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Update
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P1→ID:1-150

P2→ID:151-300

Get Id=200
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P1→ID:1-150

P2→ID:151-300

Get Id=10 
&& Id=200

Get Id=200
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P2→ID:151-300
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P3→ID:101-200

P1→ID:1-100

P2→ID:201-300
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CREATE TABLE WAREHOUSE (
w_id INT PRIMARY KEY,
w_name VARCHAR UNIQUE,
⋮

);

CREATE TABLE DISTRICT (
d_id INT,
d_w_id INT REFERENCES

↪ WAREHOUSE (w_id),  
⋮
PRIMARY KEY (d_w_id, d_id)

);
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Replicated

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


Replicated

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


Replicated

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


Replicated

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


Begin

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


Get W_ID=1
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Commit
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Lock Request
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Lock Request

P1

P2

P3

P4
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Lock Request

Acknowledgement

P1

P2

P3

P4
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Commit Request
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P3
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Commit Request

Safe to commit?

P1

P2

P3

P4
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Acknowledgement

Commit Request

Safe to commit?

P1

P2

P3

P4
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Query Requests

P1→ID:1-100

P2→ID:101-200

P3→ID:201-300

P4→ID:301-400
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Query Requests

P1→ID:1-100

P2→ID:101-200

P3→ID:201-300

P4→ID:301-400
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Safe to commit?

P1→ID:1-100

P2→ID:101-200

P3→ID:201-300

P4→ID:301-400

Commit Request
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Begin Request
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Safe to commit?

Commit Request
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Set A=2

A=1

Set B=7

B=8
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Set A=2

A=1A=2

Set B=7

B=8B=7
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Set A=2

A=1A=2

Set B=7

B=8B=7

Set B=9 Set A=0
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Set A=2

A=1A=2

Set B=7

B=8B=7

Set B=9 Set A=0
T1 T2
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Commit Request
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Commit Request

Phase1: Prepare
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Commit Request

OK

OK

Phase1: Prepare
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Commit Request

OK

OK

Phase1: Prepare

Phase2: Commit
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Commit Request

OK

OK

OK

Phase1: Prepare

Phase2: Commit

OK
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Success!
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Phase1: Prepare
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Commit Request

ABORT!

Phase1: Prepare
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ABORT!

Aborted
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ABORT!
Phase2: Abort

Aborted
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ABORT!

OK

Phase2: Abort

OK

Aborted
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OK

OK
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OK

OK

Success!

Phase1: Prepare
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OK

Success!

Phase1: Prepare

Phase2: Commit
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Success!
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Phase2: Commit
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Pick Two!
Sort of…
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Linearizability

All up nodes can 
satisfy all requests.

Still operate correctly 
despite message loss.

Impossible
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Set A=2

A=1

B=8

A=2 A=1

B=8
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Set A=2

A=1

B=8

A=2 A=1

B=8

A=2
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Set A=2

A=1

B=8

A=2 A=1

B=8

A=2

ACK
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Set A=2

A=1

B=8

A=2

Read A

A=1

B=8

A=2

ACK
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Set A=2

A=1

B=8

A=2

Read A

A=2

A=1

B=8

A=2

ACK
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Set A=2

A=1

B=8

A=2

Read A

A=2

A=1

B=8

A=2

If master says the txn
committed, then it 

should be immediately 
visible on replicas.

ACK
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A=1

B=8

A=1

B=8X

http://db.cs.cmu.edu/
http://15445.courses.cs.cmu.edu/


A=1

B=8

A=1

B=8X

Read B
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A=1

B=8

A=1

B=8X

Read B

B=8
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B=8
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B=8X

Read A
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Read A

A=1
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Set A=2

A=1

B=8

A=2

Set A=3

A=1

B=8

A=3

X
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Set A=2

A=1

B=8

A=2

Set A=3

ACK

A=1

B=8

A=3

ACK

X
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Set A=2

A=1

B=8

A=2

Set A=3

ACK

A=1
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A=3

ACK

X
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