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Internal Assessment Test 2 — Sept. 2018
Sub: | IOT &WSN SUt_) 15EC752 Branch: | TCE
Code:
Date: | 17-10-18 | Duration: | 90 min’s | Max Marks: | 50 Sgr:C{ 7 OBE
Answer all FIVE Questions
1 (a) Explain in detail the features of Nimbits. [10] ' CO2 L2
OR
(b) Explain in brief about the energy consumption in transceiver (transmitter and receiver) [10] CO4 L2
section in sensor node.
2 (a) What is Wireless sensor network. Explain the challenges for WSN. [10] CO4 L2
OR
(b) Differentiate between single hop and multiple hop networks and explain the types of node [10] |CO4| L2
mobility.
3 (a) Write a short note on embedded operating system and explain about different programming [10] |CO4| L2
paradigms.
OR
(b) Write a explanatory note on TinyOS and nesC. [10] | CO4| L2
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4 (a) Explain the single node architecture with necessary hardware components

OR

(b) Write a short note on design principles of WSN

5 (a) Write a short note on Optimization goals and figure of merit.

(b) Write a short note on network gateway

OR

(c) Write a short note on energy scavenging

(d) Write short node on operational state of sensor node with different power
consumption.

4 (a)

(b)
5(a)
(b)
(©)
(d)

Explain the single node architecture with necessary hardware components

OR
Write a short note on design principles of WSN

Write a short note on Optimization goals and figure of merit.
Write a short note on network gateway
OR

Write a short note on energy scavenging

Write short node on operational state of sensor node with different power
consumption.
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6.4.2 IoT Cloud-based Data Collection, Storage and Computing Services
Using Nimbits
Nimbits enables [6T on an open source distributed cloud.
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Internet and an instance of Nimbits Server hosts a6 e device nodes which js M
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InCiuding Arduing, new Ard ting
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It provides a data logging service and access, and stores the historical data points and
data objects,

Storage in any format that can be serialised into a string, such as JSON or XM

0t filters the nise and important changes sent to another larzer contral instance.

It processes a specific type of data and can store it

Time- or geo-stamping of the data

Nimbits clients provide over Intermet, data collection in real time, charts chart and
b gmaphical plots of collected data and data entry

Patn visualisation for data of connected sensors to loT devices.

£ aupports the alerts subscription, generation and sending in real ime over the Intemet.
Lt creatos streams of diata objects and stores them in a data point serias,

Dala accessibility and monitoring from anywhere, and is used o shape the behaviowr
ol connected devices and soltware.

I supparts the mBed ™, Arduing, Raspberey Pi based and other hardware platform
based 10T devices,

pWeb service APls are gasy 1o implement on device hardware acting as clients to
Nimbits web services, and conmoct 1o th wiliservice and send data
Pt depleys soltware on Google App Engine, any |2EE server on Amazon EC2 o on a
Baspberry P,

gure 6.3 shews connected devices, sensor nodes, netweirk data points, Mimbits servier,
pyment at the device network nodes, and ttworked with the Nimbits Server {Paas,

Sand laaS services) at cloud for applications and services,

firchitecture shown in Figure 6.3 shows g NimbitsServerl which dnrpqu{-:.-: at each device
e nd is an instance of the NimbitsSeverS Gl e s Bl NimbliServerl, of D

pice nocle generates thie calculation objects for device nodes

_II:FI node al50 Nosts an AMPPServerl, an instance of the XMPPSevierC at the cloud.

