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Overview 
 
Sun Microsystems Inc. (“Sun”), 
through the agency of Bell 
Industries, Inc., Technology 
Products Division, (Bell), is 
pleased to present Bowie State 
University (BSU) with a 
comprehensive solution that 
accommodates the objectives of 
the document entitled Bowie 
State University Goals and 
Objectives for Implementing a 
Storage Area Network, 
(Appendix A).  Secondarily, this 
solution seeks to align itself with 
the findings of the Business 
Impact Analysis (BIA) for a 
Business Continuity Plan report, 
conducted for BSU's Office of 
Information Technology (OIT), 
in August 2005.  Ultimately, the 
proposed solution is designed to 
help reduce costs, ease system 
administration and improve 
service levels.  This is 
accomplished by consolidating 
the management of data storage 
devices and segmenting the 
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distribution of storage resources – key attributes of an enterprise SAN and an essential requirement for the 
protection of your most valuable asset, your data and intellectual property.  Additionally, because of the BIA, the 
proposed solution is thus constructed for the advent of a Disaster Recovery site. 

 
Why consolidate 
 
The explosion in data-driven, data-fed, data-dependent network services not only increases the need for data 
storage and management, but also compute power and network resources to provide access to services. The 
result for many companies is server and storage sprawl, with proliferating devices, inaccessible islands of 
information, and incompatible data silos. Storage consolidation is the right starting point for alleviating a wide 
range of problems and streamlining data center operations. Storage consolidation can be an extremely effective 
way to regain control and improve the efficiency and utilization rates of your storage resources. You can: 

• Cut the total cost of ownership (TCO) and improve ROI through economies of scale--without cutting the 
quality of your mission-critical services. 

• Deliver the appropriate level of performance to each end-user group. 
• Build a data continuance environment (DCE) that delivers business continuity. 
• Maximize the productivity of your current IT staff with minimal additional training. 
• Centralize and simplify management tasks, reducing complexity and cost. 
• Use your data center floor space more efficiently and possibly eliminate the need to build or lease 

additional capacity elsewhere. 
 
The Solution 
 
As translated from the Goals and Objectives document (Appendix A), OIT's business needs equate to the ability 
to securely, cost-effectively, and intelligently create access, migrate, manipulate, protect, and preserve data.  
This becomes the primary drivers of most storage systems today.  More importantly, the need for these systems, 
driven by global conditions and numerous regulatory compliance requirements, has reshaped the concepts of 
data availability and storage management. 
 
Solutions that previously required costly integration of multiple disparate hardware and software components 
have now evolved into consolidated application or usage-specific storage systems. These systems now include a 
variety of storage classes (i.e., performance (Fibre Channel), capacity (SATA) and tape), flexible data services 
(i.e., snap, virtualization, replication, backup, etc.) and architecture and support services. These storage classes 
are tailored to an application and are simple to manage and deploy. By associating a specific use, data service, or 
utility to these systems, the products become more relative, compelling, and ultimately more consumable to our 
customers. Sun calls this the N1Grid Data Services platform. 
 
 
N1 Grid Data Services platform provides a highly efficient method to manage online (Fibre Channel), nearline 
(SATA), and offline (tape) storage technologies under a single management model. For system vendors like Sun, 
it is a way to address the budget-strapped IT organizations demanding alternatives, by offering more cost-
effective systems that address the management needs of multiple storage classes and data types. This new 
classification or segmentation of structured and unstructured data and applicable services is also changing the 
way organizations buy and deploy storage solutions. 
 
