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New Julia language seeks to be the C for scientists

Developers seek to provide one dynamic language for high productivity,
performance

By Paul Krill

Editor at Large, InfoWorld

APR 18, 2012

Julia is a new programming language being developed for building technical

applications. In its early stages, Julia has been used in such applications as image

analysis and linear algebra research. The language is the brainchild of developer Stefan

Karpinski, along with Jeff Bezanson and Viral Shah. InfoWorld Editor at Large Paul Krill

recently got the lowdown on Julia during an interview with Karpinski.

InfoWorld: When did you develop Julia, and what was the main intention in developing

it?

Karpinski: We started talking in August 2009. Viral put Jeff and me in contact, and we

started talking about our frustrations with technical computing languages. Primarily, one

of them being that you just have to use so many different languages for different things

because they're all good at one thing but not good at everything. You end up having to

switch languages a lot.
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InfoWorld: When you say technical computing, to what type of applications are you

specifically referring?

Karpinski: It's a broad category, but it's pretty much anything that involves a lot of

number-crunching. In my own background, I've done a lot of linear algebra but a fair

amount of statistics as well. The tool of choice for linear algebra tends to be Matlab. The

tool of choice for statistics tends to be R, and I've used both of those a great deal. But

they're not really interchangeable. If you want to do statistics in Matlab, it's frustrating. If

you want to do linear algebra in R, it's frustrating.

InfoWorld: So you developed Julia with the intent to make it easier to build technical

applications?

[ Learn Java from beginning concepts to advanced design patterns in this comprehensive 12-

part course! ]

Karpinski: Yes. The idea is that it should be extremely high productivity. To that end, it's a

dynamic language, so it's relatively easy to program, and it's got a very simple

programming model. But it has extremely high performance, which cuts out [the need

for] a third language [C], which is often [used] to get performance in any of these other

languages. I should also mention NumPy, which is a contender for these areas. For

Matlab, R, and NumPy, for all of these options, you need to at some point drop down

into C to get performance. One of our goals explicitly is to have sufficiently good

performance in Julia that you'd never have to drop down into C.

InfoWorld: The Julia Web page says Julia is designed for cloud computing and

parallelism. What's the intent there?

Karpinski: The idea is that a lot of number-crunching these days ends up being done in

the cloud environment, where you can allocate resources on demand. Traditional

parallel computing for technical problems often use MPI [Message Passing Interface], a

very, very established and popular way of doing large-scale parallel applications. But it

doesn't have any facility for elasticity. If you want to add processors midcomputation,

that can't really be done.
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It also has limited functionality for recovery from faults, and that's a huge problem in

cloud computing because resources are not dedicated hardware, they're not big

supercomputing machines that have extremely high reliability. They're virtual machine

instances in a cloud somewhere, and it's not uncommon for a resource to just disappear.

InfoWorld: How does Julia overcome these issues with cloud computing?

Karpinski: Well, these aren't solved problems. These are things that we're still working

on, but we have a simpler model for building a large parallel applications via a global

distributed address space. This means that you can hold a reference to an object that

lives on another machine participating in a computation. You can manipulate references

easily and pass them around between machines, making it easy to keep track of what's

being computed where. Also, you can add machines in midcomputation. We haven't yet

built the facility for removing machines midcomputation because we thought this was

less of a pressing issue. But if you realize partway through a computation that you want

more machines because you want the computation to go faster, you can do that.

InfoWorld: Would you use Julia for big data applications, data analysis, that sort of

application?

Karpinski: It depends on what you mean by big data. "Big data" is a very overloaded term

at this point. But I think a lot of, for example, predictive analysis, modeling problems are

often linear algebra problems, and graph analysis problems are also something that Julia

would be good at tackling. Certain kinds of applications are probably better addressed

by a traditional technology like Hadoop. If you have a lot of things to count, Hadoop is

perfect. If you want to compute a large matrix factorization, Hadoop is absolutely

atrocious. That's the kind of place where Julia would be a stellar choice.

InfoWorld: You're not going to use Julia to develop, say, an accounting application or a

mobile application, would you?

Karpinski: We actually have plans to develop a compiler. And once you have a compiler,

you could write Julia code for embedded and mobile applications.

InfoWorld: When would that compiler be ready?
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YOU MIGHT LIKE

Karpinski: Probably sometime in the next year.

InfoWorld: The Web page says, "Julia's LLVM-based just-in-time compiler combined with

the language's design allow it to approach and often match the performance of C, C++."

What was your intent in approaching or matching the performance of C, C++?

Karpinski: C, C++, and I should also add Fortran, because it's another old compiled

language and is known for its performance. Those are the gold standard, that's how you

measure performance. If you can match or beat C++, you've made it.

