports), ISL trunks and number of HBA ports (F-Ports)

· Number and location of other FC switches including the proposed number of ISL ports, ISL trunks and number of HBA ports

· Contention ratios for ISL links including ISL trunk links

· Contention ratios for Disk array fabric attach controllers

Storage Capacity and Expandability

The initial requirement for the storage component of the solution is to provide at least 25 TB of fully resilient user filestore (50 TB in total assuming full mirroring) for UNIX/Linux or Windows systems. Any solution proposed must also have the capability for substantial expansion (+50% per year) over a 2-year period to accommodate natural growth of the user filestore and the addition of new services supported by other hardware and software platforms. This expansion must be achievable by simply adding more storage devices or other components of SAN hardware, rather than a complete system replacement.

In order to satisfy disaster recovery requirements, it is expected that some or all of the storage will be replicated across the 2 main sites. Suppliers should ensure that their detailed costings encompass both replicated and non-replicated solutions. 

1.21.6  [MR] Suppliers must state how their proposed solution will meet the initial requirement for 25 TB total useable (of at least RAID 1 or a more highly available, better performing RAID configuration) Storage.

1.21.7 [MR] Suppliers must state how their solution can be expanded to provide 50 TB useable filestore.

1.21.8 [MR] Suppliers must supply indicative tabular costs for additional storage capacity in suitable increments up to an extra 50 TB of usable storage. This extra storage does not form part of the initial requirement and the costs are for future planning purposes only.

1.21.9 [MR] Suppliers must state the maximum possible storage and backup size in their proposed solution.

1.21.10 [MR] Suppliers must provide details of any limitations inherent in the solution(s) they have tendered, e.g. limits on the number of devices, number of LUNs supported, LUN to fabric address limitations, capacity limits, useable space limits, and device distance limits applicable to their solution.

1.21.11 Re-sizing of logical volumes allocated to the various server operating system platforms must be possible with minimal disruption [MR], or no disruption [HDR] to data availability. Suppliers must explain how their proposed solution(s) support this functionality on a wide variety of O/S platforms. 

1.21.12 [MR] Control over the allocation of storage areas for the various server operating system platforms must be via a secure and intuitive user interface, with all changes being auditable. Suppliers must explain how their proposed solution(s) supports this function, and what options exist for securely delegating control over parts of the storage to different systems managers.

1.21.13 [MR] Suppliers must describe the extent to which virtualisation services form part of their solution.

1.21.14 [MR] If virtualisation services form part of the solution, Suppliers must state the extent to which interoperability with other third party hardware and software is possible, without affecting overall availability.

1.22 Hardware and Software Platform Support

The University requires as “Open” a solution as possible for its storage infrastructure to enable its future expansion of the storage network, and/or other hardware and/or Operating System (OS) platforms.  Suppliers are therefore requested to provide information on the following:

1.22.1 [MR] What storage network components (switches, devices, etc and their firmware) and OS platforms are supported by their proposed solution(s) and if any support restrictions exist.

1.22.2  [MR] Details of future plans to either enhance product “Openness”, or withdraw support for particular operating systems or items of hardware. For the initial implementation of the new storage infrastructure, and if  NAS head functionality is proposed, Suppliers must indicate the extent to which data is accessible via a variety of file access protocols (e.g. NFS, CIFS, DFS).

1.23 Servers and SAN Connectivity

In terms of the initial server and Storage Network connectivity requirement, Suppliers must provide details that show how their proposed storage solution(s), satisfies both the Universities current requirement and requirements for future expansion. 

The following information must be provided:

1.23.1  [MR] Details of how much spare connectivity and bandwidth is available in their proposed solution(s).

1.23.2 [MR] Details of how storage connectivity and bandwidth could be increased in the future and the likely incremental costs involved. 

To address the University’s future Storage Network connectivity requirement, Suppliers should provide details of how their proposed solution(s) provides for the following:

1.23.3  [MR] Support for the latest fibre channel connectivity, using standard fibre for both local and remote connectivity.

