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How can we reduce turnaround?

1. Increase the clock speed?
2. Increase work/clock cycle.





Hyper threading
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https://www.youtube.com/watch?v=wnS50lJicXc
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Hyper-threading



Multi-core
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https://www.youtube.com/watch?v=S3I5WNHbnJ0


More reading …

 12

1. https://www.howtogeek.com/194756/cpu-basics-
multiple-cpus-cores-and-hyper-threading-explained/ 

2. https://www.intel.com/content/www/us/en/
architecture-and-technology/hyper-threading/hyper-
threading-technology.html 

3. https://ark.intel.com/Search/FeatureFilter?
productType=processors 

4. http://www.gotw.ca/publications/concurrency-
ddj.htm 

5. https://smoothspan.com/2007/09/06/a-picture-of-
the-multicore-crisis/

https://www.howtogeek.com/194756/cpu-basics-multiple-cpus-cores-and-hyper-threading-explained/
https://www.howtogeek.com/194756/cpu-basics-multiple-cpus-cores-and-hyper-threading-explained/
https://www.intel.com/content/www/us/en/architecture-and-technology/hyper-threading/hyper-threading-technology.html
https://www.intel.com/content/www/us/en/architecture-and-technology/hyper-threading/hyper-threading-technology.html
https://www.intel.com/content/www/us/en/architecture-and-technology/hyper-threading/hyper-threading-technology.html
https://ark.intel.com/Search/FeatureFilter?productType=processors
https://ark.intel.com/Search/FeatureFilter?productType=processors
http://www.gotw.ca/publications/concurrency-ddj.htm
http://www.gotw.ca/publications/concurrency-ddj.htm
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How can we reduce turnaround?

1. Concurrent execution
1. Write applications that can fully utilize CPU(s)
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Strategy 1

1. Build applications from many communicating 
processes
1. Eg -  Google Chrome?!

2. Communicate using IPC:
1. files?!
2. Pipes
3. …

3. Multiple copies of address space!
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Sidenote - Google Chrome Process Models

1. Process per site instance:
1. Site - domain (google.com, mail.google.com, 

docs.google.com. all same site)
2. Process per site
3. Process per tab
4. Single process
5. More info here: https://www.chromium.org/

developers/design-documents/process-models
6. Will be part of upcoming homework to illustrate 

different process models of Chrome/Chromium

http://google.com
http://mail.google.com
http://docs.google.com
https://www.chromium.org/developers/design-documents/process-models
https://www.chromium.org/developers/design-documents/process-models


Strategy 2 

 16



Strategy 2 

 16

1. Use Threads : just like processes, but, share the 
address space (i.e. PT)



Strategy 2 

 16

1. Use Threads : just like processes, but, share the 
address space (i.e. PT)

2. Communicate using common shared data:



Strategy 2 

 16

1. Use Threads : just like processes, but, share the 
address space (i.e. PT)

2. Communicate using common shared data:
3. Single copy of address space!



Threading 
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Code Heap Stack 1 Stack 2VA space

IP SP IP SP

Thread T1 Thread T2
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1. hello_thread.c
2. sum_thread.c - Valgrind it

1. valgrind --tool=memcheck ./sum_thread
3. T1.c -  working version :)

1. Disassemble it!
2. objdump -d t1|grep counter
3. objdump -d t1|grep -C 3 counter|grep -C 3 add
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 cc7: mov    0x20135f,%eax  
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 cc7: mov    0x20135f,%eax  
 ccd: add    $0x1,%eax
 cd0: mov    %eax,0x20135f

State
0x20135f: 1 
%eax: 1 %eax: 1 
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 cc7: mov    0x20135f,%eax  
 ccd: add    $0x1,%eax
 cd0: mov    %eax,0x20135f

State
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%eax: 2 %eax: 1 
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 cc7: mov    0x20135f,%eax  
 ccd: add    $0x1,%eax
 cd0: mov    %eax,0x20135f

State
0x20135f: 2 
%eax: 2 %eax: 1 

IP: cd4
%eax: 2 
IP: cd4
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 cc7: mov    0x20135f,%eax  
 ccd: add    $0x1,%eax
 cd0: mov    %eax,0x20135f

State
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Debugging

1. Concurrency leads to non-determinism 
1. Race conditions

2. Whether bug manifests or not, depends on 
schedule

3. How to program : assume scheduler is malicious!  
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Atomicity
1. Want all or none of the following instructions to 

execute —> atomic instruction
2. Want mutual execution for critical section (if T1 

runs, T2 can not, and vice versa)

 cc7: mov    0x20135f,%eax  
 ccd: add    $0x1,%eax
 cd0: mov    %eax,0x20135f

Critical  
section





Read Chapter 27 (Thread API) before 
coming to lab
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Lab Tomorrow
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