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Packet switching

37 |EMI (Electro Magnetic Interference) narsuNNuaRIARULAn Wi

38 |Encryption nsdnsia

39 {Ethernet interface nrdasienumasgwdinadidn

40 |FDDI (Fibre Distributed Data Interface) nmsgunnsietayauLLanAle

41 |Flash memory WULEAMNAT LU AT

42 |Flat panel display AAUAAINAUL LLUTIU

43 |FR (Frame Relay) mmfgﬁum?ﬁﬂﬁzyrmmuuuM?zﬁ'ma’

44 |Frame relay interface mzdansanuuiarg e

45 |FTTC transportation (Fibre to the curve transportation) mrdedyyiufsaslawiniuadirriu
46 [FTTH transportation (Fibre to the home transportation) |n1sAedtynudtsaralawdatinuaddatin
47 |GIS(Geographical Information System) T:uuﬁ'ﬂidamqqﬂmﬂﬂi"

48 |GSM {Global System for Mobile Communications) mmi‘ﬁ'lu‘im‘ﬁwﬁlﬂﬁﬂuﬁaL'Elmﬁu

49 |GUI design (Graphic User Interface Design) ?:UUL%’auﬁi'ﬂﬁucg‘l‘ﬁ'uuun?’MWﬂ

50 |HDTV {High Definition Television) ‘l‘vnﬁ'wvn'ﬁﬁmmnwﬁ'mmn'\wqq

51 |HFC transportation (Hybrid Fibre Coax transpartation) m?ﬁﬂd'tytm'mﬁoﬂma'lﬂuﬁ’qﬁﬂua‘qua:mﬂ‘t'mé'm%ﬂa
52 |Hybrid ' ATHAN
53 |IDN (Integrated Digital Network) IrTet e NILAAR S

54 [IEEE (Institute of Electrical and Electronic Engineering)|anandzndwnssinulwiauazBildnmesiing
55 |Imagephone Tnsdwiginsoldden i

56 {Interoperability Aruaasnlunnsiausaniuley

57 |ISDN (Integrated Service Digital Network) (Wiatnan1ILEnsAeaniaNAanas

58 |ISP (Internet service Provider) Alhnnraumasiln

59 |IXC (Inter Exchange Carrier) Q‘lﬁu‘?miﬁﬂuﬁimmmw“lnﬂ

60 |LEC (Local Exchange Company) cﬂﬁu‘m'\ﬂ‘mﬁwﬁﬁmﬁu

61 {LSI (Large Scale Integration) aarsan s v

62 [MAN (Metropolitan Area Network) tﬂ‘i"mhﬂﬁﬂwim‘:udwqwnu

63 [Module qn

64 {MOS (Metal Oxide Semiconductor) ansnsimininangantladuaslaus

65 |MPEG (Moving Picture Expert Group) wnrgumsiiudadyoyrnninuuuiduind
66 |Multiplex nemaudryyodludasdnnnming

67 |N-ISDN (Narrowband ISDN) nMnAnsdednriianeauLAMERLAL
68 |Nodal access aamndrdeusia

69 [Node f-}ﬂﬁﬂum'a

70 [NT1 (Network Terminating 1) '1ﬂ5uﬂmﬂ?"a‘1hﬂ

71 {OAM&P (Operation Administration Maintenance and |nssnifiunisins dewinge wazdnarsnsdadynn -
72 |Optoelectronics - Adnvselindiideumiaduua _

73 |OS! (Open System [nterconnection) u-’lm?jﬂunﬂiaﬂﬁ'lﬁﬂu‘,ﬁuULIT.ﬂlﬂﬂ'lﬂ

74 miauaauuuinga




ANAWIT
113|Video dialtone AR R—
114|Videophone Tnsdwimannsald@enmadeutn
115 |Visionphone . Tnsdminamnsald@e Widhunm
116|VPN (Virtual Private Network) inTetualeusidIuyAAa
117 |Wafer fabrication nrRaTUUNHLTAARU
118|WAN (Wide Area Network) wietre@ensienslng
119|WDM (Wavelength Division Multiplex) TN UL UL LN ANHA LI TBIARUUAS
120|Winchester harddisk drive afaandunviuiramas
121|Wireless local loop witetheanentzaneiediu




3) ﬂduwﬁmﬁmcﬁé’uﬁauﬁxﬁﬂwiaﬁﬂﬁ $10u 5 519ms  1Aun ASICs, micro controller
devices, optoelectronic components, PCBs, LCDs
4) ﬂzjwﬁmﬁmﬁéﬁaﬂﬁm{ $aU 6 513 laun  CAI software, Telecommunication
software, Speech recognition software, Interactive voice response software, Database
management software, Multimedia database software
2.2 maluTatithwune
dunsosadenma TuTadidhme|8ad
1) maTuladnisdanisniswia 1AlA Value Engineering (VE), ISO 9000, ISO 14000
2) maluladnszuunskin 18ud  Computer Aided Manufacturing (CAM), fine-line
'PCB fabrication, EMI/EMC testing, SMD assembly, mach1ne-v151on inspector
3) mﬂTuTaUmspaﬂu‘uu 1&un 3D Computer Aided Design (CAD), Computer Aided
Engineering (CAE), EMIVEMC product design, stylist product design, RF circuit and PCB
layout design, SMD circuit design, DSP design, ASIC design, High speed digital circuit
and PCB layout design
4) mﬂuiaﬁmwwwﬁwﬁmcﬁ 18un  thin film coating, infrared technology, noise control,
encryption, real-time operation system, telecom signaling & protocol & standard, voice and
video codec,_data compression, RF modulation, codé conversion, surface polishing
5) maTulaswevsiuad 1aud
5.1y maTuladmisianisaskan  1aun  IEEE standard on project management,
reuse library management, ISO 9000
5.2) malulagnszuumanan  laun e e development tools, Computer
Aided Software Engineering (CASE), documentation, configuration management,
defect tracking
5.3)maluladnisoenuuy  l4uA  IEEE Standard on software design, data
modeling, module generation, GUI design, event activity analysis, real-time
software design
5.4) maluladmwie Nﬁﬂﬁm“ﬁ Vlﬁuﬂ'\ application and content specific development,

SQL, object oriented database

vii



- Sevemenszae liae (Wireless Local Loop)
- ey Ingimei 1¥ae (Wireless Handsets)
L4 t
- Qﬂﬂi alin3u18 (Networking Equipment)
9/ v 1 -
4.4 Tnsamssadsamensnaaniuadoiemivayudniavinanaauazvinaden 1w 4
24
319N1IAD
a o " = o
- msoonuuunAaiua lagldneununes (CAD/CAM Product Design)
a [ a '
- MIODAUUULASHAAIUNLINITWUN (PCB Design and Fabrication)
ny 1 ad a o a a
- A15UsEARLLATNATOUTUAIUBEANNTBNNFIULVTARART (SMD Assembly and Circuit
Testing)
a o o A 1 o Y v
- msnegourAasusmnauudman iy anzuiedey  wazanulasany
(EMI/EMC, Environment and Safety Testing)
Y] g 4 o o = o
4.5 Tasans a1 menanamene ludssmauazaivayumsnan 974U 5 318013
& . -
2k =
o o a
- NS NNAUMITHER (Manufacturing Software)
e e
- cﬁﬁ)ﬂmn{maéﬁuimﬂumﬂu (Telecommunication Software)