1.23.4 [MR] Support for the range of Fibre Channel protocols for a fibre channel based fabric solution.

1.23.5 [MR] Support for the Storage Network-booting of servers and their Operating Systems.
1.23.6 [MR] Support for clustering technologies, with details of configuration restrictions, or restrictions on the number of nodes etc. where applicable.

1.23.7 [MR] The ability to interoperate with the wide variety of UNIX, Windows and Netware servers currently in service at the University. This includes but is not limited to Solaris and a number of flavours of Linux, as well as Windows NT4 and Windows 2000, Windows 2003, Netware 5 and 6.

1.24 Resilience, Reliability, & Availability Features

The proposed storage solution should have “No Single Point Of Failure” in order to be capable of providing 24x7 level of service. Suppliers must therefore indicate how their proposed solution addresses this requirement. In particular, where tendered, they should give details on the following:

1.24.1 [MR] Hardware resilience features resulting from the use of hot-swap components: hot spare disks, resilient switches, resilient inks for HBAs and ISLs bridges, gateways, etc.

1.24.2 [MR] RAID levels employed. 

1.24.3 [MR] Dynamic failover protection requiring the minimum of human intervention.

1.24.4 [MR] Non-disruptive server and storage maintenance features.

1.24.5 [MR] Hardware zoning or LUN masking for the creation of safe and secure environments.

1.24.6 [MR] Predictive failure and fault diagnostic capabilities.

1.24.7  [MR] Dual data paths and intelligent data-path routing/rerouting.

1.24.8  [MR] The ability to maintain data access in the event of failure of a single data path  and the ability to distinguish between actual failures and false failures.

1.24.9 [MR] Where mirroring is used, it should be identified as being either hardware or software mirroring.

1.24.10 [MR] Dynamic re-assignment of storage to alternate host servers.

1.24.11 [MR] Self-healing features.

1.24.12  [MR] Special storage network switch network configurations and design topologies.

1.25 Storage Network Security

Secure controlled access to Disks and Volumes on the Storage Network and any of its associated  sub-systems is of paramount importance. Suppliers must therefore provide details of the following:

1.25.1 [MR] How Storage Network security is provided in their proposed solution(s).

1.25.2 [MR] Any limitations, which may be imposed on future scalability as a result of the method used to provide security in the initial Storage Network implementation.

1.26 Protocols, HBAs, Switches, Etc.

In view of its strategic nature, the University wishes to ensure that their chosen network storage solution will be able to make use of technological developments that may still be either in the pipeline or on the development horizon. In particular, this will apply to the storage protocols supported by the storage network components such as switches, host-bus adapters (HBAs), bridges, NAS heads and their respective firmware. Suppliers must therefore provide the following information:

1.26.1 [MR] Which of the up-and-coming technologies will be supported by their tendered solution(s) and, more importantly, those that will not?

1.26.2 [MR] Their plans for making use of the newer technologies currently being developed for the storage arena, such as iSCSI, IP over Fibre Channel and Infiniband, etc. Of particular interest in the future, will be the ability to move large amounts of data in and out of storage over long distances via low-cost IP networks.

1.27 Storage Network Performance

High throughput performance is a key selection criterion for the new storage solution. Fast access to data by multiple servers from all supported platforms is required, in both the initial implementation and following any future upgrades or enhancements.

1.27.1 [MR] Suppliers must give details of any special features provided in their proposed solution that will help achieve this, e.g. intelligent routing algorithms such as FSPF (Fabric Shortest Path First), Workload balancing, etc. In terms of the storage network components used in their solution, Suppliers should ensure that these are the current state-of-the-art. In the case where a newer upgraded version of a particular component is due for release in the near future, then this component should be tendered. For example, if a particular Supplier’s solution normally ships with 2 Gb/sec switches but the 4 or 10 Gb/sec versions are imminent, then the 4 or 10 Gb/sec versions should be tendered, together with release timescales.