The Sun StorEdge 6920 system is the first Sun StorEdge system that responds to these industry trends 
and customer needs by combining the centralized management of an array-centric model with the optimal 
utilization, scaling, and price/performance of a traditional UNIX  host-centric model, and delivers one of 
the most efficient and flexible systems available.  Sun demonstrates a high level of commitment to BSU with 
this offer of an integrated solution into BSU's  infrastructure with access to key Sun intellectual property and 
expertise. After several interviews with BSU personnel and careful research of solution scenarios, we have 
selected what we feel is the optimum solution to meet BSU's data access requirements. Our major goals in 
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developing this solution were to provide BSU with scalable, flexible storage architecture to meet the University's 
immediate requirements as well as future growth in a Disaster Recovery paradigm 
 
The Bowie Solution consists of: 

• Sun StorEdge 6920, SAN Solution providing common storage, capacity, throughput and connectivity 
for 8TB raw at both the Primary and 6TB at the Secondary site 

• Sun StorEdge 3511 w/ 6TB raw  SATA disk drives for a total of 12TB across the two sites 
• Sun Fire V210 server for SAN Management* 
• Sun Fire V240 server for SAN  Management & media server** 
• Sun Fire X4100 & X2100 servers** 
• SunFire V440 backup server* 
• StorEdge L500 LTO2 FC Tape Library* 
• Switches with 16 ports (total two switches)* 
• Sun StorEdge 6920 - Data Snapshot Software right-to-use (RTU)* 
• Sun StorEdge 6920 - Data Mirror Software RTU 
• Sun StorEdge 6920 – Data Replication Software RTU* 
• Sun StorEdge 6920 – Storage Pool Manager Software RTU 
• Sun StorEdge Traffic Manager Software & Documentation, RTU 
• Enterprise Storage Manger base software & documentation 
• Veritas NetBackup Software 
• Sun StorEdge 6920 System Host Installation Software 
• SE6920 Enterprise Installation Service 
• SE6920 Enterprise Tray Installation Service 
• Sun StorEdge 3511 Enterprise Installation Service 
• Server Installation (4) 
• L500 Tape Library Installation and Implementation 
• Switch Installation 
• Sun Gold Support  
• Education 

 
*    Primary Site 
**  Secondary Site 
 
Advantages of this solution are its relative simplicity in terms of Hardware and Software. The time and expense 
to become proficient with and support this solution is minimal. This is a result of the maturity  and ease of use of 
the management interface.  This SAN Solution provides BSU with the most robust solution in terms of 
availability, scalability and flexibility. Sun believes this solution provides the level of functionality and data 
security for the  mission-critical nature of this business requirement. 
 
Solution Components 
The SAN solution is comprised of the infrastructure [Fabric - redundant switches], the storage subsystems, [6920 
Enterprise Storage Systems, and 3511 SATA tiers storage array], the management [SunFire V210 server housing 
the Enterprise Storage Manager base application and Traffic Manager residing on each server in Fabric ]. The 
attached quote also includes a Sun StorEdge L500 LTO 2 FC Tape Library, attached to a SunFire V440 backup 
server with Veritas NetBackup Software.  The solution also includes 2 SunFire X4100 and 3 SunFire X2110 
server to be used at a yet undetermined secondary site serving as a Disaster Recovery facility along with a 6 TB 
6920 storage systems and a C4 single tape subsystem. 
 
Infrastructure 
The Fabric consist of a pair of Brocade 16-port 4Gb FC Switches. The Brocade SilkWorm 4100 32-port, 1 
Gbit/sec, 2 Gbit/sec and 4 Gbit/sec auto-sensing enterprise fabric switch combines the best of Brocade 
entry-to-enterprise features and functions in modular 16, 24 & 32 port configurations that offer 
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enterprise scalability, manageability, and high availability. A modular switch solution, the SilkWorm 
4100 leverages the industry's only intelligent fabric operating environment to provide high levels of 
security, management, and performance in a flexible SAN infrastructure that evolves with changing 
requirements. Delivering up to 32 ports in a 1.5U form factor, the SilkWorm 4100 has Ports on 
Demand capabilities for scaling from 16 to 24 or 32 ports with a simple license activation.  
 
