" -123-.

. When a connection is imtnally set up, the sender does not know the receiver s capabilities

A and thus uses default values for rate control. ALLOC and BURST are ugually set to the MTU

’ size of the underlying network, while' RATE is set equal to N"‘BURST where N equals the

s _number of packets per second: the réceiver can handle.' N for every station is normally set
LS ) equal to the capability of the slowest receiver on the network

s . This rate control feature may be disabled by setting rate equal to all ones in outgoing
. -~ CONTROL packets.

E.7 Error Contzol

3
- <

o

A

iirrofs are detected usmg the DCHECK and HTCHECK fieids in the common naxler segment.' o
If either of these checksum fields does not matr‘h the recomputed checksums in the receiver,
the packet is assumed garbled and the receiver discards it. When packets are lost, several ’

- error handling methods are used to correct the problems.

¢
i i

E.7.1 Packet Acknow!edgement

The sender of datais responsxble for detecting lost acknowledgements.: It requests
o ackiiowledgement by setting SREQ or DREQ in the common trailer. A timer, WTIMER, is
iy * used by the transmitter to determine if acknowledgement or status request has failed, If
2 WTIMER expires, the source retransmits a request for data acknowledgement. On the other
A hand when the destination terminates a connection, the source must acknowledge context
‘ termination so that the receiver can be sure the context is closed, Inithe event this last packet -
is cortupted or lost, the receivex $ WTIMER will eventuaﬂy expu-e and the context close.

DREQ and SREQ diffet i when the acknowledgement is actiig !ly sent. “In the case of the
. source setting SREQ, the acknowledgement is sent¢ after all packets up to the packet with
3 ’ SREQ set are-processed. In the case of DREQ being set, acknowledgement follows when all
S data packets have been sent by the source and processed by the destination. In closing a

connection, SREQ behaviour will follow that of DREQ in that the context is closed only after
all data packets have been received, , s

‘When re-requesting acknowledgement only a control frame is sent and the receiver indicates
which packet is lost (if any). XTP uses selective retransmission, to retransimit infomnat)on
_ packets that have been lost. :

=

o E.7.2 Gaps and Selective Retrmﬁihiésidns

: Gaps are the missing blocks of bytes in the sequence of bytes that should be received at the

o receiver. XTP uses selective acknowledgement to inform a sender of the blocks of seqquential

7 Kﬁ ~ bytes correctly received. The gaps are then inferred to be between the groups of sequential

| ; bytes acknowledged by means of spans. Each span is composed of two sequential numbers

indicating respectively the first and last byti: in the group that were received correctly, The

SPAN field contains these descriptors for the sequences of bytes correctly received (the

spans), With this inforrhation the sender of the data uses selective retransmission to

retransmit thejost sequences of bytes. (Up to 16 SPAN fields of 8 bytes #ach can be present
in a control packet.), ' !

1

This selective retransmission policy is not the only one available, but receivers can use a
6 ] - go-back-n retransmission policy meaning no gaps will be allowed to be present in the input
' butfer. As soon asapacketisincorrectly received (bytes out of sequence) the receiver notifies
the sender and tells it from what point to retr:msmit the sequential data, i

v ]
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B.'/ Re-synchronlzatlon R CI ' 3 7 p

When WIIMER expires after a tender s SREQ packet has not been responded to, the sender
- will attempt re-synchronizatlon. \

- [ o

The sender will send .syncbroniz'mg ames with SREQ set to the receiver to attempt
resynchronization.” If no responsé is rectived after a timer CTIMER expires; the'connection
is assumed severed and the applicghon)process
,failure, o </ . 8

For each receiver-generated CC)NTROL packet, the sender associatesa SREQ synchronizmg
* with it. Afield contained iy th&‘aREQ synchronizing frame, SYNG, is used fo-uniquely identify -

LT and keep track oﬁacknowledgements. When the acknowledgement is generated, the value

from theSYNC field of the SREQ packet is copier tothe ECEHO tield of the outgomg CONTROL
packet (called an.echo packet) 0 oo

“Thevalue of WYIM;ER is set to twice theround trip time (R'I’I“) estimate. The RTTis calculated
" from the timer valie HME in the echo packet’s control segment and the present time. This

TIME value is set)when the synchronizing frame is first sent and is copied to the echo packet

when itis. trans .[ntted o "

B '7 4 Packet lifetimies . o P

O

Each packct has a maximum hfenme duration specified in the txme-to-lxve ﬁeld ('I’I'L) The

"~ value in TTL specifies the amount of time the packet may existin "10 msec" ticks, Whenever

i the packet is passed through a stcre-and-fo"ward device (eg. router or bridge) this value is

decremented and if it réaches zero in one of these devices, the packet is dropped,/When a

packetis receized with this value already zero, the TTL mechamsm is dlsabled -this condmon
'being necessary for very large networks.

