Concurrency Control
Part 2

R&G - Chapter 17

The sequel was far bebter than
the original!

— Mobody

i Locking Granularity

+ Hard to decide what granularity to lock
(tuples vs. pages vs. tables).

» why?

Outline

» Last timea:
— Theory: conflict serializability, view seralizabiliby
— Two-pha== locking (2PL)
— Stnct 2PL
— Dealing with desdlocks (prevention, detection)

» Todzy: "advanced” locking issues....

— Lodking granularity
— Optimistic Concurrency Conbnol

Solution: New Lock Modes, Protocol

o Mllow ¥acts to ook st mach s, but with = soecial Z‘hl‘k"‘*
profoodl using new “inbention” lodks: Talles
v 5lill peed 5 and X locks, but befone lodking an item,
Hact musl Fires inf=nzion lock= on all it= Papas
ance=tors in the granulanty hierardy. Lr.(
Tuples
# IS - Intent to get 5 lock(c) at
o T - Intent bo st 3 Jockiz)
at finer ity.
% 5L mode: Like S & D{at
the same tme. Why us=ful?

i Multiple-Granularity Locks

s Shouldn't have to make same dedsion for all
transactions!
» Data “contziners” are nested:

Datalkacs

cardalrs T-l
Fagus
I

Tuplec

i Multiple Granularity Lock Protocol
Databace

Tahles
» Emch Mact starts from e root of the hisrarchy. hlgﬁ
* To gt 5 or IS lock on 2 node, mus=t hold IS or I¥ on I
parenil node. Tugples
= Whal if Xacl hoida S on parenIT 50X on pareelT
+ To gt X or I or 5SI¥ on 2 node, must hold I or SIX
on parent node.
* Must reles=e lodks in bottom-up onder.

Prodocol IS coazect In that 1 o equivalent o directly sciténg
locks at tha leaf kevels of the hlerardny.




Lock Compatibility Matrix
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the same Hme,

i Just So You're Aware: Indexes

+ 2PL on B+-tres pages i a rotten idea.
— Wiy?
+ Instead, do short locks (latches) ina dever
way
— Iden: Upper levels of G+-tree just need o diredt
trefMc comectly. DonT need to be ==nslizably
P!

— Diffen=nt tricks ko explolk this

+ Mote: this is pretty complicated!

Examples — 2 lavel hierarchy

T.'.'T'_-as
Tuples
* T1 scans B, and updates & few uples:

= T1 g=fz on 56K keck on B, hon g=t % ook on luple thiol arc
updarea

* T2 use= an index ko nead only part of R:
= T g=fz on % lock on 2, and cpoeicdly gl on S ok on

Lupl=a o 2.
# T3 readzall of B
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e leck —oalation Io docidc whch. -

= Lok omdolion dymamically ok for 2t R
mzamzr-greired logka o hen 1o many b
low e Ik soguird g | %]

Roadmap

+ Sofar
— Comectness oilenon: s=nalizblity
— Lodk-based CC ko mnfome senalizabiily
= Sricl ZFL
s Dondlodka
v HizrerzPizz] Leing

= Tr==< leiching
= Phaniomm

+ MNext:
— Altemative OC medhani=m: Optirstic

ﬁ Just So You're Aware: Phantoms

» Suppose you guery for sailors with rating
between 10 and 20, using a B+-tree

— Tugl=-imsl locks in Hhe Hezp Fils
» I insert a Sailor with rating 12
» You do your query again
- Yikas! & phantom?
— Problem: Serakzability assumed a static DE!
» What we want: lock the logical range 10-20
— Immgin= that lock tabie!
» What i= done: set locks in indexes deverky

Optimistic CC (Kung-Robinson)

Locking is a conservative approach in
which conflicks are prevented.

+ Disadvantages:
— Lock management orverfesd.
= Demmiock delmction) resdiution.
— Lodk contention for Feavily used objeds
+ Locking is “pessimistic” because it
assumes that conflicts will happen.
+ What if conflicts are rare?
—We might get better performance by not
locking, and instead checking for conflicts
at commit time.




. Kung-Robinson Model

» Xacts have three phases:
— READ: Xacts read from the database, but
make changes wo private copies of objacts.
- VALIDATE: Chedk for conflics.
- WRITE: Make local copies of changes
public.

Validation

fd=a: test conditions that are sufficient to
ensure that no conflick oocurred.,

Each Xact assigned a numeric id.

— Just u== 2 imestAamp.

— A=signed =t =nd of READ phas=.

ReadSet{Ti): Set of objects read by Xact Ti.
WriteSet{Ti): Set of objects modified by Ti.

-ﬁTestl

+ Foralliand jsuch that Ti = T), chedk that Ti

completes before Tj begins,
Ti
E—— —
E W W TI
24 W il

e o

» Foralli and j sudh thet Ti < T, check that:

- Ti completes bafome Tj begins s Wiits phass AND
— WriteSetiTi) M) ReadSat(T]) is emply.
Ti. I B E—
R W W

R L W

Tj

[ Dioses T} read direy data? Doss Tt overwrsie Ti's wribes? |

TE

» Foralli and j sudh thal Ti < T}, check that:

— Ti complates Rmad phass before Tj do=s AND
— WriteSet/Ti) (7] R=mdSat(T]) iz empty AND
— WriteSetT7) 7] Writ=S=b(T]} is =mply.
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| Does T) read dirty data? Doss TL overwriie T)'s wrihas? |

ﬂF'DMng Tests 1 & 2: Serial Validation
v o validet= Xact T:

valid = true;
£/ 8 = zat of Hacts that committed after Basin(T)
J (above defn tmplements Test 1)
//The following is done in critical section
< foreach TsinSdo |
u/ if Raad3eatT) intercacts WriteSel Tz)
then valid = falze;

af
cxiHcal

sactsen | if valid then { inctall updates: // Write phaze
Comurst T } =
elze Restart T

eiad of ciitical section




