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SZYMANSKI ALGORITHM

Drawbacks of previous discussed algorithms:

PETERSON O(n2 ) pre-protocol
BAKERY Use unbounded ticket numbers
DEKKER Don’t scale well beyond 2 processes

Out of scope-of-the 15 minui
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Presentations and assignments

Critical Section = resentation

Ashutosh Gupta 1/22 1:55 PM Edited

Presentations and assighments

Lecture 8 on 9th Feb will be a lecture of presentations. You will be presenting 15-20 minutes each. This will be individual presentations, since

topics are relatively straight forward. | need six volunteers. If | will not get them by the weekend, | will pick. Others will be making

presentations on different topics or may cho o do assignments. If you prefer to present, please come forward as soon as possible. If you
do not want any presentation please also post here.
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Ashutosh Gupta 1/

Presentations and assignments

Darshana Ajit Nafde 1/22 4:54 PM
DN

Flag[self] =1 volunteer for the presentation
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Ashutosh Gupta 1/22 1:55 PM

Presentations and assignments

- Kulkarni Shantanu Alias Chaitany Shashikant
EVCI'YOHC raised their ﬂags o also volunteer for presentation
= 1 WhO WlShed tO enter Karnika Shivhare 1/22 5:29 PM
critical section at around i | volunteer for presentation

same time. TUSHAR DHAWAL BARANWAL 1/22 5:29 PM

Ll el S

| volunteer for the presentation
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Presentations and assignments
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors.
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors.

All processes requesting entry to the CS at
roughly the same time gather first in the
waiting room.
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors — entry and exit.

All processes requesting entry to the CS at
roughly the same time gather first in the
waiting room.

Last of them closes the entry door and opens
the exit door.
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors.

All processes requesting entry to the CS at
roughly the same time gather first in the
waiting room.

Last of them closes the entry door and opens
the exit door.

From there, one by one, they enter their CS.
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors.

All processes requesting entry to the CS at
roughly the same time gather first in the
waiting room.

Last of them closes the entry door and opens
the exit door.

From there, one by one, they enter their CS.

The last process to leave the CS, closes the exit
door and reopens the entry door, so that the
next batch of processes may enter.
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SZYMANSKI ALGORITHM

Idea

The prologue is modeled after a waiting room
with two doors.

All processes requesting entry to the CS at
roughly the same time gather first in the
waiting room.

Then, when there are no more processes
requesting entry, waiting processes move to the
end of the prologue.

From there, one by one, they enter their CS.

Any other process requesting entry to its CS at
that time has to wait in the initial part of the

prologue (before the waiting room). .
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SHARED VARIABLES

Each process exclusively writes a variable flag, which is read by all the other processes.

It assumes one of five values:

Executing non-CS

1 wants to enter the CS

1 waits for other processes to enter waiting room

1 just entered the waiting room

11s leaving the waiting room. entry door is closed and exit door is open.

A WODNR==O
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SZYMANSKI ALGORITHM

# ENTRY PROTOCOL # EXIT PROTOCOL
flag[self] <« 1 await( all flag [self+1..N] € {0, 1, 4})
await( all ﬂag[lN] (S {O, 1, 2}) ﬂag[selfl — 0
flag [self] < 3 Critical Section
if any flag[1..N] = 1:

flag[self] « 2

await( any flag[1..N] = 4)
flag[self] — 4
await( flag[1..self-1] € {0, 1})
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# ENTRY PROTOCOL process 1
flag[self =1] « 1
awalit( flag[2] € {0, 1, 2})
flag [self = 1] « 3
if flag[2] = 1:
flag[self =1] « 2
awalit(if flag[2] = 4)
flag[self = 1] «— 4
/ [await( flag[1..self-1] € {0, 1})