\

e}

9 o

y

(SR

;.\the local station will be nonﬂed ofthe

o
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APPENDIX F: Wﬂ_. QE_&_ILS IN AISALYTIQAL

o w7 . o

e T X | Absolute Maﬁmum MAC layer Throughput S \ J

‘70.‘ ' o ’ o - \ :
i ' The follqwmg protocol parameters, illust.ated in ﬁgure F1, are used in the derivations: ‘
L . F yax = Magimum frame size, the ma:;impm packet size detea;mined by the protocol (by,-
“tes) SR |

) "

o @

. O W
GAP; = Inter-ﬁ‘ame gap, the interval of { nme found bt‘tween consecutive packet trans- '

i
e

missions onone hne (seconds) ) ’

! F munéné =-Minimum frame preamble length, the preamble being the froxit part ofthe™""

packet that carries no information and is generally used for synchromsmg receiv- - ¢
ing station clocks for correct data reception (bytes) :

a
o [ EURl

E minng ap = Minimum header length the minimum penmssxb]e kength of the header, which .. “ "%
s situated at the flont of the packet before the data and after the preamble- (by- .

© ' . situatedatthee \c\l\ of the packet (bytes) v
ol B = Capacity of one link between two stations
[\ ‘ \ ) i b . I
SO g \ g ) ) ) ‘ , o o )
! o ‘ mgimimneac— Direction of Propagation ' ° K
v‘; . ' wot e i
o] . f"‘—’ Fhax
[ SRR // N .
o ‘ $?/é Fraxzata . '
0 { NP i " :
° ’ MRz N ‘ ‘ ‘
» | ‘; —l l— \ i :‘ 0 R (:, 5 ) . o
N ; ‘ F minPRE ~ F;'liﬁHEAD " LFninTR}\IL , y : ' -
Bl ; Figure F1 Components of a data frame (gencralized for compatison of cliﬂ‘égrent formats)v :
L v  From these quantities, the maximum MAC data length per frame'can bé found: .~
N, ¥ : 2 0
/ \,;‘\ F maxbara = Maximum MAC data length per frame (bytes) : ‘
‘ @ | , o Fraxpara™F MAx = F ninrks = F minttgap = F lnluTk/‘)lL

L The maximum MAC efﬁciency, MAC., c’m also be found from these values: !

s FmaxDATAU a
MAC,= FMAX"'GAPIF . : ’

s

Subsequently, the absolute maximum MAC layer throughput 7‘,,“,,“ jo can be foundt

1

v
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F.2 Allocated Bandwig!thn
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. An extra paramoeter is used in calculatirig this index:

@

N The number of" stations on the network

Q

o5

The allocated bandwndth,\b i$ the bandwidth thatis available to a'staticn for transmnss ons
» bn the network. Thc derivation.of & from the previous quantities differs for earh of;,the

example MANs.

FDDI: -

]

3
i

- o
¢ O o

o o |

P~
W

i
i

With FDDI one- path (which is the ring) is used for all stations, to transmit on.. The . R

n

b=B/N

D“‘QbB:' B 0

3 b.mdwndthjof this physiz.al path (or lmk) is thus shared: .

o

= Every station is connected to two transmitting paths ie, the two busses, which must serve o
all statlons on the network Thus there is twice the capacity as there is with FDDI:

b =2B/N

Metrormg

o o

. Here every station is connected to at least two dedicated physical outgomg links. The ful!
capacity of each link is thus availablc to the station. (Refer to section 5. 2.2 for ﬁmther

b=nB

discussion of bandwidth allocatnon ih Metroring stationi )

o
#

where n = the namber of ports on the station for which the bandwidth is being assesped.

‘For the st:mdard conﬁguratlon, each station is aSSUmed to have on]y two ports, !