InfoWorld: What's the exact status of Julia at this point?

Karpinski: It's a pre-1.0. We're shooting for 1.0 soon. [Version] 1.0 is a big commitment.

To me, at least, and to the other core developers, it means that we're committing to a

stable API.

InfoWorld: And this is available under an MIT license, correct?

Karpinski: Yes. The core is available under MIT, which is very permissive.

InfoWold: Why the name, Julia?

Karpinski: That's everybody's favorite question. There's no good reason, really. It just

seemed like a pretty name.

This article, "New Julia language seeks to be the C for scientists," was originally published

at InfoWorld.com. Follow the latest developments in business technology news and get a

digest of the key stories each day in the InfoWorld Daily newsletter. For the latest

developments in business technology news, follow InfoWorld.com on Twitter.
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Paul Krill is an editor at large at InfoWorld, whose coverage focuses on application development.

 Ads by Revcontent

 

http://www.infoworld.com/d/application-development/new-julia-language-seeks-be-the-c-scientists-190818?source=footer
http://www.infoworld.com/?source=footer
http://www.infoworld.com/news
http://www.infoworld.com/newsletters/subscribe?showlist=infoworld_daily&source=ifwelg_footer
http://twitter.com/infoworld
https://www.infoworld.com/author/Paul-Krill/
mailto:paul_krill@infoworld.com
https://twitter.com/pjkrill
https://plus.google.com/108289165450818957590
https://www.infoworld.com/author/Paul-Krill/index.rss
https://trends.revcontent.com/click.php?d=GwXuuSoQO%2BbjVfH48x9J2ucwMM6ivkEjtWsFaIdNkBKGuL4ZtF%2BwHOCirw46ej41Ff7t9mhaL8hthG483ipDrspo5WEUzTuhbG1VahtT90gjF6mZXUMX8Z56wgi0l%2BV9v51THKCDI4c5TveLuh3dg0s3KYmpThg2rEwp5QS2ABjPEXlkWPAE5hxm1WpXP3AWs42Vscokz9PuUfv2HU%2F3U6DsLNXh%2B15ZZElr4618TxBj1LKf8cafVpk8RzBC4iLZ3n96k7Aex973GmY0zURbdnk32DRNqixJKbP0gqH%2BKkn2jDim0SWU7Xht4Nt5zD3ifI4EBibSuKphOTc5DB%2FhXyq1spZzXRrZlktfpW5PmO176URRtS97cQ1K4xYVibdTI2MLme%2B6moxoncOnRYPqcHLLfOTKrziZ6ABcJnrh4d2p0l2e%2BAv6z%2BDNig%2Bu3RqcEvN2zxf%2BRcvRpkKTL4n30T15M1g46%2FYDJvpR3K1gST8FsWF9P0vnlxdbqATr7j1kWnzdFdM60sNRprr7Zd2LzBznjzSe8N%2FDv2Ryx4p9iFAuHoXzL6mopu50v%2FaHS2H3%2BDCH6vR332AhR4OcxavtVBgjn7HdI2u0qsd3dGOO1HC1xj5xppEpRKBlssVzbavQ