Storage Subsystem 
The 6920 storage system is a purpose-built platform for managing and scaling storage resources, it is ideal for 
mission critical environment. The Sun StorEdge 6920 system storage trays are designed with dual controllers 
and dual enclosures. Hotswap, redundant RAID controllers, disk drives, cache, interconnect cards, data paths, 
mid-planes, power supplies, and cooling fans work in tandem to provide high levels of stability and data 
protection. In addition, the storage tray's RAID controller is equipped with enough embedded battery power to 
completely de-stage cache to disk in case of power failure for maximum data integrity. The systems spec'ed out 
for Bowie will include approximately 6.4 TB of usable RAID 5 storage.  The Sun StorEdge 6920 system 
consists of five distinct components: 
1. Sun StorEdge 6920 system — an enterprise-class modular storage system.  The Sun StorEdge 6920 system is 
a modular storage system combining enterprise-class storage availability, application-oriented manageability, 
and storage domains with industry-leading modular scalability, enabling enterprises to manage more applications 
with fewer resources. 
2. Sun StorEdge Storage Pool Manager software — system and volume management software required with 
the Sun StorEdge 6920 system.  At the heart of this system lies the data services engine (Data Services Platform 
or DSP), which allows users to virtualize their storage (i.e., pool large amounts of storage). The data services 
engine also serves as the backbone for data management services, allowing users to parcel out storage in an 
efficient manner and to focus on data volumes, thus leaving the system to manage the complicated device 
configurations. 
3. Sun StorEdge Data Snapshot software — data copy services that reside on the Sun StorEdge 6920 system. 
Sun StorEdge Data Snapshot software enables customers to make space-efficient, point-in-time copies of logical 
volumes of storage. These snapshot copies can be read or write mounted by applications and then used for 
backup, application testing, data mining, etc., without taking the primary storage off-line. Sun StorEdge Data 
Snapshot software allows rapid, online recovery from software errors, viruses, or user errors. Through the use of  
copy-on-write (COW) technology, snapshot copies use less space than full split mirror point-in-time copies. 
Snapshot copies are dependent on the existence of the original volume, whereas a split mirror copy can exist 
independently of the original volume from which it is created. The StorEdge Data Snapshot also has the ability 
to expand the snapshot reserve space associated with a volume if the initial estimate of the required space was 
not accurate. This helps system administrators to avoid tricky problems that arise from inherently random data 
usage and growth. 
4. Sun StorEdge Data Mirror software — volume copy services that reside on the Sun StorEdge 6920 system. 
Sun StorEdge Data Mirror software provides users with independent copies of volumes for possible use with 
different applications as well as to increase overall data availability. Users can access the volume copies for 
operations such a backups, data recovery, application test, database extracts, data migration or data warehouse 
loads while the primary volume is working with the production application in parallel. Capabilities of this 
software complement existing database, replication and back-up technologies that are already in place. Users 
may create multiple mirrors to achieve several objects simultaneously. One common scenario is for users to 
build a 3-way mirror, where two of the mirrored components are used for data redundancy and the third 
component is used for an operation like backup. 
5. Sun StorEdge Data Replicator software — volume replication services that reside on the Sun StorEdge 
6920 system and allow for volume movement between systems.  The StorEdge Data Replicator software enables 
real-time data replication to either local or remote data centers to protect a company's mission critical 
information. The infrastructure utilized can be public or private telecommunications infrastructures with either 
TCP/IP or Fibre Channel and can be done with either Synchronous or Asynchronous communications. The result 
of this flexibility is that customers now have the ability to replicate between sites located anywhere in the world 
and the data can be transparently written to both primary and secondary sites simultaneously. To protect 
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customers from possible link failures, the StorEdge Data Replicator software includes a fast resynchronization 
feature that allows data to be resynchronized quickly and can also be used to resynchronize data at 
predetermined intervals.  
 
Sun StorEdge 3511 FC Array with SATA is a compact, affordable, expandable array that delivers superior value 
to Data Lifecycle Management (DLM) environments. Designed to support near-line (2nd tier) storage 
requirements, the ultra-condensed, rugged 2U array is NEBS Level 3 certified and MIL-STD-810F compliant, 
and features redundant RAID controllers and power/cooling units, assuring you of reliable performance in the 
most demanding environments.  
 