(1 F. 3 Packet Transmissmn Delays

o T “The speed of light in a vacuum
V) s 3% 10°metres/ sec

D]

’I'hese are the delays occurring between the time when a packetis transmitted on the network
\to the time it is received Five extra parameters are defined in determining transmission

o-telays in MANS:

Lrng = 'l‘he complete !ength of the ring cable (metres).

i

i

‘1'

JJ

Sw

Lasc = The delay incurred by the receiving electronics/ components in the station (Sec) .

trrans = The delay incurred by the transmitting electronics/ compnﬂents in the (;tatnon ‘

(sec)

e
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" trroc= The processing delay ona packet incurred by the station ., \ . /3

R}

The delays occurring can be easily be derived by considering thethree separate components , ,
of the delay expérienced by a packet: ‘ oo '
° (1) The processing deiays of the packet when a station has to process a packet before R
e : 'forwardmg it. R
(2) Receiving and transmission delays due to electronics delays in the stations.
o ¢ 5) Propagation delays of the packet over the network medium, ' L

A% - v

F:gure F2 depicts the three MAN's conﬂguratnons ina way that is beneﬁr.al for denvmg the
. delays in terms of the newly defined parameters. The representanon distinguishes between
o " the - “g b 0
e , > physical paths overwhich packets,travel, R o« L i
o ~ - receiving and transmitting components of stations and e, 7
- processing elements (MAC entitics) of stations. S ;
“ The representation then lmks thefe three components. in the manner the protocol topology

spec:ﬁes. Lo e

©
v

Q,

03 -FRAME PROCESSOR E —emd— ACTIVE LINK
o, X RECEIVE/TRANSMIT COMPONENTS ¢« == BACKUP LYNK

P!gure 7] Symbollc rcprw:ntation of (a) FDDI, (b) LQDB and () Metroring for alding derivauon of trans-
mission delay fornulae

F. 3 1 Maximum Transmission Delays ,

s
i
4

&

bex iS-derived by looking at the longest possnble path the packet can travel on from source
to destination statiors, - ’ Cw

0 o 1]

ODE . S ;

i
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" This relatic;ﬁship holds as longas fite toutingv'lo d zxiw

v

Bnds the shortest path possible.

S

¥.3.2 Mnimﬁm'Trmsuﬁssign(‘belays ey P S . 5
tmiy I8 derived by Je;eWMg*f}}e shbrtw;; possible patli a péﬁket travels;-ie. with adjacent
source and destination stations. As this is.a simple case, it turns out the delay is the same
for all the MANSs considered: | N . e )

0 IS “ oo o B : i . {/ ‘ o g
N v

Lrin Lo \ o f
o )
t L oA RN S SRR = T o ) ) 5 U
e Rerppe N ree TTRANS, o ” : : ’

: i

F.3.3 Average Transmission Delays.

The average tr:gnsmiésion delay, t,,, is the averége of the delays as the number of packets
transmitted on ‘the network tends to infinity. This again is not difficult to work out, the
* average delay is half the maximum transmission delay of the respective network type:

. |
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A PEND N_SIBIZQLIN NFID ; LS FOR
], STEADY-STATE SIMULATION -
e o The monitoring of steady-state simulatnon involves the monitoring of samples, Y. i ST

da trom an output process of a single simulanon run. The concept of steady-state simulation, ~
o ’ ' :mplzes that the average of all the samples froQ the inhmte ohtput process tends to a fixed

4]

S vaiue, v, this is defined by: \ Lo :
‘ 7
o N ): g ) ’ H )
'V - lim !-—l—- ] - . B
m+se "l L@ :
with probdbi;ity " ‘ 0

Asequential procedure was used in cons*ructmg the conﬁdence mtervals This sunplymeans ,

- the length of the simulation is sequenhally increased until an acceptable confidence interval Y
can be constructed. The' procedure used is known as the sequential procedure of Lawand - G
Carson [Sauer et al 83].

lGThe sampl&s are divided into r batches each of length 4 and statistical analyses perforined
on the batches. The number of samples is then m = nl. Two important measures are:
. 174 o

the bat‘ch mean:
g DD (=12 0.,0)

“ ~ which is the sample mean of tlie Zobservations in the jth batch, and the graid s#mple’mean, '
' = m ' 1 o o : S @

