BASIC TIMESTAMPING PROTOCOL  (avoids deadlock)
* Each transaction T is given timestamp, TS(T) of when it starts.

* Younger transactions have larger TS values.

* TS(T) does not change

* Each data item, p, is given two timestamps:


-  read stamp, RS(p) – the time stamp of the last T to read p


- write stamp, WS(p) – the time stamp of the last T to write p

* RS(p)  is updated with youngest value whenever p is read.

* WS(p) is updated whenever p is written.

* “Late Read” when T operation is read(p) and TS(T) < RS(p)
* “Late Write” when T operation is write(p) and  (TS(T) < RS(p)) ||  (TS(T) < WS(p))
PROTOCOL – guarantees serializable schedule

1. When T operation is read(p):


if WS(p) <= TS(T):



do the read(p);



RS(p) = RS(p) > TS(T) ? RS(p) : TS(T); 


else






//  “late read”: WS(p) > TS(T)



rollback T

2. When T operation is write(p):


if (WS(p) <= TS(T) || RS(p) <= TS(T)):



do the write(p);



WS(p) = TS(T);


else






// “late write”



rollback T