Management 
The Enterprise Storage Manager software application will be housed on a dual processor 1 RU Sun Fire V210 
server. This compact server boast of four built-in 10/100/1000Base-T Ethernet ports and remote management 
capability. Sun StorEdge Enterprise Storage Manager Base Applications 4.0 software provides a foundation for 
simplified storage management that helps you meet service level agreements (SLAs) and actively manage 
storage costs. It delivers all of the core management applications needed to perform general administration and 
configuration tasks for Sun's storage and information management portfolio through a simple and consistent, yet 
powerful user interface. Sun StorEdge Enterprise Storage Manager Base Applications 4.0 software is based on 
an open, Web services architecture optimized for scalability, extensibility, and performance. This open 
standards-based portal provides overall integration by tying the component applications together and delivering a 
configurable dashboard status of the storage environment, along with storage news and information from Sun 
and other sources.  
 
Sun StorEdge Traffic Manager software provides server-based dynamic path SAN-wide I/O failover, failback, 
and load balancing. The software, which can help improve the performance and availability of business and 
mission-critical SAN-enabled applications, supports multiple I/O paths concurrently to help eliminate single 
points of failure within the SAN, thereby maintaining continuous access to both data and Fibre Channel storage 
devices. Sun StorEdge Traffic Manager software helps ease administrative overhead, allowing bandwidth on 
demand and new LUN creation without rebooting to be easily managed across multiple disparate host servers. 
Sun StorEdge Traffic Manager software installs on Solaris, Windows NT, Windows 2000, Windows 2003, IBM 
AIX, or HP-UX host servers connected to Sun StorEdge Fibre Channel disk arrays, disk systems, and tape 
devices  
 
Tape Library 
The new Sun StorEdge L500 tape library offers the latest flexibility for midrange computing environments. 
Scaling from 30 to over 500 slots, the Sun StorEdge L500 can be rackmounted, features LTO Ultrium drive 
technology, and supports both LVD SCSI and native Fibre Channel technologies. The Sun StorEdge L500 tape 
library also features hot-swappable, fully redundant component options, including drives and power supplies, to 
keep your library system up and running. 
  
Veritas NetBackup Software 
VERITAS NetBackup Enterprise Server 6.0 provides complete data protection for the largest UNIX, Microsoft 
Windows, Linux, and NetWare environments in corporate data centers. Organizations can manage backup and 
recovery using intuitive graphical user interfaces, thus allowing consistent backup policies to be set across the 
enterprise. VERITAS NetBackup 6.0 provides optional database and application-aware backup and recovery 
solutions for Oracle, SAP R/3, Informix, Sybase, Microsoft SQL Server, Microsoft Exchange Server, Microsoft 
SharePoint Portal Server, DB2, and Lotus Notes/Domino.  VERITAS NetBackup 6.0 software's sophisticated 
media management provides organizations with the ability to perform all aspects of media management, 
including library sharing. In addition, VERITAS  NetBackup software's Java technology-based interface 
provides complete realtime and historical analysis backup and recovery operations. 
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Sun Installation and Implementation Services 
 

Sun StorEdge 6920 Implementation 

As hardware installation and setup is included in the base price of the 6920, Sun has allocated additional 
implementation assistance to provide for data resource management, data migration and usage.  As a 
result of challenges to obtaining needed information before hand, the specific task required to bring to 
about these services will be discussed with Bowie just prior to installation and implementation  Also 
included in this service will be the setup, configuration and integration of the L500 tape drive to be used 
with the Veritas Netbackup software and the 3511SATA disk array.  A separate service is also itemized 
on the SAN quote that will provide proper configuration and zoning of the SAN fabric in conjunction 
with the standard switch installation service. 

