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Example: a Simple Bank

transfer(accountId from, accountld to, int amt);

sumAccounts();




A Naive Implementation

Shared: accounts[ID_MIN..ID_MAX]; // array of ints

transfer(accountId from, accountId to, int amt) {
accounts[from] -= amt;
accounts[to] += amt;

3

sumAccounts() {
sum = 0;

for (id = ID_MIN; id < ID_MAX; id++)

sum += accounts[id];

3

return sum;




Locks — One Possible Solution

transfer(accountId from, accountId to, int amt) {
LOCK(...);
accounts[from] -= amt;
accounts[to] += amt;
UNLOCK(...);
3
sumAccounts() {
LOCK(...);
sum = 0;
for (id = ID_MIN; id < ID_MAX; id++) {
sum += accounts[id];
3
UNLOCK(...);
return sum;




L ocks Have Problems

* Priority inversion: a lower-priority thread holding
a lock is pre-empted by a higher-priority thread
that needs the lock

* Convoying: a thread holding a lock is descheduled,
causing other threads that need the lock to queue

up.
* Deadlock: two or more threads try to acquire the
same locks in different orders



An ldeal Solution

transfer(accountId from, accountId to, int amt) {

accounts[from] -= amt;
accounts[to] += amt;

3

sumAccounts() {

sum = 0;
for (id = ID_MIN; id < ID_MAX; id++) {
sum += accounts[id];

3

return sum;




The Solution You Will Implement

transfer(accountId from, accountId to, int amt) {

fromAmt = (tx, accounts[from], ..);
(tx, fromAmt - amt, ..);
toAmt = (tx, accounts[to], ..);

(tx, toAmt + amt, ..);

}
sumAccounts() {
sum = 0;
for (id = ID_MIN; id < ID_MAX; id++) {
sum += (tx, accounts[id], ..);
}

return sum;
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