https://trends.revcontent.com/click.php?d=WjEOzcRP1qiPkE1TF%2Baau%2BQFEQqJDxtqYlsBSX9dKcTLAjov3GQZcPzM%2BhHN1GKtfc1aKQys%2Bb0raqB%2FdoJkZNn6LrfhltBJR9i5x7kzgwwCkkaIAMaZ0yvkGT6o%2BsVlkHvXazAB7fc8jtvFxuGFeOiJNbo4heQO0t6SnkBv4Ii0Pf4zURmGsuQKfRA5V9pa9q%2FDpdyDcxkbbgZ4bnOCmMYa%2BF0ZkDe3TdmP%2Fr3WNQymewyMl6qcXlTGj4d7aR0uVIFQr8eP7Ar61etECKJBnM1rRH0Cj2Uh9M98hd7%2Ft8zZPc0%2FLAOxnQOk2Grm96lVYSsdHcU8oFhORxT8nzubuBHrTBGKjLZVj3FDIQLYwm54lmabH%2FZglKl6h4vP3YmqQH5kjcFQ2B128Q%2Fw57pM%2FCkNMMq1txMqrZQluCqxuQDOJRDYxA8dWawjmd71YveAWIbk90StJm6nHgJjzP3hZ53F%2BrjubAQWbIXMoO0Nl%2B85GIU2nGBGkgKBBU6wqlnVlFWbXVl5o3JC3DjgrSVi2ZVL1jKuvr1HO6Upwdz7K2q8CdiB31Pk3eHK34xkMB%2FsHhYukWJqabpAixmR9tvSWw84oq9sZMKNtCrkYIcAeP77Dp22%2FXKyPnEg%2B0%2BcuZ0IGbcn0ibiWCO3R1u9sT3cEoVvUgCc%2FcBgtA15clyQ7k8bTvYwaLP3Lpbd7mbKEgUGT1nqPGcoi4jN5ZkkOURUorIvi1LVjfg%2BdfExmavIxR2kWogz1v%2BMnNveR3JF3gD%2BfPhAaW9goQHiEIa4eFk2kGmghHRT8EtotSvX7ug%2B7szOq2Ym3RSuYIFHpCNWjuUTIZsRilgOd2v9SYAbicvg5CbW2uQWVLhBMfSrAVMj9%2FYrrnjcm6wCd5Qp7i22Vx38fLLkcjZdeJzy%2FFbax5xrJyWdBGj5RRvHQleOHwxY%2BVWvyHmrRRUV3H%2B0qk6M1ZtLvt9uLyBLI3G4FJb24imkxAGht1UEC%2Bi0zqi9woxNNm8oeAhd82JGtP%2BLYvws7JQxy91yrLx9BvWz%2FowNUtYTagqkdpfeows9WocjwsR8cmMAvs4pBppYPTYmjHqrn8jvjD%2Fu7oRHKLZZUXggDlX1Zwqm5SLjf7qKHmfAM34vQRGcZHmG08aMAVYxDu%2FpQTJPpeSeIduMQn%2Fp8y66FkQXtPXEwn6a1keSVZcqpPVLpq0%3D
https://trends.revcontent.com/click.php?d=iD%2FBNvx7ad1Pjlf6709hI4fq5s2sKIVUdwi51OwTyFsKNFXNh0maVTNOexX2G7yRuWDXJeA34qKNMnys%2FfMlj%2F2gZKoC1NzOMsPulHLmcnM1XXNRu0ArZzQU5uAkVOcxzHbaWdGo0el32Q49F6FeQAVHQtigPmbBqgtq9tisStNgTbVgHKfzNchtFrcWMWppH4RyzE1B8y0Htk1O8usEF3hcGNy%2B45BHh%2BpMHIHbQqLW0Ie0aFHdCmi4eNPLtrFth055uXOQvmUKbJb2m1jbZB4yntQSldB090Emc74KVj4pJbkpTslqHXWKmKJ9R%2F7duuDyATDglThRJMLm%2Fla8CdoExHACVj5Yx8%2BDa4gbMljbwmNF0m9KfTjACcK5ZIi6hwVUFNeR%2FXF%2BVyyzWTz5CUiBnKxBCz932SqhL4TuLsXSiiX9I%2BKNY2XcfkNcnHLqbBkjz3487zErDt4UVPsozfp1JkfthMoodsGD2MUHW4MOLxH49dtxJTSNQcKaSk3dZJZD9m1xgt%2FQKcfoGmyxaRSUFTMBXs1Ull4q2nsCG6Vn0fMqs6gyu%2BHS%2BlKywXak5UvCFy8adaKP79IhCh0xGGGMVsFISbtQpv5aazVA8zQsAod2f13ZyO125JqktHrq4WeG68QOQSBPVlGvxPOH11W16%2Bve2ZkzZfiDg7bQH7dZand05g3wlzJ%2B%2FbZAWI8UMN%2BpsSESRLI%2BFBogXX%2BfTGQeJn4W58BXDjLqroABJ7k%3D
https://trends.revcontent.com/click.php?d=iNGliR3Zwrn%2BopdN%2BEcHmX4Ivq0hyY3mHffGmbq%2BN0tOYiMm8%2BvChyoD33MTCLxyTYoclfEwvhUJtK1qS3O9daDPHEFVa5Sq2OyWwk8%2F5caLGvvqoRPlRSPjmPUI3D45CLXTf0K11MAJa0YjFYLvxf2KJn5i14LpNK65%2B1MOfoz6lgvOcekrfYqtuUnW%2Fj5dIERwIr813oVzMzk7IOP2s63BOOFvJGe9i9Iys42b2dPLYXpJ90zOQGUypI8Kx1bWcWPPV5%2B1GLC2XNbOyK9M9X%2FgGjP5X2ZuO21KKzRl%2BRTzEjGWf9L7Ysl4ZGbCnT9TxAMv5hRXCEbNgzcna8s2lSmmT93sbtnswHlra35d2UV2TczpevCDySLZ%2BQX5Y49rBXFd%2BJ21lG6g%2F%2FKqnuAPya77rfXsLjpHX515cGHMzZIVEpbC3Vgj65Or%2BHQDmPSaUWZuHkXqgOh9nuNWumFRGYA6onbsdTN0b7kCGtfnShduWhYWxxz9NNCwqfoz32HAgeFD91DzciAjzxHdwfGc%2B5ZTLtAEHpI2fWIZY9QP406bVKSZs17MyD188DYoqC93n4qNg1eWL0xV0ebNRYNsRyIK8yIYyXCS2UL1yevcT1XKZhZmZmO0FlbZM0s%2BXTc6bUgf0V%2FtYJVv1yugVwn3%2BpJvwFqjWQ0TASEFyl3Ys6sWzM9WbQjHdtyK3swnT4xIkaf1fC5QZG28aFZssc9iV22lUotSY%2BEB5QUT74pET9Q%3D
https://trends.revcontent.com/click.php?d=czp14W4kx4E%2BaKWbkqveoJtWLvQCEsRK5s8sphKFPzfENcPdgkSvX3bTLriVdkUR7uruLimafbEUBsJbvjRUTZ%2FZzb1JYhVU61m7nkWFOPKeKYgbW3asoFzIyU4jGFf6mkifkJ%2F1I9tF153NiHVY24yycXXBMhis%2F%2BzkHHGrpS1AKzCfbzlxp9mNGLB4KWY7j3B2VRgddVCJNIIOzyRP0kI6LmEnpkY%2BZUur6iqjv2FMVIFkoKdE%2BbSZIWHkh6phQIewRoZQyk87ORvoq1hxzvORu%2F4qhIlUABWYzKcxAY5mx83QzCnPRkFlSwXfDTVFGPBOBtNSdwEtoV5oaNHvM%2FzXT8t14B6G2yUBrVmM08DMzPzZA%2Bx3kj1s%2FQJGN90VC6jv75fgnk9Hx7DEF5AqFgPgkqgeFoJBpTwhq4MssPWhrljjL9q1zUrOBybhMPxjvqvolxWvZVuTJ%2FbnJz1mmnkeT%2FH0QX12b2G4VuJebfQKoTXKxEUhVpaKDhJEvg0K36YWDrEQhbl6MpJahYTIOEHg8PHEVapoqIjMS8RjMIAumvbQoZV1vg5Qar4m27M1RWdgBY3lpuYck5b%2Bxt1Gm1DC69yv2TUkchzNv4llu1oSJVw5bBbwKHc4hlrYxkwExWfm449U0FMrV4BEhyqcJROjk142EjmKgMRgucosq8vcppLSF31jGsiNWtaXrPJM0ISRdQ9MTnLXBa46G9FXxA%3D%3D
https://www.infoworld.com/