Y(n, l):- 'gif,/m | o ,, EQ},) i

A key measure used in the decision making of the procedure is the lag i correlation, p, (1)

This measure allows bias in the batckes of samples to be determined as a function of the

batch length, L The ideal'situation is forp (¢)to tend to zero. Howevcr this implies  tends

to infinity, an impractical situation in simulation. To make the problem of correlation

_determination tractable, the number of batches is fixed and the length of the batches

increased until p (1) is small enough, say less than 0.05,

Several investigations by Law and Carson proved that three types of behaviour ofp,()asa
I function of  are predominant in varying systems:

(¢ As lincreases, p, () strictly decreases tq 0, :

: ; ’ (2) As tincreases, p, (1) changes direction 1 or more times then strictly decreases to 0.

. /’*::\qq ‘ (3)m(l)<0/§oral_lL N
B However f&, fy eland2 behaviour (and a few Jess common types) it was found, if for some
) o L0 <p,(l)204thenp,(101)<00‘?; Onlyoneexceptionoccurredwherep,(ml)-0059
ER - Thus the investigations resulted in an acceptable way of red‘ucing the number of samples
R ¢ needed for. many of the types of crgrelamon behaviours. ‘

0

o

W
Ajackknifed esﬁmator reduces the bias) bresent in estimations of the correlations. Thus, for
‘these correlations to be made with as llttle bias as possible, a jackknifed estimator is used *
to approximate p (1),

- . 72,1 f2.,1
5 (n )= 5 (ny 1) pi(n );m(n )




)

(0) Setn =

e v (;Iac;'.

P B “ ) ’
! i . D s aze. <

: A : ; b
where 7 )-F DT (D-Fn 3] L
Baln, by = s . : :

’)f ['7,(1)-7(:.. nl?

and p.(n l) and p3(n, 1) are respectwely, P (n l) based|on the first n/2 and last n/2 batches,

7. 1 The sequenthl procedure of Law and Carson:

~'I‘his procedure consists of several steps that determme the number of samples collected for
the whole simulation:,

stopping factor), v > 0 (the relative precision), let i = 1 (r:heck number), collect my

observations. 50 "

(la) Divide the mtobservanons into fn batches of size I «'m,/fn. Compute pi(fn, l)from ) ,

p Y/(I) (=12,.,/n) . s
pr,(jn,l)>u, g0 to step 2. g ’
Ifp,(fn. 1) $0, go to step 1c. . i '

- Otherwise, go to step 1b. '

b)  Divide the m,observations into fn/2batches of size 21 Compute p,(: fn/ 2,21) from

LOFRD (G120 fn/2)
166,(fn/2,21) <5 (fn, 1), O K

I}

jtep 1cy

K Otherwnse. goto step 2.

¢)  Divide the m, observations into rnbatches of sze fi Compute ¥(n, fOand
8 tyoy, 1-abed 02[}'(" sl :
: from)’,(fl) (j=1,2,, .,n) #
Ifb/[y (n, fl)l <y, use Y(n. FU)=6asan approxunate 100(1 - a) conﬁdence interval
for and stop. ,
Otherwise, go to step 2. ) ‘

i

=

(2) Replace i by i+ 1, setmj = Zmi,z,\ collect the additional sampies m; - mj.1 then go to step
la. . o

NOTE (1) The stoppmg factor relates to the results of the investigations by Law and Carson,
as discussed above, "

(2) Therelative precision is deﬁned as the confidence-interval halt length divided by

the point estimator. ©.
the Check Number refers towhich confidence mterva] construction checkis taking

(3?1

49 i A
<y v

1

: 40, f = 10 (the batch size scaling factor), mg = 6()0 mq =800, u = 0,4 {the

i/
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H 1 LANES Results for FDDI Simulations

I "Offered Load (fractioni | Average frafiie delay Channel Utilization.
| of medium caperity) (msec) E (%)
4 0,20 0,378 1 20 )
o040 0,436 : 40 U
70,60 0,618 S
0,30 0,996 80 U
0,90 " 1,640 .90 |
1,00 5 99 W2,
1,20 i 99, 9 K
1,40 < | : 999" .

a

[

o

H.2 LANNET II."S ‘:-Results for FDDI SimulatiOns

- No measures of reading accuracies of channel utilizatifji /n and average frame delay were glven
“with these results. ‘

Offered Load |Average ° |Average frame |Frame delay [<thannel Utiliz-|
(fraction of  |Inter-agrival |delay (msec) [standard devi- |ation (%) -
medium Time (msec)«. | .1 |ation (msec) )
capacity) 0] j ‘ o
0,40 4 16,16 0,411 6,181 39,5
0,60: 10,774 0,518 0,307 59,9
0,80 8,08 0,835 0,661 789
1,00 6,464 3,178 1,706 " 98,4 .
1,20 5,386 - 6,067 1,017 100,0

The standard deviation of channel utilization was given as zero for all readings.