IPPServerl. deploys at each devico node and generates the data feed chanmels for e
P messages and alerts. Each XMPPServer]. sends feeds 1o XMPPS

la.point means o collected value of a sensor ina g upof sensors, Data points organise

lata in a number of ways, For exampl, points can have child Fm'm;a. I,l'fl.lﬂm Fﬁmﬁ
sggl m;-l-3 far example. if light heved i 3 eyt et then fight on or off is 5 child
RO fovel above or bisfow the threshold cin be another child point )

it be in the folders. The folders can g

. e o as deep as like in a troe Tree means
§ =everal subfoldens, o subfoldor Hiving ﬂEi'ErnT'-ii|f_'1'f+:uh.1'4:-;i,1l-.ill Ihptlr_-nr
Wl documient can 4

dTEEr plead and organise them with t e B
¥orwith the conmectinms . Lichs ht.- Pns Files can be

'_.':"' d-lltﬂ‘ [l"-l."d 1= a '—'Fhi-"l-'lﬁl ]:lﬂint for rach
M other points

. sy that logs systom
s which are subscribad by ey

MESEAEes|
a servioe and more




@Q2(a) R L E . Hnp
1) Wohot o ugivalasg AUNSOT

challenget b WSN .

— | Winlgas Suuon :
LUNADNS -L@ﬁu.cj\. QL e

AN A

ﬂhﬂLlleL& ’fm WISN % -
thosact exigkic gulaenents
WWECL Avechaintens

Charactentet ¢ "rp_{t,{xf,w e :
= “Type et ceaviee

— nghtﬂ DE oS ULCd.
— > foult toleance
= L‘C{uh MAL

5 e aladoi Uy

| —> Loicde ".‘CU\%‘L Bi ﬁnmm},d
— Mm«f;mmcdbiu@
> | T"\’Dﬂ'\-a.mmahd,f@




o Keguived Mechamicons

M&Lﬂ,ttfwf) voineless communucation
E’Niﬁﬂpa’ - cﬁ»{timi aFﬂ-m:Eém
Autp - tmﬁff? uzation
Collabovadtew. and {am- smetbrook
Tﬂht Cﬁlfdm‘ﬂ
LDELJ_LIL‘:!
Erl.f?iﬂtt {yade- Bﬁﬂ‘s i
&) .
ﬂ)@qif}"lpﬁﬂiﬂt Haw gi‘h&ﬂﬂa mode architedune with
Mate ssasy hasdwase mm«.f:mu_uﬂ.
— A bosic wnson mode comtaums 5 maln conponsts
ach ou comdaclian, amemony | seuonss ondd |
actuatont, commundcadien devicas and pecoer

F,LLPPLLd unit
Mcmm'#_!.

Lovamunieal” Sensons
Devics '}—Mﬁw

Vouoer Su_ppbd_f_'_J

Piocess {'rw.?

bbby by vy

L

Sunton modt Hanol voase.
wmmdj |




tii]

Cov frvol tex -

Tha comdaolley ie the e E%‘l wintleds <encon wods.
1t pTCeds ol He vloveend da:ﬂa; mf;ajjh 5&_ |
L*Mw:ﬂxvuﬂ CLE.F(JH"'TCLM.‘ ode

T eolleeks dota fapnm  Genavs code 01 it datde

dicidee aohon and. wolugy o .%ﬁ?{l aimtlea i
coeivas doatas faom 8thu snsor modet ond dieid s
o tha attuadon e behaviows

M'ﬁ Miﬁﬂmm(ﬁ (s "liﬁipi"fﬂd to stone Pq- Tt
and imtarrudiate “deta; uguaﬂ&ﬁcﬂf-{i{md ’%\%M ‘E:{.
LMY ASL uged fon PYDAVALIY, ¢ data In
VRN Hhase 1¢ o mud for RAM o Stone (vdex madiade
CanLon ﬂaacﬁmqﬁ, ?-‘:tdiui; ffmm Bﬁf\l’x ANV Al & 0w
DA ia Aol ,bud Rosts wwbent 14 ’PEHL.L'JI!LLLL{I"P% g
m;mu??‘w_d- Mence ik Wil EHM: m EEPROM

tong: .
Sansons ';‘:E& ‘PllftUﬂ L M&&{atﬂd 4o e [ai’L Al al LL'IEJ’Illf "
gl TV Qb toss gf

Yoy slocoe o Lowtaol -Phtdﬁi-r:r:LL pasa

A AN E"“Lﬂ“‘i”‘t'
1 lot f.’L"‘i‘“'ﬁ- oW

LonAnYs .ok }Lﬂfi (L fLEL.I'J._"Jﬂ_J ?mm.v{_
SLAACTY : .