 
Sun StorEdge 3511 
 
Enterprise Installation Services Process: Phases/Deliverables  

Phase Activities & Deliverables 

Site Audit (On-site)  

- Review environment and installation needs prior to the 
install 
- Document environmental states including power and 
space requirements  

Installation Planning (On-site)  

- Plan and confirm schedule, resources and delivery dates 
- Discuss and document: 
  - Existing storage and server configurations 
  - Number and type(s) of hosts to be connected 
  - Allowable server 
  - Operating system 
  - Connectivity configurations 
- Discuss StorEdge Remote Response Requirements 
(SSRR) 
- Discuss related professional services offerings 
- Create installation related documentation  

System Installation Specification  

- Plan and confirm system setup requirements with 
customer, including patch requirements and private 
(management) LAN requirements. Confirm test plan. 
- Document permissible storage, switch and virtualization 
parameter changes  

Statement of Installation  - Verify completion of pre-installation tasks and confirm 
that configuration is supported 

Installation and Customization of Sun 
Hardware and Software  

- Review packing list and quote tracking form for complete 
shipment 
- Confirm site host OS, storage, LAN match install 
specifications 
- Install and verify functionality of hardware components, 
including rack, arrays, switches, virtualization engines 
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(6900 only), service processor, Ethernet hub and GBICs. 
- Connect SSRR modem to phone line 
- Perform fibre and Ethernet cabling according to wirelist 
- Service processor and SP LAN configuration 
  - Configure subsystem component IP addresses, SP and 
SP Ethernet LAN and SSRR (if applicable) 
- Configure storage array to pre-planned RAID and storage 
parameters 
- Configure syslog, switch fabric, zoning and port 
assignments as required 
- Virtualization engine configuration (for 6900 ONLY) 
  - Configure virtualization engine, including fabric, zoning 
and port assignments as well as LUN carvings and masking 
within supported parameters 
- Setup application host(s), including verifying Solaris 
patches, HBA and driver levels 
- Assist customer with non-Solaris patches, HBA, driver 
analysis and RAID/LUN configurations for non-Solaris 
hosts  

Installation Verification  

- Verify storage/switch/virtualization connectivity to 
application host 
- Run all required tests according to previously defined test 
plan 
- Verify SP configuration and SP LAN communication. 
Activate SSRR  

System Turnover  - Installation review and customer sign off 
- Provide system reference documentation  

 

 
 
SunFire V210 & V440 
 
 
Enterprise Installation Services Process: Phases/Deliverables  

Phase Activities & Deliverables 

Site Audit (via telephone)  
- Review environment and installation needs prior to the 
development of the System Installation Specification 
- Document environmental states  

Installation Planning (via telephone)  
- Plan and confirm schedule and resources with customer 
- Plan and confirm delivery and installation dates 
- Create installation related documentation  

System Installation Specification  

- Plan and confirm system setup requirements with 
customer 
- Confirm customer acceptance criteria (verification 
testing)  

Statement of Installation  - Verify completion of pre-installation tasks 
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- Verify supported configuration 

Installation and Customization of Sun 
Hardware and Software  

- Review packing list to ensure all components are present 
- Install all internal and external components (excluding 
storage arrays) 
- Set SCSI device addresses for all drives 
- Power-up and test all hardware components 
- Partition operating system disk(s) on defined defaults 
- Install and configure Solaris as an NFS file server 
- Install all applicable patches per EIS CD 
- Configure system hostname, IP address, 
NIS/NIS+domain, and netmask as applicable 
- Add heterogeneous file systems support for clients 
- Install and configure CDE or NFS mount (if remote) 
- Set up log host and system controller 
- Set up standard UNIX mail host and default routes 
- Configure as DNS client  

Installation Verification  - Perform level-0 backup of system disk(s) 
- Perform acceptance testing  

System Turnover  - Installation review and customer sign off  
 

 
 
Sun StorEdge L500 Tape Library 
 
Enterprise Installation Services Process: Phases/Deliverables  

Phase Activities & Deliverables 

Site Audit (via telephone) 
- Review environment and installation needs prior to 
development of system installation specification 
- Document environmental states  

Installation Planning (via telephone)  
- Plan and confirm schedule, resources, delivery and 
installation dates with customer 
- Create installation related documentation  

System Installation Specification  

- Plan and confirm hardware setup requirements with 
customer 
- Confirm customer acceptance criteria (verification 
testing)  

Statement of Installation  - Verify completion of pre-installation tasks 
- Verify supported configuration 