H.3 MANSIM Results for FDDI Sint lations

w© 0 , ,

Offered Load |Average Average User {95% confi- Average Chaanel Util:
(fraction of  |Inter-arrival end-to-end |denceinter- |Physical  !ization (%) \’
‘medium Time (msec). delay (msec) |val size Throughput
capacity) ‘ (msec) (Mbps) ‘

0, 20 1,616 0,424 0,0202: 20,2 20,2

0 lbh " 0,808 » 0,542 0,0199 39,9 39,9

0,60 0,539 0,811 0,0194 59,5 59,5

0,80 0,404 1,552 0,0244 80,4 80,4

0,90 0,359 3,290 0,0187 90,8 90,8

1,00 0,323 61,155 |  0,0168 99,7 99,7

1,20 0,269 4795 |  0,0234 99,8 99,8

(H
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NOTE: The 95% confiderice intervnl size is givéi for a randomly selected s@atnon on the
o nétwork - it can thus be interpreted as a worst case value for the network average. “No
measures of reading accuracies of physlcal throughput are available for these results.

H.4 RESQ Results for DQDB Simulations

o

. Oﬂ'ered Load (fractlon Average MAC delay MAC delay variance P e
of medium capacity) | (usec) v .
© 0,80 15,1 0,32
0,90 - . 28,0 0,72
- 0,95 441 - 1,32 0
1,05 . 148,1 2,15 !
" L0 . 1520 1,99 | S
. 1,20 - 158,6 ' ,74 4 v
H.5 MAN SIM Results for DQDB Slmulatlons
| OffereddLoad Average Average .‘Physical ’ LAvei{age > |End-to-end
(fraction of |Inter-arrival [physical A, |delaystan- [end-to-end |user delay
| medium® “Time- (sec) |delay (usec) [dard devi- user delay . |standard
capacity) ation (used) |(usec) ~ = |deviation®
.. . : (usec)
© 0,500 | 2,826 98,2 68,7 108 69
- 0,70 2,019 105,0 70,7 117 v 71,5
0,80 1,7667 - 101,0 68,0 119 67,2
0,90 1,5704 101,0 71,4 126 73,2
. 1,00 1,413 102,0 70,5 132 77,1
1,10 » 1,285 91,1 - 66,3 138 100,0
1,20 /| 1,178 97,0 679 | 188 7 | 137,0
1,50 0,942 99,6 69,0 267 - 206

H.6 Ideal Access Delay for DQDB

(g

©

Offered Load (fraction AVel‘age Accessk delay |Average Access delay

of medium capacity) | (usec) tolerance (sec)
0,0 16,3 2,5
0,4 14,9 2,5°
.06 15,3 2,5
07 17,7 2,5
0,8 20,0 2,5
0,9 32,6 2,5
0,95 61,9 5,0
0,975 125,6 14,0
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. 1.2 Settings for DQDB Simulation .
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PENQ!X I: RE S!l];l‘& FQR LAN BACKBONE INVESTIQATIQN

[}

1.1 Settings for FDDI Simulation

, . . ) - . }\( ’ O o
a) Distributed Sites on Backbone : o \
‘ .“ , ; & \ g
Qffered Load (% of 100 Required averagt inter-arri-
Mbps) , | val time (msec)
50 0,72 . i
100 © 036
’\15‘0 ﬂ - 0,24 - e
"/w N » . » ‘ ’ /}/ . o
b) LAN Domains on Backbone ' ‘

To denve the final average inter-amval times for each hode’s load specification, divide the
normalized value by the wenghting factors (W’I‘) as shown in ﬁgure 8.3.