L-T'."lm ::h*u fu:JUL
hehuadore o At abeud aa diveide o €A,
HJ**J*"@F" 1t s L&_,}:EL{— fon Lﬂﬁ‘u‘ﬂﬁ’lﬂ% et micad
_e-'.mjw:.i& tndo ?wﬁﬂ{d Yo L nom




#

W Communicatien Device:
To turn modu (wdo o wjw , adewie i T@Mﬂ’&ﬂfw
ﬁtmmﬂ E[W'IE{,.U. m/u? {-u#; owep @ L@ﬂﬂﬂu"{ Lgu:lmu,ﬂ
The Commmenicatien  davlee s wsed to eaclhange olada
pluo imdividual mocls  RF - bostd E.E]MVVIJJ-P:EELHHEM
fas wnoet velwant owne aatl fide all

e b
WEW&"”W“H mott WEN O{Fﬂmm
r:k}i Aot & YeLLLVes Axg

for commuienicatien, bethe 1rdnind
M({}J&qﬂi WL oo <ensod aoole o ot a il <1 aoan,

I}fm D‘_L[}’pd_“]'ﬂ[,{.ﬂ_;lx Ei t:j‘h}.."-.ﬂij: -—{l.'n._ﬂm %D%'ff‘rﬂm rﬁﬂ:ﬁ[‘j
poav 4 Yon 9 doukd o covaldimed device. called

o scuivah s used
adio | Indupnedinte
\V/ bvowthad | o e ey §
aurplifres - — basebend .
.l "P':t-tﬂiihﬁ {
Prdonra
Tondieface
‘/wwij i
f — -
F‘"I'i_ﬂ'im
V] Rt S ; LML 8w

% ht:ﬂlﬁ:; f])@ | Su]pr-J 2 aveulable L hance some fﬁ‘iﬂ'ﬂr
Y boaL mueggcany e proids 2nLAgy..
Me  Churns m;tn{fa%c'( 2 -]’qﬂiu’lu: %

D{'Jﬂ}ﬂMﬂ nesgy ) tmasgy Smwncﬁw}




Q5ce/ e
‘@' White @ alont mte Bn eniig ""‘m””‘%f"‘%. |
- Dmpu\diwﬂ on OGP 'Li.r:cuﬁrmh J qﬁ ﬂtai}ﬂ U-'bj [potlentis
Hoeek  Lost o0 )lm\fﬂ famed vetth —"r\.ncah.s}{ ble 3:&_!{.
CU.!!.L@\ot_%ﬂa- yode and thad tan @%ﬂuarﬂh& }rrbm.:fe._
amnall amownds & cssard T this easqy
H-ﬂ”wg{ 0 vaed wehich ie the 'watm EE
Wl-ﬁ.mﬂﬂiw;a haﬂmd vetd tia Lﬂﬂ;timﬂ)ugﬁ 11"?"[! v Had
EVAN | DA ok ‘I:[',""‘I i}itumf:?h,
= Medes - soas alls |
- %ﬁffﬁwt;;ﬁ;%? %wmﬂud A fuenct (A -IE.WLFL.th
convacked Ce dacdatcal enugy
> \iprakens wchanical Lhgy |
> How % ol /qup\,l.d . Wind LS ﬁm”“ﬂiw
Bld) _
&) Dmaﬂmxai elaln @11 ank o vetth (ilH peLes EEW”“PTH.

