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1.0 INTRODUCTION
There is a need at the National Aeronautic and Space Administration (NASA) Marshall Space Flight Center (MSFC) Facilities Engineering Department (FED) for a mobile device interface to interact with the existing Computerized Maintenance Management System (CMMS) which is based on the currently deployed MRO Software from MAXIMO (version 5.2).

The Unified NASA Information Technology Services (UNITeS) contract has been tasked to acquire a software application solution for handheld systems (i.e., Government Furnished Equipment [GFE]) to interface with the existing CMMS system and allow the deployment of a future Integrated Asset Management (IAM) system based on SAP/R3.

The goal of a mobile device interface solution is to provide information flow from handheld units to the present CMMS based on MAXIMO.  Within 2 months, this mobile information process has the potential to be integrated with NASA’s Integrated Asset Management system based on the Integrated Financial Management (IFM) Program’s SAP/R3 based system; therefore, the chosen solution must have proven capabilities to support both of these applications at the time of selection.
The functionality that must be part of the overall solution is as follows:

· Flexible solution to support the individual business processes

· Support for a variety of handheld devices and communication methods

· Work order, Preventive Maintenance, Inventory, and Equipment (asset) management capability

· Must provide support for Maximo 5.2 and above, Oracle 9i and above, and SAP/R3 and above

· Adapters

· CMMS application adapter

· SAP/R3 application adapter for current implementation – may run concurrent Maximo and SAP
· Customization tools as needed

· Security

· Reliable support and services

2.0 SCOPE
The major benefit for implementing a mobile CMMS solution at MSFC is to improve the employee productivity by reducing the travel time, paper work and provide immediate access to critical data at the work site. 

The MSFC long-term strategy is to have all asset management applications able to communicate to SAP/R3. In order to fulfill the requirement, the mobile CMMS solution needs to be able to communicate with the MAXIMO 5.2 application we have in place now. The solution also needs to be able to communicate to SAP/R3.

The mobile CMMS solution needs to cover every aspect/workflow of the Computerized Maintenance Management System.  It also needs to be configurable to MSFC business processes.
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The following sections state the current processes and proposed processes that the software shall cover:
S1. Maintenance Process - Improve Work Card processing
S1.1. Current Process:  
The maintenance work types include Trouble Calls, Preventative Maintenance (PM) and Predictive Testing and Inspection (PT&I.)  Basic work orders primarily have one step, while PM work orders generally have multi-step. After a Work Order is created/planned in MAXIMO, it is assigned a craft code. Some work orders are multi-craft, but there will always be a “lead” craft.  Time worked is normally recorded under this lead craft.  Once an assignment is made, and the time comes to actually complete the work, a foreman who is responsible for managing a particular craft will assign the job to a craftsman. 

Craftsmen will pickup the paper assignment and begin working on the tasks.  Once the craftsman completes the work order, the piece of paper is then placed in a bin to be manually recorded into the MAXIMO system, upon approval by designated personnel.
S1.2. Proposed Process:

After a work order is created / planned in MAXIMO, a craft code is assigned. Once this assignment is made, a foreman who is responsible for managing a particular craft will assign the job to a craftsman via a web application. The transaction will then be processed via a mobile server architecture that will download these work orders to the designated craftsmen hand-held devices. 

Next, a craftsman will get a handheld device and login.  This action will download all relevant application, assigned work orders and data for that particular user.  The craftsmen would then proceed to work on the assignments on his/her device and fill in the work related cells to capture the data.  

Once the craftsman finishes the tasks associated with the work order, he/she will “complete” the work order, which will save the information to the handheld device. The device must automatically search at all times for wireless connection when connection is available.  All changes to the work order must be distributed to the mobile server and uploaded to MAXIMO or backend system.  The system will display the completed work orders at the supervisor level who approves and thus passes the work order information to CMMS.
Craftsman finds a piece of equipment that is not tracked in the current system.  Craftsman fills out an electronic notification that includes equipment description and location number and submits it to the MAXIMO system.  The system prompts a responsible individual to investigate the piece of equipment, give it an equipment number, barcode the piece, arrange for it to be stored in the proper location and track it in the system.
S2. Sub Assembly Equipment Location verification
S2.1. Current Process:
None.