Jd L3 <t = ) s
- seviiTmadumsiSeud Alienssuas i (Edutainment Software)

) 7 I'd v a 1T B [
- aan IR uTafliife (Thai Multimedia Software)



2) Production process technology : Computer Aided Manufacturing (CAM), fine-line PCB
fabrication, EMI/EMC testing, SMD assembly, machine-vision inspector
3) Design.technology : 3D Computer Aided Design (CAD), Computer Aided Engineering
(CAE), EMI/EMC product design, stylist product design, RF circuit and PCB layout
design, SMD circuit design, DSP design, ASIC design, high speed digital circuit and PCB
layout design
4) Specific product technology : thin film coating, infrared technology, noise control,
| encryption, real-time operation system, telecom signaling & protocol & standard, voice and
video codec, data compression, RF modulation, code conversion, surface polishing
5) Software technology :
5.1) production management technology,. such as IEEE standard on project
management, reuse library management, ISO 9000
5.2) production proéess technology, such as software development tools, Computer
Aided Software Engineering (CASE), documentation, configuration management,
defect tracking
5.3) design technology, such as IEEE standard on software design, data modeling,
module generation, GUI design, event activity analysis, real-time software design
5.4) special product technology, such as application and content specific
development, SQL, object oriented database .

L

3. Forecasted IT market

Forecasted IT market can be summarized as follows :

it



Networking Equipment

4.4 Modem assembly lines for the medium and small-size manufacturers

CAD/CAM Product Design
PCB Design and Fabrication
SMD Assembly and Circuit Testing

EMI/EMC, Environment and Safety Testing

4.5 Software developrnént for manufacturing and domestic market

Manufacturing Software
Telecommunication Software
Edutainment Software

Thai Multimedia Software

Xiv
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b4 A % =y )
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a o { a
Tun1s3msev 8 wua T un151da suutasueandiud ean1sus nisimalulad
1 a '( . Py 4 =y
MIAUNA  ITLUINIRATIENMUANUNIUDUOUANND (bandwidth) #lFlunisuSais
é ) L% =Y -7
FeansauUalszmnuazdnyaznsuSmsasaumeesniilu 3 say Ao
= d' 9/ dl N
- asusmshldunuanuauay (narrowband services)
- MsUSMIn luaua1udnAe (wideband services)

a a 9 = .
- MuUsmsnlfuauanuani1anin (broadband services)
2.2.1 anudeamsusmsalruauanuauay

o daoff 4 o =Ny, 4 A\ VI
MsusmsAlguauaNuduay  szlumsusmsinenumsdeasalsdeuiluaiy

3 - ¢ w Ia a a by d i { 1 .
Tne AldodnraladumeonnumesanaIaods (circuit switching) tagldgaionowns (copper

a 9

§ o < 1 a 1 < 4y
wire) Wluaededyanadisarusvesdoyaludiu 128 Kbps od1elsnan msfomisdae

: ¢ v 4 g | o w0 e
Yoyafildglnssladuaionuuninng (packet switching) Nenvdmegluilszianila 013

4
@
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1.1) anYMZANUABINISVRINITABEITAWEALY  32UANABINITNRVAUIINDS
uSmshldusmadeausifivsed19@e (Plain Old Telephone Service, POTS) 141

caller ID

- single numbering

- voice broé.dcasting
- voice to text

- priority call

- mobility

- stereo-quality audio

- virtual private network (close user-group network)



[} s ' =t 9 é . 1 Q aa 3
dounseitlateniedndranils (end to end equipment) 3zagluzivesdygnuainearianua

[} 9/
Taodnyazanudsimsazinnudoems MANTUAI9 15U

variable bandwidth on demand
- variable destination adciressing
- switched virtual private networking
- usage pricing

- error-free transport

- nonblockage

- noncongestion

- fast setup and take down

- dynamic reconfiguration

- variable high-speed transport

- security / privacy ]

- survivability

- glob_al accessibility

- universal availability

- permanent virtual circuit

- voice / data detecting and dispatching

2 = q v & v
223 adesnisuimsnliueunaanIeenn
a Hq v A v = a o e o LA 9 =
15u3 N3 lduauauandanneziiunisus msifeatunisdeansdsenimily
1 1 1 < ¢ @ P EY a n:? a P 9 @
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T : [~ ¥ a t
10 '18uA FDDL, SMDS, FR, uaz ATM Wudu TasldgmelauenFua (coaxial cable) Lnzg
o . <) 4y o Aa -] 1
aelsuftiuas (fbre optic cable) ilwaededaanuiifiinudvesdoyainnii 45 Mbps
a LY y < a i a o 4 ] =
msuimsluszduissdiumsuimaigusTnalasiall  esdnsvwalug  uasdlduims
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4
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- high quality video, data, and voice



- large screen video conferencing

- high speed communication ( 50 Mbps, 155 Mbps, 620 Mbps)

- full internetworking (supercomputer, workstation, PC)

- fully interactive, sw}itchable and dynamic bandwidth

- any-to-any application and network connectivity

- high privacy, security, and survivability -

- flexible access (from CPE to IXC, VAN, CAP)

- enable access to any type of information services (ISP, DBS, GIS)

- nonblockage

- switchable bandwidth and network (narrow, wide, and broadband)

- simultaneous multimedia interexchange (voice, data, video, image, text, and graphic
information)

- error free transport

- usage pricing
2.2.4 agwniiumsaffelaswesniindeimsuims

nanlavagyl davazanudosmsvosmsfenissziium Thuiwann T ludiamn
msAeasizianyay interactive, internetworking, personal, variable bandwidth, Ua¢ high

. R ) ° ¥ & P =S ] A 3y
speed and capacity Favzihlgnseivatene wSedsuazmsuImsan q Weulsudm

'
@ 1 o -

LY 3 = o = o
fuld Teeldnyasididay 1@

information movement and service control

- rapid information exchange

- remote database access

- dynamic and changeable transport capability

- protocol conversion

- equal access for large and small firms

- performance and productivity improvement

- shared transport facility

- private-public network interconnection

- interoperability of different level of computers

- security and survivability of transport information
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- various forms of information presentation (voice, text, image, graphic, video)
- universal access