== Mu'i;:jﬁ o wdvollen LrsAgy LF&’MLW.?tﬁ: by a cowlolleg
{IM)ILDJ. stod JLL%E, L’i(il'l.rﬁ-} icdle E1¢=.L1LE The ULLR.%&‘
Lol 1M ANLETD covdadien e dongted GYTUJE“*B‘E} |

Beaved = (tovad = Ei) Pacdie F(ufmﬁ“f m"‘f’)/} Tk -

- Ly~ Thown ) P
- . T on) Peleep)
w Wﬁ\;}«d ibulua.{{ 1e denefed rfnar E ovechead Z-‘F(Fﬂcl'lm
‘Rﬂﬂf‘)/m

B (b & hem

D An o
M}ﬂmmmaﬁ mode Hhu PO consneplion Ts upty




46(

1d .
I the Lﬂ:ﬂ:ﬁl!ﬁ—%ﬁﬁp mode (M W‘l CONILMLL !Dt‘llr..lhlll
I (Al ,ﬂJ.U.-P mﬂjchJ'PEUJﬂi C EvA LUALR fs wpto LUp
v D i

rooles ﬁfi about %!:'jw taJ

= Bel ATavuges
q""'l""- Iﬂ.i"k-"'ﬂ.ﬂi bﬁ. o ﬂLJ "FEJ‘U.}'?;{{ (.

.\‘fﬁﬂw: w 1dld and acddve
@) th) M potses. oloud wedt

5) Emﬁﬂi coneuwmpkion M {ranselvias

> Naodio transuival has mmﬁ% 9 ok as
Yaoun S.thlj & ﬁ'ﬂ_{j;i:'nﬂf data babueen e 'Paira E{wom
To maaimkcum leen © LOMML (e, g toanceiy
olhentd be tuarrad Elﬁ& mcat @31 Hae dome anad mn.b.d be '
achtvaded wohun micess oy

= The tiusg covisuned by o lyaneidten 18 dut o RE
ﬂfﬂ’*"” %EM&G{IE% -E»I due te cledaowic mvwird:‘
MLeds any for fn-eq,tmnud Emff-n,fm‘ai_s, feonvad 1O,
%HULL and o ewm .

= SQawlan b £ vananacttes e oecatvn can o
uthud fuaad 9]&5 o buonedon.

‘3’) Waile a chort et o [,mbiﬁtg.i

- fn adiva Sustuna (08) 18 System. < 4o
-1WD£;1 ed c,:imphi.g,ﬂ., haud LCIEU:LF% mﬁﬂi&t
acts ps ﬂlﬂiﬂ*\iﬁi«h\ﬂ_ﬁuwlﬂ puwaen PrOFoAMS g
compudmn hagduoot- Al evboedelid eystem is comg
Cﬂmﬂﬁwﬂﬁmt‘i handuoose oy effwexe dhat s
specfically dustoved. fov o pastoulas functipu,

d 08¢ uplmm

asL that
aouR el 1Y




Y %Tﬂbecidfd deagb_vﬁ ginj.s{ﬂ,m [tm)aﬂﬂ d’u{'ﬁ'wﬁ f,
be wied . evlbeddid Lompubia. ¢ loe. EOSaxe ably
o Eﬁiﬁﬂb veetin o lwalted. ane ;f Wﬂ&mm.w eTs

> Ttie an spensuaa flxible g applicatien Specifre Us
fimy & how-pows nocu, each 8 yohich execudid gimult-
QNLBLLA E‘l*‘:wcﬂu{ lﬁablﬂﬁanu Hh ak st Loptle ol Ha

¢triet W.Wﬂ*ﬂ t'f powe (bW {,LMTDT"‘. Tiwjﬁi et < Thue
challinges.

Et{Lﬁi“lEé.

tvunt locpted. tenuussney woddd .

Lom porment=Yocuted. asic i leckuye

frwﬁ‘ogrg component Lbvay imcludlu melw onfe
'FW' beu,dis siloubled Cosuiad  SenAoN cﬂ*ﬁiu{ujdf i
T 0% wwevd ~dvivaen E?ﬁﬂuﬁﬁu WM :

"2 (1)

I ) Diblownse bfw g‘mgh hep § ﬁWLﬂiPQLhBP ndworlk
g eaploum +he tgpea E’B e melally.