S2.2. Proposed Process:
When the technician begins maintenance or preventive maintenance at an equipment location, he will be prompted to scan the barcodes of all sub-assemblies associated with that equipment location.  This data will be compared with the data in Maximo to validate the Maximo data.
S3. Foreman Work Assignment - Improve work assignment process for Foreman
S3.1. Current Process:
Hard copies of the work orders are distributed to the craft foremen who then distribute the printed work orders to the craftsmen being assigned to perform the work.  (see Current Process in section 1.1.)
S3.2. Proposed Process:

Foreman will log into a web portal with single-sign on user credentials to access and view his/her detailed active work orders for the current day.  The portal will integrate to MAXIMO and SAP to access the assigned work orders.  The foreman will assign those work orders to craftsmen.  If a craftsman is absent, then the foreman will be able to reassign the work order to another craftsman or multiple craftsmen in a single step.  The foreman will be able to review the activity for the period of time that he/she requests.

S4. Supply Issues Process - Improve how supplies are issued, tracked and logged

S4.1. Current Process:

NASA contractor maintains a supply store where craftsmen procure supplies and parts stored in bins.  These supplies and parts are charged to the work orders they are associated with.  A supply room clerk manages the supply room and distributes the supplies to the workers on demand.  The clerk fills out a paper order form to record the transaction and then manually enters the data into a system of record.

S4.2. Proposed Process:

NASA contractor maintains a supply store where craftsmen procure supplies and parts that are charged to work orders.  Each bin will be marked with barcodes to represent the contents. The person managing the supply room will use a handheld device to issue supplies to the workers. The clerk will scan the worker’s badge, then scan the bin, enter the required quantity and specify the work order number, which is provided by the worker.  The transaction will be recorded to the device and wirelessly submitted to the mobile server architecture that will distribute it to the system of record to update supply.

S5. Tools Issue Process - Improve accountability of tools issuing process

S5.1. Current Process:

A worker manages a tool crib.  The worker uses a paper-based system to record and keep track of tools that are issued to craftsmen. Tools are different than supplies because they are issued to an employee rather than a job or work order.

S5.2. Proposed Process:

A worker manages a tool crib and keeps track of tools that are issued to craftsmen. Tools are different than supplies because they are issued to an employee rather than a job or work order. The handheld interface will keep track of when a tool was issued, to whom, and eventually when it was returned.

A Storeroom would be created in MAXIMO for the tool crib and a Storeroom for each authorized tool "borrower". When a worker is issued a tool, the handheld interface would collect the proper info and perform a Transfer in the backend from the tool crib storeroom to the worker's storeroom. Upon return, the transfer would occur in reverse.

3.0 PDA Software Requirements Specification

	Detailed Requirements
	Response

	3.1 Maintenance Process - Improve Work Card process`sing
	

	3.1.1 System shall facilitate craftsmen’s ability to accomplish the following types of work orders using handheld devices:
	

	3.1.1.1 Work Orders
	

	3.1.1.2 Preventative Maintenance
	

	3.1.1.3 Predictive Testing & Inspection
	

	3.1.2 Work Order functionality on a handheld device:
	

	3.1.2.1 System shall provide the ability to create work orders in the work management system at MSFC to be available on handheld devices
	

	3.1.2.2 System shall support an interface with the current (MAXIMO) and the future (SAP) work management base system in place at the Marshall Space Flight Center (MSFC)
	

	3.1.2.3 The handheld shall display all base work order information including work order number, type, status, priority, location,  description, craft code and assigned worker 
	

	3.1.2.4 The system shall provide the ability to have multi-step work orders and sub-tasks (job plans.)
	

	3.1.2.5 The system shall provide the ability to utilize a "lead" craft
	

	3.1.2.6 The system shall provide the ability to prioritize work based on a custom safety field, target completion date, and the actual priority field in MAXIMO
	

	3.1.2.7 Handheld device shall provide the ability to stop in the middle of a current work order, create a work request using the minimum data necessary, send the request to the appropriate approving person and return to the work order that was interrupted.
	