- any-to-any communications
2.3 wnlnumadasuutasveanalulatasaumsa

i Tdumsldeundaanalulad et TduiwdouudadlUienovaussde
audesmsusasinasuasly uazsnmsannueaunaTulat (technical traJectory) Tu
SPTGN Iﬂammﬂuuﬂmﬂaauuﬂaqmmumma“lﬂu ‘

- miwmmzﬂuizuumsamﬂmmamugsm (full digital network)

o . o A ! a LY o 4 1 aa &
asnauina I ladveuasotremsfomsiuva luaznmaduaieviefanaans
- a =] r { A v = 2 & 1 (3]
vua  lasideyaamisafivzdwihuanivilslghlanldludndranilweunsodis  lid
a a2 o A oA oA T =2 = A o
wSedeTvanunsore@ediunse i Fedeunuiedana lulatvesszuvudodaanauas
@ I g aa 9
gaueenznmuuAInoanIy
A Yy v e = .
- MITDWTAWYDYANUANVUUASANNULIIYY (abundant capacity)
kY @ d A o q ¥ = 1y
uur Idumswanuna lu Taguesnisfemsazi Ivanusveinsasdeyataznny
7 1 1 3 a < 1 < &
wostoyalumsdumazaiwslianusuazanvggs  ludinadumsdemnsluguuylag
& = . ; . ] 0 q Yy N
ifipa91nma Tu a8 modulation, multiplexing 1A% compression 1z11AdeyamIIIDgNAalA-
i o g 4 a = 1 = a o
ATIazNn 9 uazszuudednenanzinnuiEiinanuneniine IdifemsAndaves
A o
ms oy luiagiu
= - a = o 1 as 2

- mimmsmﬂumum (personal service)

waTuTadnsFoarsTuud IWuieziann lfezihldmsFoars linlugUveudes
v P N 4 4 4 4 da
Joya uaznw szmusadewonsaiuanszulaszuunin uasaawhlaanuiinile hil
anuuanaenu protocol, platform WAZ network “thm‘uTﬂama Tavtinnudasasiy
(security) Uy M5 eIABENAU (survivability) 1A

- ﬂ‘li’s’fﬂﬁ'\illﬂﬂﬁﬁ]dﬂ’lxﬂm’m’li]i\‘i (real time interactivity)

waluladnsdomsiuns Ivizlasuiumsdemsunuaosmefiaunsaz 14

@ PRV 1y [<] & 3/ = EY A ) )
aauduldvudl lddnzdumsfemsdiafos daya uazaw MITomIsUUUNIURLINGD
MITOAISUVURNYIS (store and forward) szgn1Flunsdindesmsdszndamnnninnuiina
YB9TTUUMITOAS

- mafeudefiunbuaIguuaziiunioue (standard interface and interconnection

for internetworking)
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uazyaeudeszninglnsaidateme gudeya uazssvufedygufinmeaitiunSeieh
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L%aumﬂu"lﬂ‘ﬂuwm

Y { Qs 1
nuud I unisia suntlasvessd nyaeaud 09015105 evsuazima lulas lu
Yy g ° {
AWIIWT9dY 151919z d wund wul IunsdsundaunaTulag lusisazdeaniu

FY

Uszinnvemsiomstoya lAdedl
2.3.1 MsgemsnlTauaNNINaY

. ; - ) &
wur Tdumsasuutlasmaluladvesnsaemsilfuauanuduay  szdlums
- = d' [ =} [l @ ’s a :; Y o d‘
WasuulasveunaluladnisdemsndnanmTevie Insannuumann 19uSnismsdedis
3 = I o . 1= . g A A 1
arudeuduran (Public Switched Telephone Network, PSTN) PUUnToU NS Toa155IY
3 ’ an é Y I~
NGOR ﬁi’fasga LAZNNUUUAIADA (Integrated Service Digital Network, ISDN) aq1f1nilunis
{ { 1 = o'; { ’ 1 I} I's
Wasnuasfiseiinansenudediduinslaenlduniiqe  wmsizszuunTedie Insdmn
A A oa A Y o o A ra " @
sunRuiuIMsmIfemsaedes Wussuumsfemsuuialuginszaivegiiguay lay
Y v 1
szuLwi o1 ISDN 1  IdWanindeilesainseuumsdemsaodouuuainea (ntegrated
d’ Y 4 =) -é
Digital Network, IDN) figansnaglduSmamsfemsdindos uazdoyn Are2a91f0eds

WAsuN1INTEUUM T ABE1TA8IT N B9987191R87 (Plain Old Telephone Service, POTS)

wnr Tumsdeunlasna TulaBmsdomsnings iy PSTN wngszuu ISDN Tailu.
- = @ d' ~ Y A = 1
msulasuutauna TuTadnanvesmsfomsnlduauanuiuay  lagsziinansznudens
alasuudasnaluTadouq (93U 2.1)

Narrowband technical change  : PSTN to ISDN

- conceptual change : isolated to integrated network
- technical platform : Intelligent Network (IN) platform

- key technology : routing / switching technology
o : protocol concession technology
(Routing to and from pager, cellular, computer,
~ telephone)
: code concession technology

(text to speech, speech to text, voice recognition)
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- conceptual change : circuit to information boxed switch

- technical platform : digital platform

- key technology : digital signal processing technology
| : class 5 switch design technology

(transport connection node)

- conceptual change : proprietary to open interface

- technical platform : standardized platform

- key technology : international body defined standard
(Vs5.2,887)

: third party software, hardware

- conceptual change : permanent to virtual permanent network
- technical platform : Value Added Network (VAN) platform }
- technical drive : code concession technology

(voice mail, interactive voice response)
: code / protocol conversion technology

(multi platform, client-server)

2.3.2 msgemsnltueuaudnhamzahann
I} ' 1] 1 -1 . d
uualdumsasuulaaumaluladvesmsfemsilfuavanudnde  szfums
o = A o o LY = A o -~
wWasuulasveunalulasmsdedygrautiundn  Tavezilfeuninszuumsiodygnad
Q. I~ z = N . . .
nmmmwﬂﬁtytywmgmmﬂuwmau“lumﬁmuﬁm (Plesiochronous Digital Hierarchy, PDH)
o 4 [ - @ a o .
Aunvyszuumsfedygraiswuazuendyaiuuuudase luaesianie (Synchronous
. :; [ o ¥ o [
Digital Hierarchy, SDH) msilaeulaunalulatvesmsfodaanail  wwilumsitou
o 1 999 a i 1 yq 3 a !
wlashlimansenudedldvimenelvng  wu  AlMuSosInsawnen  uesmiisnuue:
s -1 Ay o & LT A
aoduviialvy Tasszuy SDH Hazidlunisnaunussuy PDH &4 ldilfeumnainssuuile
.Y a d' Sld' Qs d' 9 ]
dagnauuduh I fedygnuuuuauduAUABga 1N awng
9 o Y = o 4 ~q ¥ A 9 ’
dmiusun Tumanlasuwlasna TuTadvssmsFeaishlsuouanudnimn ez
g K o 4 4 4 3
Wumsnlasuudasveunalulagmsfoasaindldseoniisd@nsenila  uazeziiy