> 9 voineless Sentow Mfw wvebilily can appeds I

‘ 5 FF“ULC’._IMJI PANWALS

e Node Mobiltty - The wireless sendos mﬁf& thamsgfves
cat by mobile The meanimg of such meoility 18




Ny cpplicat® dapendasd :
**]*?:.1:;;-& wability . The tnformadion Sinded can be webic
le thactan be a pecial tade mode webility

Ha im;m‘i{:tmt aspect i Tha mﬂﬂhh:‘ﬁ an imdo

il Hat 1€ mat FM{ 515 HA SEWAON n/m_

°) tyond My, Taa cpplicadi ewa ftkee ev 5
ond. L P aula ?f?m% ﬁﬂi;lp )[(;;E'ﬁ | %ftﬂm'm
Y oends ey The fracked C;Hf'%’;df
Yvghi e

Slngle ve it MF.
=3 F’TUW\_ Haw bm]f_s,_ by ﬁa{ﬂiﬂ wmmﬂfﬂjﬂgf Hag fhhﬂﬂﬂli
powet lvwitalion ~eckip comm  follouk & Limarad™
ow the feostole distunc Ejlm o fon ELWLLN@R ,
P:’E.LMF_ %i "HAJ«E HJWJW-QL C&{IHQEJ Hr Sl -,CEi'TFL'!
o ead bjw seuats ¢, ik s et alwouge prssil
E*T?Eu{ita.ﬂ% e LN« udhich asd donded o wove o
faet 'Ck CH’TELLM!L vy fhod € soibe IwLChH'tLLLH radit e
wvandt uertiu &t aﬁ;to_muffiﬂem
T ticont. doeh Livaide . distoncth, an gbvi
woay eud is fo il mqﬂmﬂ dot™ ceithh data packits
| {mmﬁﬂ ol s (o The %’DulL}ﬁiJH-»i elmbe.
Thie tmeept %krww«ﬂil S i 1¢ PSR -
M aackive fov WONs o Ha snsos wedus Hunselves
o ot as such wlasy nod f‘i‘ﬂﬂﬁﬂﬂ{f\xﬂ“m
wtd fon oddibronal uqﬁ?w*\t'

‘t’:ﬁ}juis 4 b

APW1TC




A

Efn) L
ﬁ@ Cluont mete ow Q.E:bmmi““c{mh : figuse @i v 2it
foy ol VSN Sgenanio™t & aPFMm{'f&am{;ng hav
face L@uctﬂhuj:u. e ad:

How 1o e}ﬁ;ﬂw?e a mmk  compais colut™ ?

Frow 4o cleelde the ﬂHﬂP’TDﬂcﬂL
How o tusve mmu&aig e{'ﬂlmn af“ W ko

o adusable ]'—wlwul
QG,PLRULL aNse e s r‘qy’; .::‘.IEf:C‘"‘i"*i WM
X itﬂiablhmy

%wﬂmj e{ Yeviee
- % Robustmarl

u%fraimmj
il Quality of swola: wgmm & {wmwmmwﬁ

—_—

-

- '“’hm ¢ i‘_iUE
%qifgﬁw“t W .EEEMd,l uﬂ bl{i '*’mm ﬁ“ﬁLfﬂ{]EQ
to ﬂnﬁm
GnasL tbLUuu 080 -
. puent date ";qxnuwﬂ thaquﬂ

S~ buend dms{ Teaiiov RN
-3 ’E\,,Mmi duim o M@d
= WL& ‘no{xﬁ’tz

= X QCUAQCY

- “Tnur;ﬁd/\uh {]GEURDLUJI




W alability : T akility, fo madntain —
hogncetictics tesasporlive e the szt of Who afored
tp scalalnliby. WO RN ?ﬁt\nﬁctﬂ% ot e timg &
Housandd 9{’ -ﬂmﬂ.u,ﬂﬂﬂ,ﬂﬂﬁu{jﬁ @ j¢ an evib '
prconde all vequing nunh. The mord foy eataeme
%ﬁ;flw hos dirvect tensequantid foo the P;ﬁg{‘[)cg{

ilﬁ] Kebudtmaeds . ooy .