Copyright © 2018 IDG Communications, Inc.

Restore Your
Gut Health
with One
Gundry MD

1 Mistake
Almost Every
Mac User
MacKeeper

Small Bitcoin
Investment
That's Making
LifeDaily

Bengaluru:
The Bitcoin
Casino That's
LifeDaily

New Site Finds
the Cheapest
Flights in
FlightFinder

These
Perfectly
Timed Photos
bradofo.com/blog/

He
Transformed
His Gut with
Gundry MD

The Bitcoin
Casino That's
Making
LifeDaily

If You Haven't
Invested at
Least $10 into
LifeDaily

Indians Are
Going Crazy
With This
LifeDaily

 

https://www.infoworld.com/about/copyright.html
https://trends.revcontent.com/click.php?d=GwXuuSoQO%2BbjVfH48x9J2ucwMM6ivkEjtWsFaIdNkBKGuL4ZtF%2BwHOCirw46ej41Ff7t9mhaL8hthG483ipDrspo5WEUzTuhbG1VahtT90gjF6mZXUMX8Z56wgi0l%2BV9v51THKCDI4c5TveLuh3dg0s3KYmpThg2rEwp5QS2ABjPEXlkWPAE5hxm1WpXP3AWs42Vscokz9PuUfv2HU%2F3U6DsLNXh%2B15ZZElr4618TxBj1LKf8cafVpk8RzBC4iLZ3n96k7Aex973GmY0zURbdnk32DRNqixJKbP0gqH%2BKkn2jDim0SWU7Xht4Nt5zD3ifI4EBibSuKphOTc5DB%2FhXyq1spZzXRrZlktfpW5PmO176URRtS97cQ1K4xYVibdTI2MLme%2B6moxoncOnRYPqcHLLfOTKrziZ6ABcJnrh4d2p0l2e%2BAv6z%2BDNig%2Bu3RqcEvN2zxf%2BRcvRpkKTL4n30T15M1g46%2FYDJvpR3K1gST8FsWF9P0vnlxdbqATr7j1kWnzdFdM60sNRprr7Zd2LzBznjzSe8N%2FDv2Ryx4p9iFAuHoXzL6mopu50v%2FaHS2H3%2BDCH6vR332AhR4OcxavtVBgjn7HdI2u0qsd3dGOO1HC1xj5xppEpRKBlssVzbavQ
https://trends.revcontent.com/click.php?d=WjEOzcRP1qiPkE1TF%2Baau%2BQFEQqJDxtqYlsBSX9dKcTLAjov3GQZcPzM%2BhHN1GKtfc1aKQys%2Bb0raqB%2FdoJkZNn6LrfhltBJR9i5x7kzgwwCkkaIAMaZ0yvkGT6o%2BsVlkHvXazAB7fc8jtvFxuGFeOiJNbo4heQO0t6SnkBv4Ii0Pf4zURmGsuQKfRA5V9pa9q%2FDpdyDcxkbbgZ4bnOCmMYa%2BF0ZkDe3TdmP%2Fr3WNQymewyMl6qcXlTGj4d7aR0uVIFQr8eP7Ar61etECKJBnM1rRH0Cj2Uh9M98hd7%2Ft8zZPc0%2FLAOxnQOk2Grm96lVYSsdHcU8oFhORxT8nzubuBHrTBGKjLZVj3FDIQLYwm54lmabH%2FZglKl6h4vP3YmqQH5kjcFQ2B128Q%2Fw57pM%2FCkNMMq1txMqrZQluCqxuQDOJRDYxA8dWawjmd71YveAWIbk90StJm6nHgJjzP3hZ53F%2BrjubAQWbIXMoO0Nl%2B85GIU2nGBGkgKBBU6wqlnVlFWbXVl5o3JC3DjgrSVi2ZVL1jKuvr1HO6Upwdz7K2q8CdiB31Pk3eHK34xkMB%2FsHhYukWJqabpAixmR9tvSWw84oq9sZMKNtCrkYIcAeP77Dp22%2FXKyPnEg%2B0%2BcuZ0IGbcn0ibiWCO3R1u9sT3cEoVvUgCc%2FcBgtA15clyQ7k8bTvYwaLP3Lpbd7mbKEgUGT1nqPGcoi4jN5ZkkOURUorIvi1LVjfg%2BdfExmavIxR2kWogz1v%2BMnNveR3JF3gD%2BfPhAaW9goQHiEIa4eFk2kGmghHRT8EtotSvX7ug%2B7szOq2Ym3RSuYIFHpCNWjuUTIZsRilgOd2v9SYAbicvg5CbW2uQWVLhBMfSrAVMj9%2FYrrnjcm6wCd5Qp7i22Vx38fLLkcjZdeJzy%2FFbax5xrJyWdBGj5RRvHQleOHwxY%2BVWvyHmrRRUV3H%2B0qk6M1ZtLvt9uLyBLI3G4FJb24imkxAGht1UEC%2Bi0zqi9woxNNm8oeAhd82JGtP%2BLYvws7JQxy91yrLx9BvWz%2FowNUtYTagqkdpfeows9WocjwsR8cmMAvs4pBppYPTYmjHqrn8jvjD%2Fu7oRHKLZZUXggDlX1Zwqm5SLjf7qKHmfAM34vQRGcZHmG08aMAVYxDu%2FpQTJPpeSeIduMQn%2Fp8y66FkQXtPXEwn6a1keSVZcqpPVLpq0%3D