maluTlaimsfemsNezumaunussuumsfemsi lduauanudunusunmetiussuums
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I YD o 9 . y o & @ 2 = 9
#lAnudes doya uazammisudy wSousnvndulunalanamity mslSeuuamen
4 Hq ¥ &4 v A A 4 '
veansded1sii lsuouanudahunnfiensu/founlaswennasgiunsdeaisninasde
3 o o 'S {
foyauuuuRaifie (packet relay) UAZINTY (frame relay) Klnuuuesag (cell relay) laeifeu
= [ Ja aa d Y a 4 R . .
nnma luTagmsdedeyauny Iivesfansfufinaddunesing (Fibre Distributed Data
= -4 a  J o =
Interface, FDDI) W5u5ia8 (Frame Relay, FR) Uaga@avamunnsinaidieros e (Switched
o t a a
Megabit Data Service, SMDS) 1Humalulatnisdsdeyauuvesdslasia nimmelua

(Asynchronous Transfer Mode, ATM)

uuﬂﬁ’uﬁmﬂﬁzau‘uﬂaamﬂTuTa?Jﬂ15ﬁ'ami‘7;‘1%’uaummﬁﬂf’g’wﬁsﬂ§ﬂumﬂ PDH
iy SDH uasmsdonsilduauanudniannfilfeunin FDDYER Sy ATM szifiuunn
Tumsilfeuulasma TuTadudnuesss vums Soais named Tawaglinansenuaouni Ty
manlavuulauna TuTagoug (@,gﬂfi 2.2) 19y

Wideband technology change : PDH to SDH

- conceptual change : centralized to distributed network
- technical platform : remote controlled platform
- key technology : class 6 switch design technology

(service access node)

- conceptual change : route-dependent to route-independent transportation
- technical platform . : uninterrupted / error-free transport platform

- key technology : self-healing / routing technology

- conceptual change : fixed to dynamic configuration

- technical platform : so&wax"e managed platform

- key technology : digital cross connect technology

: drop / insert multiplexing technology

(multi rate transportation)
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Broadband technology

5) o/
SninvoauANMY  WIZIDUNAAIANTZN

conceptual change
technical platform

key technology

conceptual change
technical platform

key technology

conceptual change
technical platform

key technology

conceptual change
technical platform
key technology

34227

change : FDDI/FR to ATM
: stand alone to internetworking network
: LAN-WAN internetworking platform

: code / protocol conversion technology

(multi platform interconnection)

: carrier to customer defined connection
: customer controlled platform

. class 7 switch design technology

(customer access node)

. digital exchange technology

(digital PBX)

: single to multi media network
: multi media platform

: code / protocol concession technology

(multi media CPE, adapter, module)

: data compression technology

: single to multi service network
. multi service platform

: signal concession technology

(electrical, optical, RF signal)

. fibre based technology

(HFC, FTTC, FTTH transportation)
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- communication mode : narrowband to broadband

- point of access / service : fixed to transparent

- dial-tone : voice (voice data) to video (voice / data / video)
- access to network : one to any to any to any

- accéss to user : one to many to many to many

- access to service . : single to multi rate -

: single to multi platform
: single to multi media

: single to multi service

Tﬂaﬁmﬂiuiaﬁﬁﬁwﬁ'@ (key technology) T 193911 (common technology) Henmila
lvinma TuTadfdefuuoudazlssnnusnis (specific technology) 7o .

- digital signal processing technology

- switching / routing technology

- code conversion technology

- protocol conversion technology

- signal conversion technology
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- multiple line services

- class services

- caller ID services

- thh quality 7 KHz stereo

- voice and data standard interfaces

- digitized CPE to CPE transport

- packetized data

- -universal nfimbering / addressing

- closed user groups

- broadcasting

- priority override

- delayed delivery

- polling / sensing

- error detection / correction

- security and privacy encryption

- alternate / dynamic routing

- connection-oriented / tonnectionless transport

- protocol / code conversion

- image transfer
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Applications
Program
Application
Service
Conter Applications
Data Storage

Telephone >< ><

/ i\ o

Ii

. Computers
Dataphone >< ><
LANs
Videophone g - <. Databases PBXs
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- global addressing / service access

- virtual networking

- bandwidth on demand

- precall routing and bandwidth selection

- usage sharing

- variable / dynamic bandwidth

- error-free transport

- security / privacy mechanisms

- survivability / alternate routing

- delayed delivery

- broadcasting

- sensing / polling

- multi-rate networking (T1/T3/E1)

- multi-protocol networking (ATM / FR / SMDS / FDDL/ B-ISDN)

" - multi-platform networking (PC / workstation / supercomputer)

- multi-service networking (CPE / LEC /IXC/ CAP/ VAN)
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- broadband addressing

- global networking
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Image Files
3 _.Databases/
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Terminals
" Videophones

Warkstations

Wideband Netwark

Application
Service
Center§,

Wk video
- Conferences

LLANs
LANs
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Private Data .| Data
] (Archives) Bases Bases
CPE 6 Data Bases
. i I S‘\:"foch ASC g)ata
. CPE 6 / 3 ) ases
. : 5
/ N Data
CPE— 6 < Bases
= Privat
rivate
o (Archives) ASC Data
Class 5 6 |_~"|Data Bases Bases
Network- / \
Central Office :
CPE Data Data
Class 6 1 Bases Bases
Nodal Access Switch
Regulated Non-Regulated
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1XC VAN

IXC
Q_ {Class 4) . Q

X
ASC / . Application
X

Service
Center {ASC)
IXC Point A >< Global
of Presence B Vans
: Broadband
“ 4 X |central Switch
Appllcatlon/ (Class 5)
Service
Nc|>de
¢ \ A 5 |Broadsand ATPICAP
Ring Switch
(Class 6)
Private
Switching

Nodes ASC -

/aroadband ATPICAP
Customer Switch Broadband

Q (Class 7) Switch

Customer
Service Center
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Class

Point of

Satellite
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Class Nodes
Point of Point of Point of Global
Presence Presence Presence VAN
e 4 Regional/
Class Class National
5 Inter Office S VAN
Fiber .
Class 5 Class 5 - - —
. Local "
Centrex ! vice Agpplication
Feeder | Centers PTSN S?ozl ching Service
Fiber 1 Voice System Canter
{ Data 3
— TT¢Y N, 2, Transport ﬁ'
Transport Fiber Access
Access | C12s - Class || gwitch Point Data
Switch Paint & Rings 6 Bases
| [ Y./
ESP =
PTSN
Overlay VAN
(Value Added Network)
VPN