dranld o0 ealdlott an aﬂﬁm’:!mﬂv

POt eas SuUnLoN rqbo e
crolouibnans chaula st atl 'LJ;Lk becrde a

Govaited o 8 modas Tun @ -ﬂ’ﬂm,ﬂm hez
Fhuin enyivonent EMrﬂqg. 10 dbeat bols, g,”ézuimr;u'
have fo be wvwpentated [md -1%&&«6 othass doules

ulb) |
S D u}%m ?ﬁlﬁﬂ.{i?m E}E LIS N -

° Di&hih@ci mg‘ﬂm?_af“.

s Didaibuted meand QVOH rfcdi |
adimg Eqﬁﬁi’ﬁﬁ% ox an audpaonewd uatt
Hiaar 16 AAD cond 3 comd vollen Lﬂ;ﬂ‘ 'imxmlfwnw_
of e ethus.

> 1f wsN waed cudaalized afh osclitedhiye Thoe |
1| A ok ol wodt fauls, than M wddlye ww

il mll.u.fl&t |
dailpubed condvol 18 fp imerecse velialoly



i

¢ @Iﬂ—mk
U oie ealled ?:LEM“
3 el sl
ok o T

dove sl e Gund o
1k 18 L\Lﬂi&u{ imdo 2 {&iﬂ%ﬁmu.

K hgegad® haid fedulquet N
hed ol chd'.)tﬂﬂq PVLAAUSL deda o [%:1 g ‘bﬁf«u
WE%W ;*Ja f;suu:L all thae Lﬁuﬂt{:}?EE Aata Aasage A charge
ra O

Wunce r:nrﬁ-:.ﬁm
L*‘Mu a0 AL el

ui u;.wﬂlmu. Q]Tﬂ.h’hﬁm Al
Hal AN EL bl 2

¥ AppwX bo dundopuid 1§ o on X
&aﬂ&?mhig‘m o Aacinanatied -y ke vehantle
mthﬂuﬂ oleckpn te e Wb Tt deftud
pobhod 18 Hat OV o ahecuke 07 selative exso 1™
Lu vt A actued wﬁuﬂﬂw
B r'[“)idﬂu"ﬂuiﬂd, soulcl 'Lti';'\lMﬂ { Lﬂlhbm&ﬂ% N ﬂfﬁ,ﬂ
"Pmtw;t | _
Ohaal Nﬁiﬁh L ;ﬁjsm‘m{:a:i ) eacin pde has
oo 2 ook iL":dLPLh.CﬂUd'(.LA CEY
flne doda

m;m poe
ii‘i?\l‘lﬂuuqﬁ s waed fon ool g . s |
] Lﬂln&d r(rfﬁm dﬂdj\ Emvd: : w Vetth e & "'{::t:ﬂdt:uﬁcﬂ




* Dala Cﬂj"&.”ﬂﬂ W%WE’TMMQ-;
It defionas Huad doda fo the

’ CUQﬂaq m{m 2 i dhatpuded
T He doto 18 netrgeved from an G
mcﬁuw&

cnd e E:L attowlion , met
+the Aot oo cand e a?brmwﬁ.

brown Setdd,
e iy Pm'hf’fm %/WWFL ude DHT- T

aada ie idundified by a %i S8 and Hun DHT
vidis et Soudle Me data assoctatid usith

be n_[)p{hd
- hen Ceyn e ﬂ,ﬁphﬂﬂ:ﬁm

. paplet | occlion (a0 ‘
' e taveiod mAfD.
15

\oeakion tmio e SthA
paphott ackivity patiand * ne an event has
LO—-PPE\"Lde { can [ dﬂiﬂﬂ.iﬂd a Wo . B €0 P!
b"‘fﬂ.aMt 'Irwhb ’f“ﬁtﬁltﬁ Eteifvi ﬁfll:‘lu?l&.& EUﬂ_u_[’
dhowet dfted ‘




(g Bb) I3
baite a shodt mite om nfw ::acdewmd.

