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The mission of the Instrument Development Laboratory (IDL) is to design, develop, and deploy advanced state-of-the-art instrument systems and custom application software in support of the on-going experimental research efforts within the William R. Wiley Environmental Molecular Sciences Laboratory (EMSL).  

The IDL works closely with EMSL staff and users to understand and provide technical support to overcome the unique challenges of performing cutting-edge research and development.  The group maintains a pool of laboratory test and measurement equipment, data acquisition cards, software development tools, workbench space, instrument fabrication tools, and facilities and makes these available for use by EMSL researchers.  

The IDL electronics staff has expertise in electronic circuit design and fabrication, analog, high-speed digital and radio frequency technologies. These staff members work with researchers to provide key components and circuits that are unique or not otherwise available. A growing fraction of this work involves helping users of the facility integrate experimental components they may bring with them into existing EMSL instrument systems. Circuit design and analysis activities make use of but are not limited to: MicroSim, PSpice A/D, Schematics, PC Boards, and PLSyn tools. Instruments are assembled and modified with hand tools and sheet metal working tools in the prototype machine shop. 

IDL support on a project includes all steps from initial design through fabrication, testing, and deployment.  The group also provides the following capabilities and services to the EMSL research staff and facility users:

1.) Electronics shop for EMSL, IDL room 1241. Workstations, tools and assistance.

2.) Parts and supplies, electronic components and small hardware.

3.) Test equipment checkout.

4.) Custom software design, development, and support

a. Data Acquisition, Instrument Control, Laboratory Automation, Systems Integration

b. Data Analysis and Visualization, Data Management and Archiving

c. Handheld and Embedded Systems.

5.) Technical support:

a. Software modifications and bug fixes

b. Fabrication and modification of research instrumentation

6.) Collaborative research:

a. Design of electronics hardware

b. Control and monitoring software development

c. Data management and automated data analysis

d. Systems engineering

e. Embedded control

Software development capabilities are a critical component of an instrument development capability. Many of the unique capabilities of today’s instrumentation are due to the novel control and analysis algorithms integrated in the software. 

The IDL software staff provides support in real-time data acquisition and instrument control, as well as data visualization and management.  Staff have experience in a variety of programming languages, including Visual Basic, Java, C, C++, Lab View, Assembly, Access, and SQL Server.  In addition, software staff are familiar with a number of instrument control strategies, including GPIB, Serial (RS-232), IR, TCP/IP, Analog and Digital I/O, and high-speed event counting and timing. This provides IDL the flexibility to select the optimal implementation to suit the application and customers needs.

In an effort to reduce the cost of software development and to reduce the development time IDL has adopted the following operational philosophies:

· Develop reusable, modular, object-oriented code

· Tailor to needs of EMSL scientific community

· Existing code modules (controls) in our arsenal, developed commercially and within the group

· Development of software specific to instrumentation, whether off-the-shelf or developed in house

IDL is not limited to working only within EMSL. This business plan applies to work done for other divisions within PNNL. Work done outside of EMSL must be fully funded by the customer’s work package numbers. This includes labor, parts, and the checkout of test equipment. The IDL operations budget is only to support the EMSL user community.

Interacting with IDL

There are several ways to initiate work with the IDL team. These mechanisms are designed to simplify the process and encourage your interaction. We are always interested in ways we can improve our interactions so please feel free to recommend changes that will improve our ability to support your research.

Walk in jobs:

If you have a small job please walk into the IDL Lab and ask any IDL member for help. Small jobs will be done with no charge. We will ask you a few questions to allow us to track where the support is going. These questions are not designed to discourage the interaction, only to allow us to track our efforts.

You are also welcome to walk in with larger jobs as well. We will work with you to start a project and define the charging. The philosophy used for charging is outlined later in this document. 

The IDL support queue:

IDL maintains a support queue. You can email IDL at idl-support@emsl.pnl.gov and request help of any kind. We monitor this support queue and it helps us track our efforts. You are free to request any kind of support using this queue, we will respond as soon as possible. Any job that is bigger than a “small” job will be entered into the queue unless the job requires a statement of work (SOW). If you would prefer to walk into IDL with your jobs and not fill out the queue, we will make the queue entry for you. We want to provide several options and reduce the barriers of work with IDL. Job and projects that are one week or less in level of effort are appropriate for the queue, jobs of longer duration should use the SOW approach to better manage the work.