(Virtual Private Network)



- narrowband-wideband-broadband networking

- interactive switched broadband video phone, dataphone, and telephone

- any-to-any narrowband-wideband-broadband application integration

- multichannel broadcaét television

- full and direct customer access control

- usage pricing

- end to end standard and conversable protocol

- high security, privacy, survivability

- error-free transport

- nonblockage and noncongested

- delayed delivery

- multi protocdl, bandwidth, network communication

- fully integrated electronic / photonic superswitches

- wave-division-multiplexing (WDM) and space-division-multiplexing (SDM)
- class 6 and class 7 switches

- universal access to specialized databases (language, global directory, address translator)

- direct and multi-level of CPE - network interface and interconnection
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- enhanced voice services

- data, image, and video services

- interoperability of computers of different capabilities

- internetworking of private and public networks

- shared public facilities

- secure and survivable transport of information

- customer control of provisionary, deployment, and delivery

- new fibre-based infrastructure

- ease of growth for more usage and higher speed
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Access/Service
Point of Presence
Nodes

CPE
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Service
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- no bottlenecks

- narrowband, wideband, and broadband interoperability
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1) ISDN products
1.1) ISDN basic rate interface (terminal adapter, adapter card, module)

- 2 B channel (64K)
1 D channel (16K)

4 wire (4 kilofeet)
- 192K b/s (144K b/s)

1.2) Non-ISDN to ISDN converter

1.3) Network terminating equipment two (NT2)
- control of up to 8 ISDN terminals

- address control/message identification
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Narrowband Services

Narrowband — Copper

64—-128K b/s

Voica Messaging, CLASS, Selected Messaging

Ckt Switching, Packet Switching, Protocal
Conversion, Error Rated Control, Alternate

Routing, Priority Messaging, E-Mail, Delayed

Dalivery, Voice/Text, Data Base Access,

Encryption, Audit Trails, Broadcast, Polling ...

Example Goals:
50% major cities by 1996
20% rural by 1997

70% urban by 1998

Data Networks

Stock Exchange Neatwork

Police/F Bl Networks Financial

State Agency Networks Legal
Medicalinsuranca Networks Small Business
Aulo Parts Natworks Residential
Auto License Networks

Inventory Controf Networks

Wideband Services

Wideband — Copper

— Fiber

128K-1.5M—45M bis

Bandwidth Management, Wide Area
Network, Dynamic Bandwidth, Private

to Public Internetworking, ISDN-Non ISON
Intemetworking, POP Access, Channel
Switching, . . . Survivable Private/Public
Information Intematworking

Example Goals:*
20% major cities by 1996
10% rural by 1997

50% urban by 1939

X-Rays, Patient Records

CAD/CAM Networks

Graphic Display Networks Medical
Computer to Computer Networks State

1.5M /s Picturephone Networks | Manufacturing
Videg Conference Networks Securities
Wida-Area Networks

Broadband Services

Broadband — Fiber

N {(E0M b/s)

“Thesa exampla goals are presented as an example of the need for ha
agreed 1o by all parties. Each LEC must estabiish this type of procram
thesa.types of offerings-

Multiples of 50M b/s Switched Transpart
Video Conferencing, Picturephone, HOTV,
Computer ta Computer, High Speed Data
Transfer, SMDS, FDOI, Frame Relay, Call
Relay (ATM), & Broadband Information
Transfer, Storage, Access, & Presentation

Example Goals:*

10% major cities by 1997
5% rural by 1998

2(% urban by 1999

 High-Resolution Picturephaone
Entertainment

Media Events

Education Video

Medical Imaging

High Definition CAD/CAM
High Definition TV

Computer to Computer

Data Basa Manipulation
Visual Presentations

Education
Entertainment
Large Business
Residential

ving a plan of action that can be realistically achigved &
in order lor suppliers & users 0 adequately prepare for

g1l 211 dnweizvenins maTulad asHaAfuat



1.4) Network terminating equipment one (NT1)
- 2 wire to central office
- 160 kilobits/second (15 kilometers)
- special coding techniques
1.5) ISDN primary rate interface
- 23 B channel (64K)
- 1 D channel (64K)
- 1.544 M b/s
1.6) ISDN first three layers (OSI model) network control
1.7) ISDN/IEEE 802.6 network interface
1.8) ISDN home communication bus interface
1.9) ISDN rate adapter
1.10) Inverse/reverse multiplexer
1.11) Interface chip set
1.12) Non-ISDN-ISDN interface
1.13) Multiple ISDN common bus terminal controller
1.14) “D” channel interface
- alaﬁn monitoring
- remote environmental control
- class interface services
1.15) Secu?e/encrypted code control
1.16) Sensing interface A
1.17) ‘Polling interface
1.18) Videophone (128K bps)

2) Data networking products

2.1) Data switch for central office (class 5)

2.2) Remote data switch/multiplexer/pad

2.3) Nodal access data channel controller (class 6)
2.4) Network management (class 6)

2.5) Public/private access node ring interface (class 6)
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2.6) Transport error rate control equipment
- circuit
- packet
2.7) ISDN
- B channel data interface/control equipment
- D channel data interface/control equipment
2.8) Data network access equipment for interexchange carriers (class 6)
2.9) Delayed delivery/store & forward equipment
2.10) Protocol converter/code converter equipment
- class 5, 6,7
2.11) ACornrnunication interface
- information switch interface for data
- metro switch interface for data
- ring switch interface for data
2.12) Local area data network access equipment
1 packet
- circuit
2.13) Data interexchange equipment
- protocol conversion
- code conversion
- async-sync
- delayed delivery
2.14) Polling interface
2.15) Sensing interface

2.16) Internetworking equipment

routing/addressing/billing

private-public

public-public

private-public-private

non-ISDN-ISDN

SNA-DECNET-SAA
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- ISDN-IEEE
- LANs-MANs
2.17) Interprocessing
- remote/local database access/update
- distributed program applications

~ trans computer networking
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1) Transport products

1.1) Fibre networking equipment
- business
- home
1.2) Switched/nonswitched transport equipment
1.3) Twisted-pair/coaxial/fibre signal conversion equipment
1.4) Gigabit internetworking equipment
1.5) HDTV interface
1.6) Picturephone III interface
1.7) High speed fax interface
1.8) Videoconference interface
1.9) Class 6 - class 7 interface
1.10) ‘Rural switch access equipment
1.11) Customer network management
1.12) Point of presence (POP) access equipment