Offered Load % of 100 ” Required average inter-arri-
Mbps) val time - normalized
‘ o A (mSEC) " ® ’ [
se )\ © 23,04 '
Soo1000 0 e 11,52
150 . 7,68 "

a) Distributed Sites on Backbone . N o
Offered Load (% of 100 Required averageinter-arﬁ-
Mbps) o val time (jisec)
50 ’ 8,480
100 4,240 A o
- 150 2,827
b) LKN Domains on Backbone (

To derive the final average inter- amval times for each node's load specmﬁcanon, diyide the
normahzed value by the weighting factors as shown in figure 8.3, 4

O
Offered Load (% of 100  |Required average inter-arri-
Mbps) ~ |val time - normalized (jsec) 7 o
50 271,36
100 ‘ " 135,68
150 90,453

<3
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13 Seitings‘for Metroring Signulation' . }
. a) Dlstributed Sites on Backbone - o :
Q\\\\ Offered Mad % of 100 . Required average intezsarri- .
] Mbps) , val time (msec) N N
S 50 10,6554 e
100 0,3277
7 150 © 02185 . | o
b) LANDomains on Backbone ) o o o
To derive the final average inter-arrival times for each node’s load Spemﬁcanon, divide the
norm.ahzed value by thé‘Wenghtmg factors as shown in figure 8.5. E "
Oﬁ'ered'boa_d (% of 100 ‘Required average inter-acri- .
Mbps) val time - normalized ¢ "
: (msec)
50 " 20,971
" 100 10,486
o150 6,991 °
! I
| L 4 Results of AAN SIM Simulations
These are the results for the LAN backbone su’nulatlona
. LIy
1.4.1 FDDI Simulation
Dxé\\"‘nbuted Sites on Backbone - B )
 Offered load (% | User layer throughput End-to-end user layer delay
| of 100 Mbps) (Mbps) . (msec)
" Average Average Standard -
v / o * deviation
50 . 49,5 0,752 0,776 .
75 74,7 1,53 1,95
100 98,1 44,9 45,8
150 98,8 592,8 381,3
W
” ’ w il 6 "
|
o
14
N
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Collision Domains on Backbone f
Offered load (% .| User layer throughy{ut Bnd-to-end user layer delay
nf100 Mbps)  |* (Mbps) \msec)
Average . Avcrage | Standard
a _ o § dev;ation
%0 - 50,3 . 0,907 0,867
75 L. 747 0,220 2,85
100 94,6 41,9 57,1
125 . 956 1236 203"
{ o 150 95,7 368 287
) ’ ‘ i) (// =
1‘4.‘2 DQDB Simulation Tl
Dnstnbuted Sxtes on Backbone N
Offered load % | User layer throughput Bnd-to-end user layer delay
of 100 Mbcgqs) (Mbps) “(usec)
Average “Average Standard
o o L deviation
50 23,7 "l 148 6,83
= 75 »311;2 5 14,4:' 6,99
100 - 42,6 ( 150 7,42
=125 60,1 16,2 7,81
150 59,7 16,3 - 8,24
Collision Domains on Backbone 7
Offered load (% | User layer fhroughput End-to-end user layer delay
of 100 Mbps) Mbps) - . (usec) v
N . Average Average Standard’
2 deviation
T os0 219, 150 ng o 661
75 25,9 1o (M 632
100 27,4 149 T 6,42
125 29,1 € 16,6 7,59
150 26,6 \,\‘. 7,50

2
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o ‘ o 1.4.3 Metroring Simulation
‘ Distribpfegl Sit \*:Qon Backbone o 7 2 |
: ‘ Offered load (% |User layer throughput | End-to-end user layer delay
% E‘ of 100 Mbps) |-+ (Mbps) . (msec)
‘{f ¢ \“  Average Average Standard;
” % o e : . ¢ | . deviation
e / 1 s e 34,3, 4,18 4,94
R . 75, Y 5,56 5,77
. K “ 100 L 776 5,69 5,00
125 1 1021 " 6,05 | 520
150 ., 1100 593" 5,38
g - v 7 o
Collision Domains on Backbone :
) ! : Offered load (% |User layer throughput| End-to-end user layer delay
. + |of100Mbps) - | - . (Mbps) U (msec) )
' ' Average. Average Standard
N ‘ “deviation
. 50 . 399 4,63 " 5,80
100 98,5 © 3,01 3,51
125 117,3 300 1 361
‘ 150 146,3 2,33\ ;1. 2,57
. o )/ “
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