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Initial SD conventions (SC 1.2.1)

O Initial state diagram

conventions were defined | STATENAME
1 TERMS TO ENTER *<MESSAGE SENT> TERMS TO EXIT
In SUbCIause 1'2'1 STATE ..- *< .. > (CONDITION) STATE ..-

[ACTIONS TAKEN]

] These conventions are

mOStIy ObSOIGte nOW1 Key: () = cor]dition, for example, (if no_collisio_n)

though some clauses still R
= |logical OR, arithmetic additi

reference 121 'Fw =V?\gii:z'il'ime,'izr:;aleTneelni;ior:Iggpendem

Td = Delay Timeout
Th = Backoff Timeout
UCT = unconditional transition

Figure 1-2—State diagram notation example

a)  The character “:” (colon) is a delimiter used to denote that a term assignment statement follows.
b)  The character “<=” (left arrow) denotes assignment of the value following the arrow to the term
preceding the arrow.
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Example of SD according to 1.2.1

. SN TWO OV,
] Both the notation AT P
ollin{N)= + {Dataln(N} = 1I*Collin =%QE)
and look and fec| consrm | || I
are significantly o
different from .. SENDDATA
. Out{ALLXN) = Data
What We have In Collin (ANYXN) = SQE I Eo”:n{f&;ﬁ%;ﬁ?;az(;]:g*
more modern l THAN N <00
Clauses ‘ V ¢ * Datain(N)=11 *Collln{ALL)-ﬁ* RECEYIE COl:Sl;l +
- g IIEIEI TT(ALLXN)=96 * AllDataSent = [Jreese=rsmssaees
................ Qut {ALLXN) = Jam
QutiAtY = Jam Collin (ANYXN) = 5QE

Collin (ALL) = SQE * TT{ALL) =96* Tw2Done
oliin(ALL) =50 Datain (N} =11 ¥ _

Collin (ALL) = SQE #

Collin (ONLY1) = SQE *
TT(ALL) =96: [M<Port(Colln = SQE)] TT(ALLXN) =96
Tw2Done
A4
ONE PORT LEFT

Out {ALLXM) = Jam

Collin(ANYXM) Dataln (M) = I ¥ } ¢ ; '
’sqi Collln (ALL) = SQE * \ 4

=5QE
Tw2Done WAIT

StartTw1
Out (ALL) = Idle

Collin (ANY) = SQE +
TwiDone

NOTE: Out (X) = Idle in all instances unless specified otherwise.
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Another example

] Bulleted lists in states

January 2019

IEEE P802.3

r— PowerOn

mau_request

ISOLATED mou_requast >{  ISOLATE/CONDITIONED
. ;loaltwu disable ® positive_disable
® disable_driver ——— | ® enable_driver
® mau_not_avallable mau_request | o mou_available
(if no_collision) (if no_collision)
® SQE (if collision) ® SQE (if collision)
¢norrnul ¢output
NOT ISOLATED ISOLATED OUTPUT
'@ not_positive_disable ® positive_disable
® disable_driver isolate ® enable_driver
® mau_not_availeble ¢ mou_avoilable
(if no_collision) (if no_collision)
® SQE (if collision) ® SQE (if =ollision)
mau._. | request output_ldle
mou_ | request
CDHDI'I?DNED OUTPUT IDLE
. not_pa:itm _disable ® positive_disable
® enable_driver @ disable_driver
® mau_available ® mou_available
(if no_collision) (if no_collision)
® SQE (if collision) ® SQE (if collision)
\l/wtpu't ¢Tﬂ
START TEST TIMER 1
- not_polltm dlluble ® positive_disable
® enable_driver ® disoble_driver
® mau_avaoilable ® SQE (if collision)
(if no_collision) ® mau_gveilable
® SQE (if collision) (if no_collision)
J/ output_idle h N [stari_test_timer)

\Lum



Updated conventions (SC 21.5)

J Clause 21.5 has redefined
some of the state diagram
conventions

 Interestingly, conventions
In 21.5 do not list any
operators for arithmetic
addition, subtraction,
multiplication, and
division.
“+” and “*” are only shown
as logical OR and AND.

Table 21-1—State diagram operators

Character

Meaning

Boolean AND

Boolean OR

Boolean XOR

Boolean NOT

Less than

Less than or equal to

Equals (a test of equality)

Not equals

Greater than or equal to

Greater than

Indicates precedence

Assignment operator

Indicates membership

Indicates nonmembership

—I® MMV IVIH| AL A =] >]+] %

Catenate

ELSE

No other state condition 1s satistied
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No unified conventions in 802.3

J Few old clauses reference conventions in 1.2.1.