1.13) Class 6 - class 7 interface
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1.14) Point-to-point multiplexs
- sub rate (9.6K b/s, 19.2K b/s, 56K b/s, 64K b/s)
- EL,E3,CC-X
- STM1, STM4, STM16
1.15) Information switch |
1.16) Ring switch
1.17) Metro switch
1.18) Network management
1.19) Transport equipment for specialized data interexchange carriers
1.20) Computer/terminal interface
1.21) ‘Error rate control equipment
1.22) Alternate routing equipment
1.23) Spare span switching equipment
1.24) Information interface
- 64K
- El
- E3

ethernet and fast
- X.25 Ethernet
FR

&

- SMDS

- ATM

- SDH
1.25) Dynamic bandwidth allocation equipment
1.26) Customer bandwidth precall control equipment
1.27) ‘Customer network management equipment
1.28) Dedicated network management equipment
1.29) Service interface equipment

- image filing

delayed delivery

broadcast capabilities

off-network signaling
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- calling number identification

- password/key identification

- billing setup

- call/packet duration monitoring

- multiple database search

- computer-to-computer interface

- computer-to-terminal protocol conversion
- data manipulation/presentation

- videophone gateway/access

- interactive inquiry/response

2) Switching products

2.1) Class 5 voice/data/video switch

2.2) Public ISDN/private ISDN routing/control equipment
2.3) Test/maintenance equipment

2.4) Customer network control equipment

2.5) Access equipment

- information switch

feature switch

intelligent node

gateway node

value-added networks

- global VANs
- third party programs
- value-added resellers
2.6) Ring switch interface
2.7) Route control equipméntfor interexchange carriers
- voice
- data
- video

2.8) Distributed switching equipment
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2.9) Standard interface from remote to base (using ISDN “D” channel)
2.10) Remote/customer based switch (class 7)
- home

residence

multiple tenant

business .

~ small
~ large

education

- government
2.11) ‘Voice/data/video integrated switch

- packet

- fast packet

- burst

- circuit
2.12) ‘Security/error control/audit equipment
2.13) Voice/data/video access equipment

- inquiry/response

transaction

data collection

- data distribution

- remote documentation
2.14) Network management
2.15) Private internetworking equipment
2.16) Interprocessing control progfams
2.17) Nested/layered program controllers
2.18) Customer remote communication controller (class 7)
2.19) Polling/broadcasting equipment
2.20) Specialized network management
2.21) Class 7 (CPE switch)

- remote communication

- network communication
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- service communication

- information PBX
2.22) Class 6 (ring switch)
2.23) Class 5 (metro swi'tch)
2.24) Service center equipment

- gateways

information switch

- remote service units
- intelligent nodes
2.25) POP |
2.26) LANs/MANs/WANSs internetworking equipment
2.27) Multilayered networking equipment
2.218) Private/public interconnectivity equipment

2.29) Global internetworking equipment
3) Network management

3.1) Internetworking network management
3.2) Channel management
3.3) Disaster recovery management
3.4) Multilayer network management
3.5) Global network management
- voice/data/video
- IECs, VANS, etc.
3.6) Alternate routing control management
3.7) Privacy/security control management
3.8) LANs-MANs-WANs network management
. 3.9) Customer network management
3.10) Multiple provider network management
3.11) Rerouting and message delivery management
3.12) Survivable network management

3.13) Restorable (1-24 hour) network management
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2.6.1 Public switched voice network

e Telephone dialtone
e Telephone
s Centrex/centron
e Application service centers
- fax (dial up)
- voice mail
e Digital upgrade
- IDN-Integrated Digital Network

rural clusters

{

!

urban overlay

maintenance/administration

l

l

digital interoffice (error in 10’ bit/sec.)
- ISDN-Integrated Services Digital Network
- voice/audio service
~ 2" voice line
~ high quality voice
~ stereo 7 KHz audio
~ “D” channel signaling
- SS7 signaling-CCITT signaling system seven
~ CLASS
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#1~

#1

Voice Network

Voica Network
+CCITT #7

#2

Special Circuits
LANS/MANS

#3

#4

#5

ISDN Basic
“8 or 2B" Circuit Data

ISDN Basic
“B or 2B" Packet Data

ISDN Basic
“D" Channel Sarvices

#6
#7

ISDN Primary (23 B} (Switched)
ISDN Primary (23 B) (Non Switched)

#8

#9

Broadband Channel Switched
Transport Access Nodal Rings

Broadband Switched

#10 CPE Broadband Switched

#11 Interexchange Carﬁ9r

#12 Global VAN

Public Voice Networks

Private Transport Networks

L 7

Public Data Networks
Narmowband

Public W'ldeband Networks

Public/Private Broadband Networks

Common Carrier Networks

Private Value Added Networks

qufi 2,12 srduveunetonazgnsal

41



o OAMK&P upgrade
- distributed administration
- distributed operation
- distributed maintenance
- automated service orders
- rapid provisioning

- rapid testing

2.6.2 Private overlay networking services

e LAN to LAN interconnection

frame relay

FDDI-I

FDDI-II

SMDS-wideband
SMDS-broadband

e Point to point

- SDH transport
e Point to multipoint

- connectionless

- connection-orientedb
e E1-E3 hubbing

e Video conference centers (private)
2.6.3 Public switched data narrowband network

Netwc;rk:
e Narrowband-ISDN
- existing copper
- IDN-ISDN digital overlay
~ rural

~ urban
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~ suburban

guaranteed error rate throughout

data rate interfacing

multirate interfacing

blockage/reroute

- message sequencing
Public data networks (Ckt, Pkt)
Circuit switching (64K - 128K b/s)
Packet switching (9.6K - 64K - 128K b/s)
Packet assembly/disassembly
Ubiquitous
Information transport services

- protocol conversion

- code conversfon
Alternate routing/attempt limits

- addressing

- routing

- traffic loading

- terminal interfaces

- network interfaces

- provisioning

- test/support

Services:

Da'ta dialtone
Dataphone
Imagephone I
Videophone I
Internet TV I
Dafa addressing
E-mail

Broadcast
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Polling
Data digital fax group 4
Delayed delivery/net\york retry
Security
- encryption
- audit trails
- terminal access
- terminal ID
D channel services
- alarm monitoring
- energy management
- meter reading
- home incarceration
- weather sensing
- CPE to network signaling
- ESP to CPE signaling
- terminal ID
Integrity
Privacy
Multiple database access
Closed user group
Third-party software
Record buildup via polling
Classes of service
Access networks

IXC-data networks

ESPs

ISPs

global data VANs
Customer controlled VPN
- dynamically

- per call
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- per day
e Application service center services-Access
- data storage/retrieval
- data manipulation
- data presentation
e (lass of service
¢ Pricing

e Billing
2.6.4 Public switched wideband network

Network:

® Access nodes

e TFiber deployment (selected)

© Cﬁstomer variable bandwidth control
- setup
- dynamical

e IXC network interfaces

° Public-privéte internetworking

° A"l;M/STM switching

e n X 64K bps-45M bps

Services:
e Computer to computer
e Virtual private networking
® (Closed user groups
e Variable “channel” bandwidth
e Wideband data address
. Dypamic bandwidth pricing
e Fiber switched networking
- class 5