1.27.2 [MR] Supplier must indicate whether compatibility issues may be encountered if components (switches, devices, etc and their firmware) with an updated specification are added to the configuration as part of a future upgrade.

1.28 Management Facilities

To be effective, an appropriate range of SAN management tools must be available to enable support staff to configure, control and monitor from either a centralized location or a remote desktop system, the various devices and components of the Storage Network. Suppliers must therefore indicate the extent to which their proposed solution(s) supports the following:

1.28.1 [MR] Full customer control of all the hardware and software components of the storage network. Where restrictions exist these must be stated.

1.28.2 [MR] The ability to configure and monitor the storage network devices and components, from either a centralized or remote location.

1.28.3 [MR] Replication of volumes without the use of host software or human intervention

1.28.4 [MR] Dynamic reconfiguration of LUNs, volumes etc. without having to halt and reboot  servers, or backup and restore data (i.e. no interruption to data availability).

1.28.5 [MR] The ability to increase (or decrease) the overall Storage Network storage capacity or the size of logical devices, using drives of mixed specifications.

1.28.6  [MR] The addition of new hosts or the reassignment of existing hosts to volumes.

1.28.7  [MR] The dynamic allocation and/or reallocation of storage capacity between Windows NT/2000, etc. Novell NetWare, and UNIX servers, without having to use host software.

1.28.8 [MR] The dynamic reconfiguration/upgrade of Network Storage component firmware without having to bring down any component of the solution or reduce data availability.

1.28.9 [MR] Software for usage reporting, trend analysis, predictive trending and capacity planning.

1.28.10 [MR] Storage network management through intuitive interfaces and a command line interface.

1.29 Enhanceability, Future Upgrade Paths

Although the new  storage solution will be initially sized to meet the stated filestore requirements, the chosen solution must be capable of substantial expansion in the future. Suppliers must provide details of how the following would be addressed by their solution, indicating current incremental costs where possible:

1.29.1 [MR] Future increases in the storage capacity, giving details of upper limits etc.

1.29.2 [MR] Ability to expand beyond storage-unit limits by integrating other storage-units or SAN islands. If this is subject to a limit then this must be specified.

1.29.3 [MR] Roadmap plans for future development of the tendered solution(s).

1.29.4 [MR] Future plans to support additional hardware and/or software platforms or to improve the support for current platforms.

1.29.5 [MR] Suppliers must specify upgrade paths for the proposed equipment as regards capacity, performance and connectivity. All components of the solution must be addressed.

Archival, Backup/Recovery and Hierarchical Storage Management

The University recognises that storage area networks introduce new possibilities for backup/restore with the possibility of introducing archival and HSM functions. Imaginative solutions are invited to the following functional requirements.

1.30 Storage Network Backup and Recovery – Functional Requirements

System Support
Suppliers must provide a full description, including a block diagram of their proposed Backup and Recovery solution.
1.30.1 [MR] The solution proposed must protect data from the areas of the Storage Network used for file serving. Details on policies, schedules and recovery levels and techniques must be provided. All connectivity details, components and software release levels must be provided.

1.30.2  [MR] Suppliers must provide information on the range of client systems (including detail on file systems/databases within operating system environments) that are supported by the proposed solution and the level of backup/recovery support provided in each case. Details on initial support and future support plans must be included. 

1.30.3  [MR] Suppliers must provide information on support for archiving/HSM within the proposed solution in addition to backup/recovery. They must indicate which environments support this facility. Suppliers must provide information on all backup/recovery applications that are part of their proposed solution.

1.30.4 [DR] The ability of individual users to recover their own data.

1.30.5  [MR] The backup/recovery solution must support multiple data streams and multiple client systems concurrently.

1.30.6  [HDR] The solution proposed should support backup without affecting normal system usage of “live” data.