https://trends.revcontent.com/click.php?d=iD%2FBNvx7ad1Pjlf6709hI4fq5s2sKIVUdwi51OwTyFsKNFXNh0maVTNOexX2G7yRuWDXJeA34qKNMnys%2FfMlj%2F2gZKoC1NzOMsPulHLmcnM1XXNRu0ArZzQU5uAkVOcxzHbaWdGo0el32Q49F6FeQAVHQtigPmbBqgtq9tisStNgTbVgHKfzNchtFrcWMWppH4RyzE1B8y0Htk1O8usEF3hcGNy%2B45BHh%2BpMHIHbQqLW0Ie0aFHdCmi4eNPLtrFth055uXOQvmUKbJb2m1jbZB4yntQSldB090Emc74KVj4pJbkpTslqHXWKmKJ9R%2F7duuDyATDglThRJMLm%2Fla8CdoExHACVj5Yx8%2BDa4gbMljbwmNF0m9KfTjACcK5ZIi6hwVUFNeR%2FXF%2BVyyzWTz5CUiBnKxBCz932SqhL4TuLsXSiiX9I%2BKNY2XcfkNcnHLqbBkjz3487zErDt4UVPsozfp1JkfthMoodsGD2MUHW4MOLxH49dtxJTSNQcKaSk3dZJZD9m1xgt%2FQKcfoGmyxaRSUFTMBXs1Ull4q2nsCG6Vn0fMqs6gyu%2BHS%2BlKywXak5UvCFy8adaKP79IhCh0xGGGMVsFISbtQpv5aazVA8zQsAod2f13ZyO125JqktHrq4WeG68QOQSBPVlGvxPOH11W16%2Bve2ZkzZfiDg7bQH7dZand05g3wlzJ%2B%2FbZAWI8UMN%2BpsSESRLI%2BFBogXX%2BfTGQeJn4W58BXDjLqroABJ7k%3D
https://trends.revcontent.com/click.php?d=iNGliR3Zwrn%2BopdN%2BEcHmX4Ivq0hyY3mHffGmbq%2BN0tOYiMm8%2BvChyoD33MTCLxyTYoclfEwvhUJtK1qS3O9daDPHEFVa5Sq2OyWwk8%2F5caLGvvqoRPlRSPjmPUI3D45CLXTf0K11MAJa0YjFYLvxf2KJn5i14LpNK65%2B1MOfoz6lgvOcekrfYqtuUnW%2Fj5dIERwIr813oVzMzk7IOP2s63BOOFvJGe9i9Iys42b2dPLYXpJ90zOQGUypI8Kx1bWcWPPV5%2B1GLC2XNbOyK9M9X%2FgGjP5X2ZuO21KKzRl%2BRTzEjGWf9L7Ysl4ZGbCnT9TxAMv5hRXCEbNgzcna8s2lSmmT93sbtnswHlra35d2UV2TczpevCDySLZ%2BQX5Y49rBXFd%2BJ21lG6g%2F%2FKqnuAPya77rfXsLjpHX515cGHMzZIVEpbC3Vgj65Or%2BHQDmPSaUWZuHkXqgOh9nuNWumFRGYA6onbsdTN0b7kCGtfnShduWhYWxxz9NNCwqfoz32HAgeFD91DzciAjzxHdwfGc%2B5ZTLtAEHpI2fWIZY9QP406bVKSZs17MyD188DYoqC93n4qNg1eWL0xV0ebNRYNsRyIK8yIYyXCS2UL1yevcT1XKZhZmZmO0FlbZM0s%2BXTc6bUgf0V%2FtYJVv1yugVwn3%2BpJvwFqjWQ0TASEFyl3Ys6sWzM9WbQjHdtyK3swnT4xIkaf1fC5QZG28aFZssc9iV22lUotSY%2BEB5QUT74pET9Q%3D