The mfw houte bt abe o intesa et voi th efius m%ﬂ
doviecar fon & 'h::_’m{li tha I'{wkpuc{hﬂ'& 40 nACTS 1AL
ond’e hoae ualh (e ﬁ-mﬁum«? 2 aa.t.emim«ﬂ ‘Hae
indaawd Vi o Lolrveleds

qﬂfiﬂ--w allowgt Ha WIAN rl:r::_e,:u,hanﬂ ot dade
uol Aovi ot Lileg avsdoile pmtu-

Gote v mc% o idges e qop plw WeN and athat

wmnﬂhum: {‘.E;'E;lﬁ'm, ALvicad -

QLdQLU% 1g gfﬂmppﬂ_d voirflh & 2adio {’?Eln.miw;,_.

on some “Gandosd reneless '
ooy commuunicat fechmipg

[h&llmﬂu. -lru.d UJLU‘-.} ‘{"t\ 1%@3:%%{111&““1 .
1 Lenko wodd ALACE amie oltlavey. oL uﬂc&imw% o
O Lo Wost - i |

- HF_Q_
Gk Soma LLQULS CROU N |
. :%au o aod *EJNLM!L ﬁrﬂiwguﬁ{..

Sl E" ke :
, {@%@um“?' l“?%rﬁ@g Ao uehl
uk nnbaant buset “‘i'ﬁ‘-ﬂ JC""kﬁD acceas T seuleu F”}
Ttuir‘:\il ﬂn’ﬂ ]LQRMML can &ﬂﬁcfdﬂ dw.wm te
thi, r'u;uxﬁfﬁﬂ& Y MP Pﬂﬂimﬂ- %‘T@ﬂj:wtn-&t 'y
ANDL LRACEOMY loud e st the B
g 500

Lﬁ/\ 'qu {;L(ﬂ;ﬂ_cﬂ L'J'E :t‘ﬂ.{l.. -



£ f”“’mii&‘ GPM Sagstoms and difforent
g 'mmm'uwﬁ pos LA

7 [ An epuaﬂ«% sapteme is a4y wdam vehath
: et L wose and gegtwode

geifcwm. wf)crv\.ﬂp\iﬂ,
M Emloeddad @Pm&i CMETENA, (E:D@ (s -+
| quiﬂ:uma Eimiﬁ-ﬂ,m Hod ikaiiﬁ.ﬁm'_ﬂ— s
| hud].wm wmfymdmu EF% ot ﬂmhtdﬂdﬂﬂgﬁ Eﬁaki‘m{&
l vt e eeptuoatt mmpmx_mﬁ'&

- | One @!. Ha anost (ommon. <
L TH cadicfres all Hae ’Wq{tw*“ P
ot ddud. epurating w&-wwm for (@ 185
{wd,leng&a.
= | £0S ot diffosnd peroq e MIVIVG
ﬂU«‘«b JEUE

—



2

anwwt 'Pf‘rt\fﬂ"mmwimq ?Mc&f g

Tar  (ON cussenck r}n%‘qf‘mmw

’rmd_ifpu

dod eud

Aovs [ papgnaud ase Ol
fur [ ot Hat ipﬂd By

aimaultanteudly , Wl

I E.’lf'ﬁﬂ.wlﬂﬂﬁf uaeful as CE
Tha  avadan oﬂvﬂ.ﬁjﬁ
ot W ARe
ol o r'"m_ﬂamuﬂ bauck
YeLnVER Gt

‘Eﬁ and ttﬂv{i#‘ﬁ