1.30.7 [MR] Oracle backups on Solaris are currently done by splitting mirrors of cold databases. Suppliers must indicate whether this backup method or an alternative is supported .

1.30.8 [MR] If “cold backup” is not used Suppliers must indicate what “hot backup” solution or snap shot technologies are proposed. 

1.30.9 [MR] Suppliers must provide details of the options available to address Microsoft Exchange server backup/recovery including the reconstruction of individual user mailboxes. Suppliers must indicate any additional costs associated with these options.
1.31 Capacity and Performance

1.31.1 [MR] Any backup solution proposed must have an initial minimum native capacity of at least half  the initial amount of storage proposed.

1.31.2 [HDR] It is highly desirable that the backup system has a data capacity in excess of this.

1.31.3 [MR] Any hardware must be capable of expansion to scale with the further deployment of storage in the Storage Network environment. Details of how this will be accomplished must be provided.

1.31.4 [MR] Any Library hardware must be fully automated and should not require operator intervention for normal operations.

1.31.5 [MR] The minimum number of tape drives where proposed must be sufficient to provide performance and redundancy. 

1.31.6 [MR] Details must be provided on maximum drive configurations for any libraries proposed.

1.31.7 [MR] Suppliers must provide information on library and drive sharing capabilities within the hardware/software proposal that enhance performance and reliability.

1.31.8 [MR] Information must be supplied on the media mount capabilities and data transfer rates of the proposed library, both peak and sustainable rates. Suppliers must state the number of concurrent data streams and data rates for each stream and whether different client types can be supported simultaneously.

1.31.9 [MR] Suppliers must provide details on the type of media proposed, native and compressed capacity. Any features of the solution that maximize the efficient use of media must be highlighted.

1.31.10  [MR] Suppliers must indicate where online disk storage (other than primary backup data) forms part of the backup/recovery solution. Sizing and performance data must be supplied for any such subsystems. Suppliers must explain how this storage is used within the backup/recovery architecture. Size and cost requirements to hold indexes or catalogues for 1, 2 and 3 months must be provided.

1.31.11 [MR] Suppliers must provide details of all components (in addition to library/server) that are in the backup/recovery data path on the Storage Network. Details must include capacity, throughput and scalability.

1.31.12 [MR] Suppliers must provide details on performance issues and tuning in any backup/recovery software proposed. Levels of parallelism and scalability of software systems must be addressed.

1.31.13 [MR] Suppliers must provide estimates of backup and recovery performance on the data protection solution proposed. As an example, give estimates for backup and recovery of 500 GB of storage in our environment.

1.32 Operations Management

1.32.1 [MR] The proposed backup/recovery solution must be fully automated. Any required combination of activities (i.e. database handling) to achieve backup/recovery should be coordinated by the backup/recovery application.

1.32.2 [MR] The backup/recovery solution proposed must be capable of supporting offsite backup for disaster recovery purposes. It must be possible to enter and extract data cartridges in a timely manner during normal operations. Details of these facilities must be provided.

1.32.3 [MR] Suppliers must indicate how advanced automated disaster recovery scenarios would be implemented using the equipment supplied and any enhancements necessary to the initial configuration. Configuration and costing for any enhanced solution must be provided.

1.32.4 [MR] Suppliers must indicate the levels and type of backup, recovery and archive that the proposed solution will provide for the systems supported. Details of file, directory, file system, raw and database backup capabilities must be provided.

1.32.5  [HDR] It is highly desirable that it be possible that backups from one client system be able to be recovered to another system. 

1.32.6 [MR] Suppliers must indicate costs for cleaning media (for tape drives) and the cost of data media for libraries in the proposed solution.

1.32.7 [MR] Suppliers must provide details on reporting software available with the solution for use in capacity planning and client billing.

1.32.8 [MR] Suppliers must provide details on the capabilities of administrative software required to control all aspect of the solution.

