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Cloud Computing

Relationship between IoT, Big Data & Cloud Computing 
(Nick Mckanna) 

IoT: Internet of things

https://www.mckennaconsultants.com/relationship-between-iot-big-data-and-cloud-computing/


MapReduce

• Parallel programming model for data-intensive applications 
on large clusters

 > User just implements Map() and Reduce()
• Parallel computing framework
 > Libraries take care of everything else
  - Parallelization
  - Fault tolerance
  - Data distribution
  - Load balancing
• Developed at Google



Functional Abstraction
• Map and Reduce functions borrowed from functional 

programming languages
 (Common LISP example)
 > (mapcar ’1+ ’(1 2 3 4)) ⟹ (2 3 4 5)
 > (reduce ’+ ’(1 2 3 4)) ⟹ 10

• Map()
 > Process a key/value pair to generate intermediate 
  key/value pairs
• Reduce()
 > Merge all intermediate values associated with the same
  key

cf. MPI_Allreduce()

cf. Lambda function
Lisp: ((lambda (x y) (+ x y)) 1 2)

See https://racket-lang.org/

https://racket-lang.org/


Example: Counting Words

map(String key, String value): 
// key: document name 
// value: document contents 
for each word w in value: 
  EmitIntermediate(w, “1”);

reduce(String key, Iterator values): 
// key: a word 
// values: a list of counts 
int result = 0; 
for each v in values: 
  result += ParseInt(v);
Emit(AsString(result)); 

• Map()
 > Input <filename, file text>
 > Parses file and emits <word, count> pairs
  - e.g. <“hello”, 1>
• Reduce()
 > Sums values for the same key and emits <word, TotalCount>
  - e.g. <“hello”, (3 5 2 7)> ⟹ <“hello”, 17>



Parallel Execution

cf. OpenMP fork/join 
parallelism 

cf. minibatch in 
deep learning 



MapReduce Resources

• Hadoop implementation
 http://hadoop.apache.org

• MapReduce tutorial
 https://hadoop.apache.org/docs/current/hadoop-mapreduce-
client/hadoop-mapreduce-client-core/MapReduceTutorial.html

• Paper
 J. Dean and S. Ghemawat, MapReduce: simplified data processing on large 

clusters, Communications of the ACM 51(1), 107 (’08)

• Free account (Amazon Web Services) 
 http://aws.amazon.com/free

https://aiichironakano.github.io/cs596/Dean-MapReduce-CACM08.pdf
https://aiichironakano.github.io/cs596/Dean-MapReduce-CACM08.pdf


Cloud Supercomputing



Top 500 List (June, 2024)

https://www.top500.org/lists/top500/2024/06/



National Strategic Computing Initiative
• July 29, 2015: President Obama issued an executive order

• NSCI merges exaflop/s (1018 floating-point operations per second) high 
performance computing (HPC) & exabyte (1018 bytes) “big data” to advance 
the frontier of sciences, economic growth & national security

Big 
DataHPC

cf. Cloud-native supercomputing

https://www.nvidia.com/en-us/networking/products/cloud-native-supercomputing/