process 1 in Critical Section

# EXIT PROTOCOL
await( flag[2] € {0, 1, 4})
flag[self = 1] < O

’—“‘

# ENTRY PROTOCOL process 2
flag[self =2] « 1
await( flag[1] € {O, 1, 2})
flag [self = 2] « 3
if flag[1] = 1:
flag[self =2] « 2
awalit( flag[1] = 4)
flag[self = 2] «— 4
await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4}
flag[self = 2] < O
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WFENTRY PROTOCOL process 1
flag[self =1] « 1
await( flag[2] € {0, 1, 2})
flag [self= 1] + 3
if flag|2] = 1:
flag[self =1] « 2
await(if flag[2] = 4)
flag[self = 1] «— 4
| Jawait( flag[1..self-1] € {0, 1})

process 1 in Critical Section
# EXIT PROTOCOL

await( flag(2] € {0, 1, 4})
flag[self = 1] « 0

# ENTRY PROTOCOL process 2
flag[self =2] « 1
await( flag[1] € {0, 1, 2})
flag [self = 2] «— 3
if flag[1] = 1:
flag[self =2] — 2
await( flag[1] = 4)
flag[self = 2] «— 4
await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4})
flag[self = 2] « 0
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NTRFV PROTOCOL process 1
flag[self =1] — 1
await( flag[2] € {0, 1, 2})
flag [self = 1] «+ 3
if flag[2] = 1:

flag[self =1] « 2
await(if flag|2] = 4)
flag[self = 1] « 4
/ [await( flag[1..self-1] € {0, 1})

process 1 in Critical Section
# EXIT PROTOCOL

await( flag(2] € {0, 1, 4})
flag[self = 1] « O

(1

SE
@)
0
B

0,1 !

.,

# ENTRY PROTOCOL process 2
flag|self =2] « 1
await( flag[1] € {0, 1, 2})
flag [self = 2] «— 3
if flag[1] = 1:
tlag[self =2] « 2
await( flag[1l] = 4)
flag|self = 2] — 4
await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4})
flag[self = 2] «— O

4,2
/

CS (1)

/

0,2
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WFENTRY PROTOCOL process 1
flag[self =1] « 1
await( flag[2]| € {0, 1, 2})
flag [self = 1] «— 3
if flag[2] = 1:
flag[self =1] « 2
await(if flag[2] = 4)
flag[self = 1] + 4
/ [await( flag[1..self-1] € {0, 1})

process 1 in Critical Section
# EXIT PROTOCOL

await( flag[2] € {0, 1, 4})
flag[self = 1] « O

2
) é \ 1,4 2
i 4,1\< 013 / |

;E.‘ITRY f’ROTOCOL process 2 2 4 0’4 CS (2) 4,2
aglself =2] « 1 CS (1) /

await( flag|1] € {0, 1, 2}) \ \ >/ /

flag [self = 2] — 3

1,0 CS (1)

if flag[1] = 1:

flag[self =2] « 2 /
await( flag[1] = 4)
flagfself = 2] « 4 0,2

await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4))
flag|self = 2] — 0 Karnika Shivhare 204050010 IITB CS 766 9th Feb 2021
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# ENTRY PROTOCOL process 1
flag[self =1] — 1
await( flag[2] € {0, 1, 2})
flag [self= 1] «— 3
if flag[2] = 1:
flag[self =1] «+ 2
await(if flag[2] = 4)
flag[self = 1] «+— 4
/ /await( flag[1..self-1] € {0, 1})

process 1 in Critical Section

# EXIT PROTOCOL
await( flag[2] € 10, 1, 4})
flag[self = 1] < 0

# ENTRY PROTOCOL process 2
flag[self =2] « 1
await( flag[1] € {0, 1, 2})
flag [self = 2] «— 3
if flag[1] = 1:
flag[self =2] « 2
await( flag[1] = 4)
flag[self = 2] «— 4
await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4})
flag[self = 2] — 0O