1.32.9  [MR] Suppliers must provide details of availability and performance monitoring solutions for the proposed configuration.

Power and Environment

1.32.10 [MR] The environmental requirements of the total proposed solution must be given. They should include.

1. Size, weight, maximum floor point loading and dimensions of each item. Access requirements and service clearances.

2. Power: breaker/fuse sizes, phasing, earthing requirements, earth leakage, power consumption.

3. Air Conditioning requirements, heat loads (BTUs etc.).

Suppliers will be asked to make a site visit to confirm the environment is suitable for the installation of the proposed equipment.

1.32.11 [MR] Suppliers must confirm that all electrical equipment conforms to current IEE regulations and to whichever energy saving standards are currently in force.

1.32.12 [MR] Physical configuration of equipment should facilitate efficient use of space and remote management. The preferred method for achieving this is by using rack-mounted equipment (except for tape libraries), with KVM switches (possibly KVM over IP) including any keyboard, monitor and mouse. Suppliers must state how this will be achieved. 

1.32.13 [MR] Suppliers should detail any other features of the power supply system that are designed to improve availability.

Installation and Maintenance

1.32.14 [MR] Suppliers must provide information on the installation and support arrangements for all the hardware and software components of their proposed solution. Details must include answers to the following points:

4. Provider of support (Suppliers and/or all third parties).

5. Maintenance service conformance with BS5750 standard and registration number if appropriate.

6. Response time commitments to customer calls.

7. Location of support service (including nearest support engineer).

8. Fault reporting mechanism.

9. Escalation thresholds and procedures.

10. Remote diagnostic capabilities.

11. Location of spares.

12. Preventative maintenance requirements.

13. Facilities for error logging and automatic escalation.

14. Warranty period and support arrangements within this period.

1.32.15 It is expected that Suppliers will be responsible for all Storage Network equipment hardware and software maintenance and upgrades.

1.32.16  [MR] Suppliers must be able to offer a support service to maintain all components of the solution for a minimum of 5 years from the acceptance of equipment.

1.32.17 [MR] Suppliers must describe the range of maintenance options available, from return to factory with local spares holdings, up to a full managed service, stating which options will ensure the target availability. Detailed costings must be given in Section 6.

1.32.18 [MR] Suppliers must indicate whether they are prepared for Universities staff (with appropriate training) to undertake any hardware part exchanges in the event of failure.

1.32.19 [MR] Suppliers must indicate whether they are prepared for Universities staff (with appropriate training) to undertake any storage network equipment hardware and software maintenance and upgrades.

1.32.20 [MR] Suppliers must replace, at their expense, all systems found to be dead on arrival (D.O.A.). Inspection of equipment, and thus notification of D.O.A. equipment cannot be completed by the Customer in less than 10 working days, and may take up to 30 days. For the purposes of this tender, D.O.A. shall be interpreted as “failing to function within 28 working days of delivery”.

1.32.21 [MR] Suppliers must replace all components identified by the Customer as faulty within 5 working days at Suppliers expense.

1.32.22 [MR] Suppliers must provide information on the turnaround of warranty replacement parts, to which they are prepared to commit.

1.32.23 [MR] Suppliers must provide information on any third parties involved with the provision of service contracts during the warranty period.

1.32.24 [MR] In addition to the maintenance options specified above, Suppliers must indicate other maintenance options, which they are able to offer.

1.32.25 [MR] Suppliers must state the performance and resilience availability figures, which they are prepared to commit to for contractual purposes. It is expected that the measurement conditions will be a matter for negotiation. 

1.32.26 [HDR] Performance, resilience and availability figures for an installed customer system should be provided to substantiate the data above. Mean time between failures for components of the solution should be stated.

1.32.27 [MR] Suppliers must state what guarantee will be offered that the performance, resilience, and availability claimed for the tendered solution will be realised when it is put into full service. Suppliers should also state what financial compensation will be offered should this proposed service level not be realised.  Suppliers should state the conditions and constraints that will affect the guarantee.