- class 6
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~ sub b6
e Wideband OAM&P
e DProtocol access intexjface

- ethernet

token ring/bus

frame relay

FDDI/SMDS

e Video conference centers

e Videophone II

e Imagephonell

e Internet TV II

e Multimedia/multirate workstation

i

e Security & survivabiiity
2.6.5 Public switched broadband network

Network:

o Fiber-based-new topology
- interoffice
- selected distribution
- general distgbution

e Narrowband-wideband-broadband inclusive '

e SDH/B-ISDN interfaces

Services:

e Video dialtone

® Video address

¢ Videophone III

e Workstation (B)

e Video conference center (public)
e HDTV

e Internet TV III
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Computer networking
- CPU-CPU
- CPU-workstation
- application service center
Video/image
- video files
- education
- sports events
User Network Interoffice (UNI)
- STM2
- STM4
~ ATM/STM
~ (N x OC-1) switching
HDTYV broadcast distribution -
Broadband IXC & VAN intemetworking
1t entertainment
- search & browse
‘- lmage storage
- image manipulation
- image presentation
- broadband info switches
- closed user group
- global VAN gateways
- video storage access
- video mail
- integrated services
~ narrowband
~ wideband

~ broadband
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Winchester Hard Disk Drive

2 Floppy Disk Drive 0.80
3 Workstation / Server 0.78
4 CD-ROM Drive 0.78
5 Diskette 0.78
6 Modem 0.77
% Monitor 0.76
8 Magnetic Card 0.76
9 Keyboard 0.76
10 Multimedia Sound Card 0.76
11 Fax Modem 0.75

2 Set-Top Box 0.82
3 Telephone Set 0.82
4 | Facsimile Machine 0.82
5 Telephone Answering Machine 0.82
6 Modem 0.82
7 Key Telephone System 0.82
8 Cordless Telephone Set 0.82
9 Wireless Local Loop Terminal 0.82
10 Digital PBX 0.81
11 Paging Terminal 0.81
12 Digital Satellite Receiver (DVB) 0.81
1% Voice Messaging Equipment 0.80
14 Voice / Call Processing Equipment 0.80
15 Cable Modem 0.77
16 ATM Switch 0.77
17 Digital Cordless Telephone Set (CT2, DECT And Others) 0.77
18 Cellular Hand Set (GSM, CDMA, TDMA And Others) 0.77
19 Teleconference Equipment 0.77
20 Hybrid PABX 0.76
21 Fibre Optic Cable 0.76
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1 Cable & Hamess
2 Motor 0.81
3 ASIC 0.80
-+ Loudspeaker 0.79
5 Socket 0.79
6 Relay 0.79
7 DRAM 0.78
8 Microprocessor 0.78
9 Capacitor 0.78
10 Fuse 0.78
11 Plug 0.78
12 Transformer 0.78
13 Linear IC 0.77
14 Optoelectronics 0.77
15 Hybrid IC 0.77
16 Laser Diode 0.77
17 Microphone 0.77
18 EEPROM 0.76
19 LSI 0.76
20 Rectifier Diode 0.76
21 CCD 0.76
22 Power JFET / MOS 0.76
23 LED 0.76
24 Flash Memory 0.75

Database Management

0.90
2 Accounting Program 0.87
3 Presentation Graphic 0.83
4 Computer-Aided Instruction (CAI) 0.83
5 Multimedia Database 0.81
6 File Management 0.80
¥ Integrated Package 0.79
8 Financial Modeling Program 0.79
9 Geographical Information System (GIS) 0.79
10 Production Scheduling & Control Program 0.78
11 Computer-Aided Design (CAD) 0.77
12 Sales Suppport Software 0.77
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- VAANUAIINTAINNITIAN] (acquisitive capability)

Sanuannsalumssan mneiedannuausavesdulssnoumslunisuaasm
Usziin uavgaduanuiunzmalulad aasaIUA LA lMIAAM Az T3NS
wasuuasvesnnwd malulad wazmadinfneadulumsndaludiudien

- YAANUTINTOIUNITHAA (operative capability) |
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QRELIGIRER M3SamIAuAININET MIAILAUAUATH LASNTITAMINITHER

- Faanuaunsalumsaaulas (adaptive capability)
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use Teat lunsingy
- YannuansalumImuInnIsy (innovative capability)
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Fannuawisolumsduanssy  wuedslannuaansoveslsznoumslums

d a 9

a o | a a  w 4
Ysednd Aafu uazmSe Uszyndldanuilumsnelfifandadiae uaz/mse nszuaums.
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]
= J o W a

nanlnl Nensonslfifeanansznufdrgnemssiauazmsaaia
o a A @ J w A a d = dy Yo
Nnnus lumMsfadendenan  Mmsfadennaafaaithmneluseufiassl 1dda
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Beonwaasauaidhnienni 1dlusevusadwou 70 sems  mdedlundadasitimunely
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9 UsziNUes modem , codec Uay disk drive luswas@es uldwAaduyinedu 24
9
SMTUEAAIUNGUHARS A aAaT
1 a o 4 EY Q‘ '
- NRUNARAMNNNAIUABNAUNDT 6 T18NT
- Monitors
- Winchester disk drives
- Removable disk drives

- Wireless keyboards

Smart cards
- PDAs

1 a W d s
- ﬂf}i!ﬂﬂﬁﬂﬂlWWl'NSgﬁuIWiﬂllu'lﬂﬂJ 7318013

Digital PBXs

Voice codecs

Video codecs

Set top boxes

Cordless telephones
- Fax modems
- Cable modems
1 a o (Qy 1 ad a 4
- ﬂquwammmwmuﬂmﬂmauﬂﬁ 5918013
- ASICs
- Micro controller devices

. - Optoelectronic components
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- PCBs
- LCDs
1 a o 'd 4 4
- ﬂquwaﬂﬂmmmﬂﬂmm 6 318119
- CAI software
- Telecommunication software

- Speech recognition software

Interactive voice response software

- Database management software

Multimedia database software
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1. Tﬂiamimuuﬂaﬂuwnuﬂwammmmmiwammzmsmaaﬂqa 531911509
- uH933390 19l (IC Packaging)
J a o R
- #15aaan (Hard Disks)
= I's .
- UUIRDT (Monitors)

1 a o
- UHNIIITNUN (Printed Circuit Boards)

w3eld i luasuSou (Home Appliances)
@ a o S 9 = 3 d' 1 A
2. Tasemswannnaaduainlfina TuTaisugaienisdeesn 4 s1enshe
1 - I'd . .
- ur o937 1WA (Wafer Fabrication)
- M3eenuuuI99551 TWH1 (IC Designs)
- FVUAASWANLULUNIIY (Flat Panel Displays)