	3.1.2.8 The system shall provide the ability to track time worked to a lead craft
	

	3.1.2.9 The system shall provide the ability to have time reporting aggregated at the work order level
	

	3.1.2.10 The system shall provide the ability to capture start and stop times, failure codes, and user performing task
	

	3.1.2.11 The system shall provide the ability to download and display custom work order fields on handheld devices
	

	3.1.2.12 The system shall provide the ability to display and interact with information on equipment being maintained and sub-assemblies, including audit capability
	

	3.1.2.13 System shall allow users to complete work orders and  then automatically upload that information to the middleware through a supervisory approval
	

	3.1.3 Operational Requirements – Mobile device shall support ability to:
	

	3.1.3.1 Force user to logon to device
	

	3.1.3.2 Enable user to reinstall mobile software if necessary
	

	3.1.3.3 Store 2 or 3 days of work
	

	3.1.3.4 Allow user to easily navigate work orders and sub-assemblies
	

	3.2 Sub Assembly Equipment Location verification
	

	3.2.3 Equipment Data
	

	3.2.3.1 The system shall provide the ability to display various details about the equipment of a particular job that includes:
	

	3.2.3.1.1 Equipment attributes including asset identification, model, serial number and description 
	

	3.2.3.1.2 Equipment location (bldg #, room #, wing designation) 
	

	3.2.3.1.3 Work order history
	

	3.2.4 Sub-Assemblies 
	

	3.2.4.1 The system shall provide the ability to download sub-assemblies of  equipment (This will assist in providing audit capability)
	

	3.2.4.2 The system shall provide the ability in integration with work order functionality such that the worker shall have the ability to:
	

	3.2.4.2.1 Scan or otherwise identify the equipment and sub-assemblies
	

	3.2.4.2.2 Record location of equipment to verify or correct information in backend system 
	

	3.2.4.2.3 Verify sub-assemblies based on data scan by mobile device
	

	3.2.5 New Equipment Identification
	

	3.2.5.1 The system shall provide the ability to create new equipment notifications to identify equipment not previously managed within the system.  Record details such as:
	

	3.2.5.1.1 Equipment attributes  including asset identification, model, serial number and description
	

	3.2.5.1.2 Equipment location (bldg #, room#, wing designation)
	

	3.3 Foreman Work Assignment - Improve work assignment process for Foreman
	

	3.3.3 Foreman Web Portal
	

	3.3.3.1 System shall provide ability to assign work orders via a web based portal
	

	3.3.3.2 System shall provide the ability for the foreman to edit and delete an assigned craft to a work order
	

	3.3.3.3 The portal shall incorporate a login page that only allows access to employees with the proper credentials
	

	3.3.3.4 The portal shall provide the ability to only allow the user to have access to their specific data when logged in with their specific credentials
	

	3.3.3.5 The portal shall provide the foreman a mechanism to assign work orders to a particular worker and change previously assigned work orders
	