https://trends.revcontent.com/click.php?d=czp14W4kx4E%2BaKWbkqveoJtWLvQCEsRK5s8sphKFPzfENcPdgkSvX3bTLriVdkUR7uruLimafbEUBsJbvjRUTZ%2FZzb1JYhVU61m7nkWFOPKeKYgbW3asoFzIyU4jGFf6mkifkJ%2F1I9tF153NiHVY24yycXXBMhis%2F%2BzkHHGrpS1AKzCfbzlxp9mNGLB4KWY7j3B2VRgddVCJNIIOzyRP0kI6LmEnpkY%2BZUur6iqjv2FMVIFkoKdE%2BbSZIWHkh6phQIewRoZQyk87ORvoq1hxzvORu%2F4qhIlUABWYzKcxAY5mx83QzCnPRkFlSwXfDTVFGPBOBtNSdwEtoV5oaNHvM%2FzXT8t14B6G2yUBrVmM08DMzPzZA%2Bx3kj1s%2FQJGN90VC6jv75fgnk9Hx7DEF5AqFgPgkqgeFoJBpTwhq4MssPWhrljjL9q1zUrOBybhMPxjvqvolxWvZVuTJ%2FbnJz1mmnkeT%2FH0QX12b2G4VuJebfQKoTXKxEUhVpaKDhJEvg0K36YWDrEQhbl6MpJahYTIOEHg8PHEVapoqIjMS8RjMIAumvbQoZV1vg5Qar4m27M1RWdgBY3lpuYck5b%2Bxt1Gm1DC69yv2TUkchzNv4llu1oSJVw5bBbwKHc4hlrYxkwExWfm449U0FMrV4BEhyqcJROjk142EjmKgMRgucosq8vcppLSF31jGsiNWtaXrPJM0ISRdQ9MTnLXBa46G9FXxA%3D%3D
https://trends.revcontent.com/click.php?d=hIAYUBvc9Ybo%2F%2FOlX5PKqoRO5zEbJR7ELD7FkhogJtLwzt0aQBbJQDw0YjzNTGmRbyn0M8Pv2dfDZKhMkSOrMRFCbDM3p914E7nvCrVaiMRKbV06w39EYYddaPeKpYASg%2FUDt4SfftcR21BAjMhyuZCp3Ekw2ptzcuZml5fPY4jCxpgSrPPGY2EErWcBEotsGmc4uLXXVAxfCjOum3e6o5p%2BCP7%2B8GBFTWieeczXM2MMFWb6WDtPSHe7Hb4iwMiZs%2B5jn0I1GzQ9FuCEBxp9SIvwpajK%2BLwq7Dqvk890%2Be3khSG2B5LMTpS4dgrtcDk1tg0oB8x5Ofq5T%2BQLCIHXW7EysAOpFTcR%2BTkdpbKGft9wmUQzJmN%2BPEPXVERP2hFZfmqWDGyoG2JrgPQk%2FFhTir%2FREKzn2qoEWz3OX3MEsNA95zjix0J9LElqCXnlCE50PMGcbPBHzE38pGnX2uk2d%2BVeHN7%2BulOHR2cAGbrB0vhco%2FcsCpccCmW1UvXrUhs8PSbYn7gn4tOWrSERSfG2%2BmBqI9Wi7zcr2lQPD4rv%2FZtpsF%2F7itGf23WX7Vf1EbCrDrWjD2m60Vxxfw1lSOu4fFeAX%2FvPxaVHCjd02o4v5ZKfiGXWtjRjerLanlMnSGW0%2FGWWkyY7RxURf2pX29WUuduyyBNp%2BSFm1XAeGNotDX4%3D
https://trends.revcontent.com/click.php?d=jamujdII1JcXZb%2FzjLFiEpjhFSH8aFQz%2BwwyddWnr3yeCYcRIJrr3D3pghENQ%2BghUecBgcXDM7SN4cFsmAr%2B%2FCeodhI%2BHk9jHTgz7B04T84QSRWH%2FqQE%2FBRrVLnfb35%2FBDnkwVfwX2QkKk6O8yWSQ1CKxKWdAymx3n8LzsN7Suts%2F63sLJZsNO170CsjW%2Fk7eEt3c6q7G%2BEichdjhYyewCnhSTs4DNtle%2BdI39M8ipPLYOznUusZfwCf9dLS%2BbG%2FGfi6D8yDLRSx5JgjBa0w%2Bkmy1eelXUQg9hnImiv2peuH8AJaZm%2BebLs2ineWgfKOJuMTGharJ3IG4RAIyy%2BdUz7sHB%2FE7Jwj8rLZgAtw79jvNyvD904cyCWoM%2FYolBaj0RQe%2B%2FRjJSwkdyiXeKzvgAvP4yI4LVUG1ZjVHVcrKTk5nIAl5ZNOLCBn7A1%2BcLiOtZfMGREfGICB%2Fn%2FdBxyCm5y3eDs0%2B97f1cBrcQHf8ptDo2WHc5sVPT%2BEAKJ%2ByDYtYGYJ7F7nSq2bjNI%2BqwkGPWWnynRUOw7LpqBsxcIDDr%2F4WBKIuvBGdNa0fs8biNoh8qb%2BmY6K2nfFHaY6o4ViAUI3fTlK3b0%2FkMCnpB%2BV7lM%3D