Project Statement of Work:

Development projects benefit from a little up front planning. For the larger jobs we would like to write a short statement of work (SOW). A SOW form is attached to this document so you can see what is required. We will need to work with you in finalizing the SOW. This document provides the following vital information:

· Contact

· Project description

· Start date

· Completion date

· Costing information, IDL support level and why

This approach will allow IDL to track project costs and deliverables. SOW preparation is not an involved process; this can be done in less that an hour for most projects. The SOW approach should be used for projects that will require more that a week of effort.

Parts and Supplies:

The IDL makes parts available for your use. Many of these parts are low cost and are provided for free, some of the items we make available are expensive. We do not require you to sign parts out. We do ask you to use your judgment, if you are taking a large quantity of expensive parts please talk to someone in IDL. If its something you are going to use for a while and return, like connector adapters or an I/O card, you will not be asked to replace the parts. If its expensive OEM power supplies or I/O cards for a PC that will become a permanent part of your system, then we will ask you to replace the parts. We want to keep a stock of common parts to enable you to develop systems without having to wait for long lead items. The IDL service of parts and supplies are available for EMSL use only.

Test Equipment Checkout:

IDL provides EMSL users test equipment for checkout. This system allows you to take a piece of test equipment to your lab to enable your experiment. If you need any help checking out a piece of equipment please ask any IDL member and we will be glad to help you. Please remember the following guidelines when checking out equipment:

1.) Make sure and check it out, this way we can track and manage our equipment pool.

2.) Bring the equipment back and check it in when you are finished. This will allows others to take advantage of the equipment pool.

3.) If you are going to need the equipment permanently, please procure your own equipment. The IDL equipment is intended to fill a temporary need and help you rapidly development experiments. We do not intend to provide permanent equipment needs.

IDL charging model:

When you bring a request to IDL we will work with you to determine the costs and how much, if any IDL will cover with our operation budget. The guide lines and the general charging model is outlined below:

1.) “Small” walk in jobs will be done for free. “Small” jobs are things that we can generally finish in ½ an hour. The IDL member you are working with will let you know if the job will require a work package number.

2.) Walk in jobs requiring a work package number. Jobs that are fabrication and support based that will require a significant level of effort will require work package support from the customer. IDL will pay for its staff training and capability developed. Support work and fabrication work will not, generally, build capabilities thus we expect the customer to pay for this work. 

3.) Development projects will require a SOW to define the project and the charging guidelines. IDL’s budget will support the following types of activities:

a. IDL staff development and training

b. Development of reusable components, software and hardware modules that can be applied to problems in other directorates.

c. Capabilities development within IDL. Development of internal capabilities in new technology areas.

What can you expect from IDL:

1) IDL is responsible to deliver the developments agreed upon in our SOWs and promises made and documented using our job queue. If there is a reason we will not be able to meet the deadline, we will contact you before the deadline is reached.

2) IDL will support our developments; expect timely response to bug fixes and updates to the systems we develop.

3) IDL maintains the development tools and source code so you can be sure of continuity of support even as our staff evolves with time.

4) IDL will provide documentation of the systems we deliver. This will include the following information:

· Schematics and block diagrams of the hardware

· Narrative description of the hardware

· Description of the software

· Software flow diagrams where appropriate

· Clear definition of algorithms critical to your experiment

· System setup information

· System operating procedure

· Developer contact information

Conflict Resolution:

In the event of problems and conflicts please contact the IDL technical group leader (Gordon Anderson gordon@pnl.gov). If there is a problem that will require addition advice and input to resolve we will rely on the IDL advisory board for guidance.

IDL Advisory Board:

This group is composed of a representative from the IDL and one from each of the research directorates the IDL serves. The committee has been instrumental in forming the current IDL project-costing model and guiding the purchases of generic test and measurement equipment the IDL maintains. The committee meetings serve as a very useful forum for the exchange of ideas, provide a regular opportunity to voice questions or concerns and give the IDL valuable information about the strategic direction for the directorates as it pertains to their future development needs. 

· Gordon Anderson, IDL (Chair) 

· Mike Bowman, MS&D 

· Mark Engelhard, IC&E 

· Wayne Hess, CS&D 

· Nancy Foster-Mills, ED&S 

· Scott Studham, TM&S