	3.3.3.6 System shall provide the ability for the foreman to reassign multiple work orders to workers in a single step 
	

	3.3.3.7 System shall provide the ability for the foreman to approve completed work orders
	

	3.4 Supply Issues Process - Improve how supplies are issued, tracked and logged
	

	3.4.3 Automated Supply System
	

	3.4.3.1 System shall support ability to scan the following:
	

	3.4.3.1.1 Workers badge
	

	3.4.3.1.2 Supply bin
	

	3.4.3.2 System shall provide ability to issue/return/transfer supplies to a worker
	

	3.4.3.3 System shall provide ability to track quantity, worker and work order information of supplies issued
	

	3.5 Tool Issues Process - Improve accountability of tools issuing process
	

	3.5.3 Automated Tool Issues 
	

	3.5.3.1 System will incorporate Inventory and Tool Control components with interoperability through MAXIMO CMMS.
	

	3.5.3.2 System will support ability to issue tools to a worker
	

	3.5.3.3 System will support ability to track which tools a worker was issued
	

	3.5.3.4 System will support ability to track when a worker returns a  tool
	

	3.6 General Requirements
	

	3.6.3 The mobile technology shall contain a business logic layer that abstracts the information in back-end systems and allows changes to back-end functionality (i.e. MAXIMO 5.2 and SAP) without significant re-work or new development to the mobile technology
	

	3.6.4 The mobile technology shall support the current MAXIMO 5.2 work management system which has been customized for MSFC and future SAP management system in place at the Marshall Space Flight Center (MSFC) without significant re-work or new development to the mobile technology
	

	3.6.5 The solution shall support workflow or functionality that does not exist in the backend system including: 
	

	3.6.5.1 Work Order Assignment (i.e. by craft in MAXIMO assigned to worker in field) 
	

	3.6.5.2 Integrated scanning of equipment sub-assemblies for location verification
	

	3.6.6 The mobile technology shall have features to support the management of unstructured content such as documentation and images.  Users must be able to access this unstructured content from within the application through context-sensitive links and navigation elements
	

	3.6.7 The mobile technology shall include application management features that support one or multiple users per device, as well as different versions of an application for different user groups
	

	3.6.8 The mobile technology shall support a flexible "single sign-on" security model in which users can authenticate with credentials from an existing system or directory.  The technology must also support authentication that is private and specific to the mobile system
	

	3.6.9 The mobile technology shall not be dependent on wireless connectivity for mobile applications to function.  Applications and data must be available locally on mobile devices to support functions in an offline mode
	

	3.6.10 The mobile technology shall support various communication protocols, including Wi-Fi (802.11g), WWAN (GSM/GPRS, etc.), and Ethernet (via cradle/sync).  Application users must have the ability to communicate via wireless or cradle and switch between them seamlessly
	

	3.6.11 The mobile technology shall include application management features  that:
	

	3.6.11.1 Install the mobile application to handheld device 
	

	3.6.11.2 Handle efficient deployment of updates
	

	3.6.11.3 Support one or multiple users per device
	

	3.6.11.4 Support different versions of an application for different user groups
	

	3.6.12 The mobile technology shall adapt to the wireless transmission and receiving system configuration currently employed at Marshall Space Flight Center (MSFC).  MSFC currently uses Cisco AIR01231G-A-K9 access points with LEAP security.  These access points are 802.11g compatible
	

	3.6.13 The mobile technology shall contain security features that encrypt data communications and protect information systems from unintended or malicious activities.
	

	3.6.14 The mobile technology shall contain an advanced communications system that includes support for automated error-recovery and checkpoint re-start features to ensure the integrity of all data transmissions, especially those over wireless networks
	

	3.6.15 The mobile technology shall have an option to store applications and data in non-volatile memory, to ensure that they are not removed from the mobile device if the battery loses power
	

	3.6.16 Handheld application shall support Microsoft Windows CE or .Net operating system
	

	3.6.17 The mobile technology shall support at least 200 workers using mobile devices
	

	3.6.18 System shall be capable of differentiating work requirements for approximately 25 distinct crafts
	

	3.6.19 System shall be compatible with Microsoft Windows Server 2000 operating system and .Net framework
	

	3.6.20 System shall be able to notify an administrator via email based on designated predefined events
	


4.0 SOFTWARE LICENSING
	Detailed Requirements
	Response

	4.0.1 Application software delivered will be “Commercial-off-the-shelf” (COTS) perpetual, non-restrictive, and transferable to NASA upon the completion of the Buyer’s current Prime Contract.  NASA shall be authorized to allow a subsequent Prime Contractor selected by NASA to “administer” management of the software licenses to include on-going software maintenance support.
	