https://trends.revcontent.com/click.php?d=lOI4Tj0iDH8yqzZA2QPkv28kfhMKfgz5YntfAvx%2BH0KW9iBc9QmtYeqkqvbxUz1W6s7hxkbufEq2SpU0RHIkPAihg3PHsy%2Fhl0wylT7fz4ybOQ62hNso4QnhDwVzrFnRic6WJLIQKjo%2Btagkc5eHHCvfG4seX4AEjK2J%2BQerV%2FJEM2haCRRtrFc0e6Z5YtNbl641BHMXHwPdbW2P7e8RPK8WQmPYnk%2BTvUcIZzkDCI4tpOFWyR0AN8UJA%2BZRuZvlyxk0o4xLOsMRayw9I%2B4XN3%2FxiO5uZZkiIdN%2BXe4ImFTVZEhykzn7cHGGC2yAh2kGM%2FMFwCnUaEk1sILamzdrjkUjlnxHa%2FHx8Ygtx%2BW3H%2B2vQHsLNtBl4d0zUsvJYExM95ROL2PqjyK5XM7rj5M%2Fki%2FSCjyWTGRlStj1o%2FeIPXKyYji08eMJBDHVyo0lQVzW9VEfrASsVbA%2BEt3IS0NsTBul53RjwyfVcz16K3GLZ8HAgfQLch7SPwvE%2BLehBJQe2qzQJFKgiP3qVhaWDxwTeSr6YmBbTRYTWh%2F8Y%2B2wWN5LegXRak0RkulM4pGMAgkiBaYvcgjoyKpunUS1ikzK6pNsoLlg%2BBbiiOgqI7P%2BaAN1q42U5iE4kmJbG4ZQFai8Vfcw8T%2BkP4%2FF3goGTg9UEAzm1wRZg%2BzrrPYray2RUWKURkAb1%2FK6oe43q8uHwrutXx2tlnofqozk1dOIxHATogt%2BQW2XVh2SDR6vv2XsENs%3D
https://trends.revcontent.com/click.php?d=4ahRSIAqa2hhutHthg1Vl41xGqd%2Bxwt6%2Fz5uNoLR8Z%2FnMEmbIB0cgbPWkGCAkfNSELyNQl84yI6MCPC7z4QfaYQIMZURVZbotcVmY8Z1l4W7H%2Fyg6yRfa7R8EJ77QOKwlZ51tSeskyH%2FkjXhcSKw0kRpHNVQ1nIkKjfw60GTvZvL1UyGZc%2FRBgSK3bR04%2FhDhBWvW%2BRA3Hr0WwrMMHKrAc0GsTk0LrekICdUDYQ2RVYsM8Ud6OeDW%2FwyAJVcA07bnf1hN1Oyft2zHzHLE7T1omSTbmBsy067uKsPdNRsPTEDdX8znNjRMY8817%2BNSqUeKZi%2F4MjUPTQGYmVf%2BZwkou1OJhHXYlFNJjYRX%2BzQTmYKvzMSpMGO2MuomZd15ZD5Rtz87qtCC%2FoyhyFyPAj2ptn7sxeabmKJ9LQRSk7M1n4IhJIbjndwAcwXia6HODoyExi4rVTjAWC5LPfxiIIdr2dM0U1jjqRzQoniv5uShYsKrCZXyKzuUwwy80xab5ERJMIYCgFuC1X9nPbhMRnCRe3rHRhiqx9URnHdZ0ceHOImx9ZlbDd13hApTpBtiaV6ujcc9Eu4E0imdHJDD9tCKd9qfuOPoZYzV5AHhPPq%2Fw5OXvuTsb7xbevRWg%2FguHnlcF%2Bd6uowdCoxSPchSzjz4Q5SjXIIkjrvByOoQgrNQ2TZUY0zaBfgyjcShVtbO%2FhR%2FAEV%2BXWvblcBlqkjIxSh1%2Bk2LapLuYPvY1T0XX%2FWm8B5GeJoMTw42BfhjOfo3U1h
https://trends.revcontent.com/click.php?d=b8Dr7OnXv1QZbeZadFVSyqP8xNpVgDPKjq4DjzilStQQS6Ni1mUQcM8%2BFyonI%2FMLexBLo9Iz9WOfLjh7Z1Po6tR0gboqbiwaSegylJLrXhTh%2FGsA3f3escV4An0JW41JOi1eJZkhYgnhS8K9n9Qi1KBmp%2F3dD%2BNH8j4BU35KTt7hAytzyaPPKg8VTSm%2FZE2%2Bd%2BmKsdfczp4aSkMSI041xAqiBqBd%2F73%2Fw8Yqzruv%2FCZxcDJgcXS6O%2FDcV6rtjTMsKU8uELWa79DJzdT12S8ZhfGdtGf%2BF4MFLo13n%2FYHAxjCjsid4Yy2vzGtAMgb6KAXBMm0s2MpH1nCeRoJNR0n2LEQoxQEG4Fzi8tAUpJsYy%2F2zRBfoXvMaXWpHfwniVGbzKHXyD%2BYz58%2FL4gV2utsaEigO4CevllhH0ImVkACTy%2Brh91zkt0TCQK48ObBMTmY8a0iBY83l3B7Jz8yjU8p0f8LXGea7ekz81WO69FOlZK8IDYQnXKw948xLpMr5AbaE%2Bsh0nvRXJ%2FYe1XJhjuYaIksObB8b6mUUET%2BozjLNA2HGXBMpptkrJlvd5G0BBkIxFb0dhXUYs%2BctXTIuoKQy5imHJ%2BbGj%2BOEmU43a2suiGGClVCV2TjKlg0RkTDt1sq4VJ4v7AQD%2BtaodSZcgHtlqgdjB%2BnWL6y%2FyaAqyPrcLgkdxhobDHc2rnECoy0S91E1N6PaDN2w3%2BJ7d7JhLPxaGu%2Bbx8bxRA%2BeWK6pNz%2BQ2I%3D
https://www.infoworld.com/