rf W2 =0
Rf2 =0 «—
CO po
Wfl := 3 rf
co po
CO \4
Rf2 :=0 f
po '
Wf4 = 4
pO
CO cO Rf2:=0
pO
W1l :=0
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SSPENTRY PROTOCOL process 1
flag[self =1] — 1
await( flag[2] € {0, 1, 2})
flag [self= 1] «— 3
if flag[2] = 1:
flag[self =1] «+ 2
await(if flag[2] = 4)
flag[self = 1] «+— 4
/ /await( flag[1..self-1] € {0, 1})

process 1 in Critical Section

# EXIT PROTOCOL
await( flag[2] € 10, 1, 4})
flag[self = 1] < 0

# ENTRY PROTOCOL process 2
flag[self =2] « 1
await( flag[1] € {0, 1, 2})
flag [self = 2] «— 3
if flag[1] = 1:
flag[self =2] « 2
await( flag[1] = 4)
flag[self = 2] «— 4
await( flag[1] € {0, 1})

Process 2 in Critical Section

# EXIT PROTOCOL
await( flag[1] € {0, 1, 4})
flag[self = 2] — 0O

Rf2 :=0
cO PO

Wif1l ;=3
CO po
CcO \4

Rf2 :=0
PO

Wf4 = 4
po

co cO Rf2:=0
PO

Wf1l :=0

T wRi=0
AT
rf
10O
rf fr Y
fr
g
fr > Wf2 =1
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» order of the "all" and "any" tests must be uniform.
* Also the "any" tests should be satisfied by a thread other than self.
For example,

if the test is any flag[1..N] = 1 and only flag[self] = 1, then the test is
said to have failed /returned O
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- * The protocol, — —
SZYMANSKI ALGORITHM
* correctness arguments,
# ENTRY PROTOCOL # EXIT PROTOCOL
* n-thread version, and ) |
ag[self] « 1 await( all flag [self+1..N] € {0, 1, 4})
. . await( all flag[1..N] € {0, 1, 2}) flagself] «— 0
» discussion about the cost of the protocol g [l 2 — )

if any flag[1..N] = 1:

flag[self] « 2

await( any flag[1..N] = 4)
flag[self] «— 4
await( flag[1..self-1] € {0, 1})

4 ENTRY PROTOCOL S
flagfself =2] — 1

BRTRY PROTOCOL proc
flagfself =1] ~ 1

await( flagi2] € 0, 1, 2)) await( flag(1] € (0, 1, 2) A — ‘
flag [self = 1] - 3 flag [self = 2) — 3
if flagi2) = 1: if Nagl1) = 1:
flaglself =1] o 2 Naglself =2] — 2
await(if flag(2] = 4) await( flagl1] = 4)
faglself = 1] « 4 Nag(self = 2] — 4 p—
/ Jawait( flag|1..self-1] € 10, 1) await( fagl1] € 0, 1))

R E—

o, await( flag[1] € (0, 1, 4)
faglself = 1] « 0 flagfself = 2] — 0

+ order of the "all" and "any" tests must be uniform.

i * Also the "any" tests should be satisfied by a thread other than self.
3 . 1 For example,
/4 / / 43 1.2 if the test is any flag[1..N] = 1 and only flag[self] = 1, then the test is
cs (1) 04 21 B L2551 said to have failed/returned 0
v v 3,2
cs (2) 23 4 0’3 _1 *
/ S : cs (2 42
24 cs () 0y .
s @ a2 cs @) 10 csq
2,0 0,0 ;
0,2
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T’hank You

1.) “A simple solution to Lamport's concurrent programming problem with
linear wait”

https://www.researchgate.net/publication/221235887 A simple solution to
Lamport's _concurrent programming problem with linear wait

2.) https://en.wikipedia.org/wikl/Szyma9%CH9%84sk19%27s algorithm

3.) CS766 https://www.cse.litb.ac.an/~ akg/courses/2021-concurrency/

4.) https://www.sarc-uith.org/events/core-talks/
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