Installation and Customization of Sun 
Hardware  

- Review packing list to ensure that all conponents are 
present 
- Remove internal shipment supports from library 
- Run self tests to verify operation 
- Install SCSI or Fibre Channel HBAs into server (if 
required) 
- Recable the tape library (if required) due to addition of 
SCSI or Fibre Channel HBAs 
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- Connect tape library to server HBAs  

Installation Verification  - Load diagnostics on server and verify operation of server 
to tape library  

System Turnover  - Installation review and customer sign off 
 

 
 
Switch Installation 
 
Enterprise Installation Services Process: Phases/Deliverables  

Phase Activities & Deliverables 

Site Audit (via telephone)  - Review and document environment prior to developing 
System Installation Specification  

Installation Planning (via telephone)  
- Plan the installation schedule, resources, delivery date, 
installation date(s) 
- Create installation related documentation  

System Installation Specification  - Create specification based upon Site Audit and 
information set forth in Switch Planning Document  

Installation and Configuration of Sun 
Product  

- Unpack switch components and review the packing list 
- Install and configure switch, including: 
  - rackmounting (if appropriate);   - Connection of cabling 
to server(s)   - Connection of cabling to array system(s)   - 
installation of management software;   - IP address 
assignment;   - patch updates   - domain address 
assignment   - zoning and port assignment 
- Install driver software needed to communicate with 
switch as appropriate on Sun servers 
- Install Sun host bus adapters on Sun servers as 
appropriate 
- Install Solaris Operating Environment patches, if 
applicable, on Sun servers 
- Configure access on Sun servers to relevant targets 

Installation Verification  
- Verify OS can see target devices  
- Verify connectivity, LUN, and fail over testing (for pairs 
of switches only) 

System Turnover  - Installation review and customer sign off 
- Provide reference documentation detailing the installation  

 

 
 
 
Sun Spectrum Maintenance Service  
 
Through SunSpectrum Service Plans, Sun backs up its rock-solid systems with all-in-one, whole-system support. 
Whether you are purchasing a Sun server or Sun workstation, SunSpectrum has you covered with fully 
integrated, one-price services that cover both the hardware and the Solaris operating system. For Sun storage 
systems, SunSpectrum delivers specialized coverage that can include additional interoperability assistance as 
well as remote response.  With over 1 million systems supported, Sun has the passionate staff, global support 
infrastructure and award-winning online and connected services to help you succeed. The benefits are many. The 
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basic services provided by SunSpectrum Service Plans can help you boost system availability, create IT 
efficiencies, reduce budgetary risk, squeeze more value from your IT assets, and eliminate separate OS 
licensing/subscription costs. For the above stated solution, Sun recommends the Gold service.  See attached 
Datasheet. 
 
Sun Educational Services 
Sun Corporate Learning Pass Program 

Sun offers the ideal learning solutions to maximize your training dollars while you expand knowledge 
throughout your organization. The Sun Corporate Learning Pass Program provides five training options to meet 
the needs of multiple employees in your organization. This program allows employees to share pre-paid training 
benefits including a training needs analysis, Technical Learning Profiles, Classes, and Certification Exam 
Vouchers.  (See attached datasheets) 

 
 
Sun welcomes an opportunity to further discuss the specifics of our recommendation and ensure that BSU 
obtains the desired level of functionality in the most cost effective manner.  Sun is excited about partnering with 
Bowie State University  in delivering a successful project. We are confident that our  resources and skill sets 
provide the best possible choice to increase scalability, flexibility and manageability of the new storage 
infrastructure, as well as continued support for the PeopleSoft infrastructure. 
 
Data Sheets 
 
See the appendices for datasheets on the following products: 
1. Sun StorEdge 6920 
2. Sun StorEdge 3511 
3. Sun Fire V440 
4. Sun V210 
5. Sun V240 
6. Sun X4100 
7. Sun X2100 
8. Sun C4 
9. Sun L500 Tape Library 
10. Fibre-channel switch 
11. ESM software  
12. Veritas Netbackup software 
13. Sun Spectrum Gold 
14. Sun Educational Service 
 
 