J Most clauses
reference
conventions
in 21.5.

J Some clauses
reference multiple
locations.

34.2 State diagrams

State diagrams take precedence over text.

The CDIlVEIl’[iOI]S‘ of 1.2 are adopted, along with the extensions listed in 21.5.

}35.4.2.1 Conventions

The notation used in the state diagram follows the conventions of 34.2.

50.1.7 Notational conventions

The state diagrams within the body of this clause follow the notations and conventions of 21.5. State
diagram timers follow the conventions of 14.2.3.2.

O Very many clauses add extensions or exceptions to the existing
conventions. This is true for all EPON clauses that contain state
diagrams (see 64.1.5, 65.2.2.2, 76.1.1, 77.1.5)
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State diagram notation issues

J Many clauses directly or indirectly reference SD conventions in
21.5.
— “+” is defined to mean “logical OR”. Most state diagrams use it for
both logical OR and arithmetic addition.

— “*”is defined to mean “logical AND”. Most state diagrams use it for
both logical AND and arithmetic multiplication.

(11 77 + ‘ - ) | B
d Such dual use of + and RIICIED
*” leads to confusion. Alignedich] — true
Slip( RxBuffer, PCS_BLOCK_SIZE) | &'s¢
J Consider these two SignalFail[ch]
PersistentFecFail[ch]+
examples from 802.3ca MatchFound( RxBuffer[ch], EBD, EBD_THOLD )
— Will a reader understand
that one transition Figure 142-17—OLT Synchronizer state diagram
assumes additions, 7 7
while the other WAIT_FOR _REGISTER REQ
assumes logical OR
ope rations? LocalTime = MsgDiscovery.StartTime
+ BurstLength( MsgDiscovery.GrantLength )

+DISCOVERY_MARGIN

Figure 144-18—OLT Discovery Initiation state diagram
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Other projects fixed this

- Character Meaning
O For example, 1904.1 switched AND | Boolean AND
H OR Boolean OR
to using OR, AND, and XOR. OE | Bl SXOR
! Boolean NOT
d Comment #412 updates SD L e
conventions for all 802.3ca < Less than or equal to
|auses > More than or equal to
C = Equals (a test of equality)
. 1= Not equals
— Adds definitions for FIFO 0 Indicates precedence
operations v v
- SLEEP
o Clarlf!es VECtor [start sleepTimer, sleepDuration]
nOtatlonS sleepMode == none AND sleepTimer_done OR
. earlyWakeUpOLT == true AND pktRxEvent() OR
— Defines “++”’ “_, earlyWakeUpONU == true eOAM_EWONU_RX()

“+:11’ and “_:11
operators.

4 Is it time we also fix
“+” and “-” ambiguity
in 802.3ca?

January 2019 IEEE

OLT_EARLY_END
eOAM_EWOLT()

lsleepTimer_done OR

pkiRxEvent() OR
eOAM_EWONU_RX()

h 4

END_POWER_SAVE

grantingUS(resume)
queueDS(enable)

UucT

Figure 10-6—Power-saving mechanism state diagram in the OLT




NoO consistent notation in 802.3

| is used throughout the standard (including .3ca) to
represent concatenation. Also used to represent absolute
values, i.e., |A-B|

C27 uses & for concatenation
C55 and C113 use & and XOR for bitwise AND and XOR
C144 uses & for bitwise AND
C40 and C91 use ™ for XOR
C61A, C101 use standard C/C++ operators
| - bitwise OR
& - bitwise AND
7 - bitwise XOR
|| - logical OR
&& - logical AND

d Many MATLAB code examples use ™ for “taken to the
power of”

OO0 0DC
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Proposal

 Use AND, OR, XOR
O Logical vs. Bitwise is deduced from the type of operands

Operator

Meaning

AND

Logical or bitwise AND. If one or both operands are defined as
Boolean values, the operation is logical AND. Otherwise, the
operation is considered the bitwise AND (each bit of the first
operand is logically AND-ed with the corresponding bit of the second
operand).

OR

Logical or bitwise OR. If one or both operands are defined as
Boolean values, the operation is logical OR. Otherwise, the operation
iIs considered the bitwise OR (each bit of the first operand is logically
OR-ed with the corresponding bit of the second operand).

XOR

Logical or bitwise exclusive OR. If one or both operands are defined
as Boolean values, the operation is logical XOR. Otherwise, the
operation is considered the bitwise XOR (each bit of the first
operand is logically XOR-ed with the corresponding bit of the second
operand).
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Thank You