	4.0.2 Client software delivered for the PDA’s shall be named user licenses (PDA specific) and not limited to physical user.  Client licenses shall be limited to the designated number of users (200).
	

	4.0.3 Host Administration software licenses shall be server based license(s); if applicable.  [Vendor to identify the quantity of Host licenses in their response and in Section B-3, Item 002]
	

	4.0.4 Administration and/or client software licenses delivered shall provide full production, development and test “rights of use”.
	

	4.0.5 Seller shall provide a COTS interface (adapter) with the base solution for the current installed MAXIMO v.5.2 level.
	

	4.0.6 Seller shall provide a COTS interface (adapter) as a separate offering for the projected implementation of SAP R/3.  This adapter shall be independent of the MAXIMO adapter such that the MAXIMO application is no longer required to interface between the handheld devices to SAP/R3.
	

	4.0.7 All software to be delivered by Seller shall be provided in accordance with NASA FAR Supplement 18-52.227-86, “Commercial Computer Software-Licensing” (12/87) 
	


5.0 SOFTWARE WARRANTY/MAINTENANCE SUPPORT REQUIREMENTS
	Detailed Requirements
	Response

	5.0.1 For a period of one (1) year after delivery (i.e., acceptance) of the production licenses (includes client/host administration production, development, and test), the vendor shall provide the following “warranty” support for all production application software (includes production, development, and test licenses).  At a minimum, the following level of production software warranty support shall be provided:

1-800 Telephone Technical Support

· 24 x 7 basis 

· Acknowledgement of production problem recites with 24 hours.

· Problem resolution or work around provided within 48 hours.  On-site availability of vendor’s consultant level personnel shall be required if deemed necessary by both parties to resolve critical production issues.


	

	5.0.2 Software Warranty Support services for the production application and tools licensed products shall at a minimum incorporate the following characteristics:

a. Perfective maintenance – performed to enhance performance, improve maintainability, or to improve efficiency.

b. Adaptive maintenance – performed to adapt to changes in requirements or processing environments. 

c. Corrective maintenance – performed to identify and correct software, performance, and implementation failures. Seller shall provide a written procedure to escalate problem resolution. 

d. Maintenance upgrades – denoted by a version change such as 1.01 to 1.02.

e. Feature upgrades – denoted by a version change such as 1.0 to 1.1.

f. New releases – denoted by a version change such as 1.0 to 2.0.


	

	5.0.3 At the expiration of the warranty period, the vendor shall provide for the continuation of annual production software “maintenance” support as an Optional Requirement (consistent with the requirements of paragraph’s 5.0.1 and 5.0.2), which will be exercised by the execution of a written subcontract modification and payment by Buyer of the required fees.
	


6.0 SERVICES
	Detailed Requirements
	Response

	6.0.1  The Seller shall identify the levels of labor discipline(s) and projected hours required to implement the Seller’s offered software solution (as compliant to Section 3 and it’s associated sub-parts) onto the proposed PDA’s while interfacing with the current MAXIMO CMMS solution (or later SAP R/W adapter).  The implementation effort shall mirror the stated intent of the mobile CMMS solution under Section 2.0 Scope and its associated sub-parts.  
	

	6.0.2 Deliver, install and configure the software to make it ready for implementation of Seller’s software product(s) (i.e., acceptance) on the administration platform.
	

	6.0.3  Implement S1
	

	6.0.4  Implement S2
	

	6.0.5  Implement S3
	

	6.0.6  Implement S4
	

	6.0.7  Implement S5
	

	6.0.8 Identify training offerings (either COTS or Custom) on-site at MSFC to train personnel who will provide administrative support of the software.
	

	6.0.9 Identify training offerings (either COTS or Custom) on-site at MSFC to train end users of the software on the handheld devices.
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