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Behrooz Chitsaz, Director, IP Strategy, spoke on Microsoft’s research philosophies and politics, and the role Microsoft plays in academia.

Behrooz Chitsaz: Technology moving in tremendously rapid way. Computational power. Graphics, storage capabilities. Someday soon, 1TB of storage on a laptop. Recently came out with personal watch. Watch with IM and news. Surface computing. Smart display you can interact with. Ubiquitous connectivity. Connected all the time. It’s real now. Nano technology, smaller and smaller technology. Nano pattern disks. Density getting to point of super power magnetic limit. Limit where magnetic fields aren’t stable enough. Density coming to limit. Technology to take to next level is nano disks. Smaller device, greater storage. Ten to 15 years ago, had no idea how big Internet would get. Ultimate of human knowledge. All these different technologies changing rapidly.

Microsoft started investing in research very early in game. Over 800 people in Microsoft Research. Eight labs. Mission to extend state of the art, transferring learning rapidly to product groups. Security, vision, robotics, computational biology. Research in nearly every area of computing. 

Very flat organization. Budget comes from Corporate, therefore, not biased by product group able to most pay. Strong academia ties. Microsoft published more papers than any other organization. About 5 percent of our budget goes into academia. We fund many academia projects. Last summer we had about 120 PhD interns here. Just to understand magnitude of that number, in whole, there are about 1,500 computer science PhD graduates in U.S. About one-fifth work here at Microsoft Research.

Working collaboratively with academic community. In Italy, doing work on computational biology. Brown, tenth century computing. China, information retrieval. About a dozen schools are focused on a particular area of computing. We work closely with them.

Technology transfer to product groups is a major goal of ours. In future, a smart display you can interact with. Sharing information with gestures. Junk mail filter. New photo format, high density JPEG, came from Microsoft research. Lot of technology came from us. 

Technology themes. We have about 200 projects we work on across research. Bucket them into these major categories. 
· Human-Computer Interaction
· Information Analysis, Management, and Retrieval
· Collaboration
· Mobility
· Media and Entertainment
· Software Development
· Management and Security
· Hardware
· E-Science

High impact in all these areas. Social, economic.

Realtime Collaboration. Important in academic arena. Making it easier when globally disbursed. Technology got in the way in early 1980’s. About five years ago, began work on ConferenceXP. Realtime research collaboration, wireless classrooms, interactive distributed learning. 

PlayTogether, transmitting real world presence. See gestures of person on other side. Andy Wilson created this. 

Passion in making computers interactive. Mainstream, worldwide, even more than today. Natural language, interacting with each other. Working on for over a decade. Not a matter of understanding words, but the semantics and context. Directory type service, airline flights, natural language services on Internet. Take capability and create machine translation. We ship in over 100 languages. Need to translate everything including knowledge-based articles. Applying machine translation to space very important for Microsoft internally. Our translation engine is rule and statistical based. Feeds in previously translated document, learns from them, then uses to translate future documents. Learns within domain. User studies. Did the document help solve problems? About 85 percent we asked said machine translation helped them solve their problem. Not that much more of a percentage said physical translation helped. Areas can’t be used yet. Good enough in most domains.

Can’t do literal translation of words. Spanish to English doesn’t result in our English voice. For example, active la captura literally translates to activate the capture. In America’s voice, raise the trap. Software can’t yet translate this way.

Audio video. Retrieving of information critical. In Washington State courtrooms, everything captured on video. Working with State on their audio/video problems. Will integrate into SharePoint in future. Needs to learn new terms. Give vocabulary, it learns and gets better at indexing and retrieval. 

Trend in price of LCD and displays coming down. In future can paint wall with a display. On smaller scale, multiple displays. Three or four displays, Tablet interacting. Subject of research project we’re working on.

Drag and Pop. If current trends true, these displays will be cheaper than whiteboards. 

Management and security another big area. Analyzing data networks. Problem today is IT infrastructure complexity. Few tools available to find relationship and use to narrow problem. Working to solve relationships between all the systems, a network map. Correlation engine. Network map of relationship. 

Several years ago, began work on problems on client side. Many issues related to registry keys poorly configured. 200,000 registry keys. Going through to find out problem one was subject of this project. Solution inspired by Human Genome Project. Different in DNA of human and of mouse. Want to find clients similar and mine. Able to find registry keys that don’t matter and those common between clients, to narrow keys to subject of problem. We run this tool in support. 

We have published many papers on this. Applied to cyber security to deal with phishing, vulnerability web sites, etc. 

In the area of media and entertainment. Experiencing video in future. Gigapixel pictures. Seamless view as you move in or out. Can take one picture of a far off view of Mt. Rainier, Space Needle, and Seattle waterfront, and zoom in to see people standing on a ferry, and a plane flying in front of Mt. Rainier.

360 degree video that you can simply watch or you can pan around entire 360 view. Multiple cameras on helmets. Stitch together. Walk through interactively and look around. 

Project in Cambridge lab. SenseCam. Camera with sensors. Wide angle, microphone, GPS. Digital memory. Walk around environment. Because of sensors, can sense differences in motion, light, temperature, people in field of view. Use? Vacations, daily actions. People with Alzheimer’s. Aging population in situation of forgetting things. Able to apply to Alzheimer’s patients to help get some memory back. Doing case studies at hospitals in U.K. So far, good results. Going into pilot. Started off as a cool digital memory. Ending up quite useful.

Another area working on, object recognition. Place object in front of camera and get written identification of object or objects. Track roundabout up to ten objects. Capabilities in future, what to do with. 

Another important area moving forward, ability to write beta-driven applications easily segmented, run in distributive manner. Dryad. Run distributing computing for data-centric applications. SQL based. MapReduce is Google’s version of this. Dryad uses general Directed Acyclic Graph. More efficient than MapReduce. Job Manager is centralized process. Takes data, provides results to next stage. Reduces workflow. Applied to query histogram. 10TB. How many queries of certain type involved? Used Dryad to distribute across 1,800 machines. Results in 11 minutes. 450 buckets of queries. Result was how many queries had been performed. Strip out stuff in query logs that has nothing to do with query, making query relevant. Create hashes of buckets, distribute queries, put together to find out how many queries for each bucket.

E-Science, applying science and technology to biology. Collaborating with many universities. Funding vaccines for HIV, Malaria, Hepatitis C, etc. High performance computing critical, as well as Dryad. Take HIV. Major problem. 40 million people have. Virus mutates from one virus to next. Creating vaccine to solve HIV problem is major challenge. Need to take multiple vaccines and compress into single vaccine. Techniques that are vision or machine-learned techniques. In vision technology imaging, is being given an image and finding similar image. Same techniques as in finding HIV solution. Want to apply same technique to find pattern in viruses, compress to single vaccine. Publications related to our breakthroughs. 

Personalized medicine is interesting area for future. When we understand system biology and how things interact, can use computation to find differences to create personalized medicine. Potential to increase lifespan of humans about 30 years. Interesting future when linking technology to biology.

IT companies need to innovate at exponential rate or will become irrelevant. Microsoft has academia and government collaboration. Microsoft Research has significant impact on Microsoft products.

Thank you.