1.32.28 [MR] Suppliers must state whether Novell will be asked to certify the solution. Suppliers should state the cost of this and whether it is included in the total tender price.

Training and Documentation

1.32.29 [MR] Suppliers must confirm that documentation on all aspects of the system will be clear and complete and supplied at the time of purchase.

1.32.30 [MR] Suppliers must confirm that at least one printed copy of all relevant documentation will be included at the time of purchase if available.

1.32.31 [MR] It is expected that the University’s staff will be intimately involved in the design, installation, and configuration of the Storage Network, and all other areas of the implementation. Training in the operation and management of the chosen solution will be required. Suppliers must clearly indicate how much training will be required for the University’s computing staff, and whether or not this could be provided onsite. However, if off-site training is felt necessary, this must be clearly identified in the tender along with details of where this would take place, for how long, and any costs this would involve. 

1.32.32  [MR] Suppliers must specify how much training is included in the total costs given in section 6 and specify the costs of all recommended training, which is not included.

 Costs

Suppliers are asked to submit proposals for either or both sets of requirements without any prejudice.

The initial sums available will be from a variety of sources such as SRIF funds, faculty and departmental contributions, and from general filestore consolidation projects it is therefore difficult to specify a definite sum available for this spend  However we are confident that sufficient funds will be available to provide the core of an Enterprise SAN and we hope to be in a position to reveal detailed budgets during negotiations.

In order to review comparative costs between different solutions, suppliers are asked to provide costs for the following fully functional solution:

1.33 SAN storage and fabric

Dual site 25 TB mirrored or replicated SAN including a suitable backup/recovery solution based upon the fabric design in section 4.1.5.

All costs should be in pounds Sterling exclusive of VAT and should be presented in a modular basis to reflect the key components offered i.e.

· Storage Arrays

· Disk Controllers

· Fabric director switches and accessories

· Fabric fibre channel switches and accessories

· Backup solution including media costs

· Software and software licenses for SAN infrastructure, SAN management and backup solution including client licenses.

· Maintenance 

· 4 -8 hours on site 

· Next day – replacement

· Software maintenance costs for all relevant SAN components

· Documentation and Training

· Delivery 

Suppliers are asked to provide the incremental costs for adding the following components:

· Additional disk storage e.g. individual disks or suitable units such as 2TB, 5TB etc or a complete storage array.

· Additional Director class fibre channel switches and associated line cards including gateway options where available.

· Additional fibre channel switches.

· Additional backup/recovery capacity.

· SAN extension options  

· NAS head functionality

· iSCSi gateway

· FCIP gateway

· Any other options

If the addition of any of the above components requires extra racking or other housings then costs must be provided for these items.

In addition to outright purchase costs, suppliers are encouraged to propose any other financial options they feel may be of benefit to the University.

1.34 HPC cluster

Suppliers are asked to provide a detailed description of their proposed cluster solution e.g. individual node specifications, base memory configuration and type, processor speed, FSB speed, node configuration – individual server or blade server.

Suppliers are asked to provide costs for a Beowulf type cluster with 64 or 128 processors with suitable cluster connectivity between nodes and to the SAN infrastructure.   Costs should be for a fully functional solution i.e.

· Networking between nodes

· Software licenses where appropriate

· Racking and power distribution

· Management software

· Host Bus Adaptors

Suppliers are asked to provide incremental costs for the following additional components:

· Additional memory per node – maximum memory per node should be stated.

· Additional nodes per cluster

� The term “supplier” is used throughout this document to indicate a vendor responding to this OR with a tender to supply equipment or services.


� http://www.gla.ac.uk/R-E/pub/strategy/strategy.pdf


� In total about 70 academic related, technical and administrative staff.





Confidential
Page 1
April 2004

PAGE  
Confidential
Page 2
26/04/2004