- upfiulszawdaauLee1iag (Solar Cell Panels)
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a o 4 ° 4
3. Iassmsndagunsal Insaumnauionaunumsiuduezoruun 4 519A1540

ey Insansiuninlng (Class 5 Switches)

inTeveaenszae 13ae (Wireless Local Loop)

1950950 Tnsdwyl 13910 (Wireless Handsets)

Cg '
91/n50lin30418 (Networking Equipment)
4. Tasems lssnmdunuumswaamoadvayudninvuianaiuazyuindon 4
-}
718379

a w 't a d
mysenuuUNaasaa lneldneuRunes (CAD/CAM Product Design)

a T = o
- MIDBNUUULALHARLNUINTITWUN (PCB Design and Fabrication)
b4
a 1 a g a a a
- nisUseneulaznaaous U B nnselnduuudafaig (SMD
Assembly and Circuit Testing)
a o Y 4 roog Y :
- ArnaTeUHARdasImeAuaauLman i aanzinedan tazau
1laeans (EMI/EMC, Environment, and Safety Testing)
Y] d ¢ A [V @ a
5. Tasemswanngomsenanatenelulssmetasaduayumswan 5.
&
J18N177D
Jd 7 o [ = ¢ A 1
- geRiiTd M uReuRunoINas o lUNITTaU (CAT Software)

a Y w_ a

4 & o 9 o
- g S mSUT U suaLUUNAANRY (Multimedia Database Software)

a3 U

4 d o [ LY o v ..
- gariusdmsumssuinmatazaionys (Speech Character Recognition

G Q4

Software)

e o Y v .
- gorIT AU INSANHIAY (Telecommunication Software)

¥

o r'd a
- aeWNITNMeAUMIHNER (Manufacturing Software)
3.4 msfaanmalulagdhnug
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o = as S o =~ Py [ o
Tagiwaveswansuna lanadonduniadaaid musluseuusaduan 70 51915910
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WaaSammed umaTuTatmsaumeTianya 221 510015 Wundadud lunsiivua
= ac L - gJas o PP
maluladdhvine  Taedimsdadonainns 14350 TeAUANUAUYDAAITEIVIY “Expert
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1) malulagnsd3nn15n1INEA (production management technology)
malulaBmsiamsmands vuedenuimsdamsnszuaumssie wazmsnu
9 (] a a o oa a a
AuABAIY aunu a1 uazasdweulunskde THiAadszdnEam Ysedniea uae
Usgvida
2) malulagnszuIumsaan (production process technology)
~ a : = i a 3/ A o A
maluladnszuiumsnan — Muretennug lumskaauasms lnseadnsuazingog
& a q’j ay 1 ¥ 9/ o a o o o A
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maluladlumsudsgUSagduldiluFuduuazduilszneuandedinuaniaunaia
(specification) Aldsmua’ld
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3) malulagniseenUUNARN MM (product design technology)
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a o I's o o
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F4
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aunusAvesTudm dauilsznen uazsdadusl wuguanifinemenw na Tdih vie
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4) malulagimmzrandam (product specific technology)
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3.4.1 maluladnldTiuvesuandsamionsans

Hj @ﬂ%?ﬂﬂﬁgﬂjuﬂ'ﬁ.wa AND Glﬁﬂ!cﬁﬁ'l{ﬂkngﬂlﬂﬁﬂa ﬂﬁ'mcﬁ'mw’fmmﬂuhﬁ
ssaummzitunsunzaUnsailumandafindiendefy fafumaluladdldlunsians
MIHAR  nsTLauMsHaR  uazmseenuuunAasmasuduma TuTadnigssudu 18 lufou
nAnARSal TnoflswaziBoadsdl
1) walulagmsianmsmania
- Total Preventive Maintenance (TPM)
- Total Quality Control (TQC)
- Just in Time (JIT)
- Zero Defect (ZD)
- Value Engineering (VE)
- Statistical Process Control (SPC)
- ISO 9000 =
- ISO 14000

2) maTulagnszuaumsnan
- Computer Aided Manufacturing (CAM)
- Plastic Injection Moulding
- Metal Forming
- Metal Stamping
- CNC Precision Machining
- Fine-line PCB Fabrication
- SMD Assembly
- EMI-EMC Testing
- Environmental / Safety Testing
- Machine-vision Inspection
- Optical Inspection
- Material Handling
- Clean Room Operation

3) maluladmsesnuuuniniaat
- 3D Computer Aided Design (CAD)

- Computer Aided Engineering (CAE)
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- Plastic Injection Mould Design
- Metal Forming Mould design
- Progressive Die / Tool Design

- Product Design for Physical Qutlook and Functionality

- Product Design for EMI / EMC Standards

- Product Design for Environmental / Safety Standards

- SMD Circuit Design

- RF Circuit Design

- PCB Layout for RF Circuit
- Microprocessor Design

- ASIC Design

- Hardware and Software Interface Design

- Connector / Socket Design
- DSP Design

- High Speed Digital Circuit Design

- PCB Layout for High Speed Digital Circuit

'A ) v = Y d d d
3.4.2 wmalulaanflaldsiufuveNannanasanas

n:ldld s a ] I'd I's o a () 's Y Py
maTu et s dnun NIz Yo IHA AR UM 815 AT Yadnaaf Main19a1Uma Ty Tad

g

o 1 Y] ;'"n L) 4 @ { 1 1 [ w
asaume ziidnuaeuanaeiull  Jesvnanansusasidnyaushunnmeogiaause

a W 4 P v = I~} 9/ r.s'dy
PYINANATUNIZUANUUANATUNSIUANUDY ‘lu*nu%
Snuaziaunuana1aiuie

Py a  w 4
- maluladmnisHaRA M
1) Disk drives
- Survo Motor Control
- Anti Vibration Design
- Thin Film Coating
2) Wireless Keyboards
- Infrared Technology

- Noise Control
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3) Smart Cards
- Encryption
- EEPROM Design
- Application Software
4) PDAs
- Operating System Software (or Window CE)
- Thai Character Display
- Application Software
5) Digital PBXs
- Backplane Design
- Real-time Operatign System
- Queing Theory
- Signaling (EPNSS, R2, SS7)
Protocol (PSTN, IDN, ISDN, ATM)

- I Series and Q Series Standard
6) Video Codecs

- H.320 Stgmdard

- DSP

- MPEG
7) Cordless Telephones

- Firmware

- VCO

- DSP

- Voice Compression

8) Fax Modems

Fax Protocol (G3, G4)

Driver Software

Data Compression

Telephone Line Interface

V Series Standard

9) Cable Modems
- RF Modulation
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- Code Conversion
10) ASICs
. Electronic Design Automation (EDA)-
- System Design
- Application Specific Architecture
11) LCDs
- Thin-Film Technology
- Surface Polishing

- Precision Technology
. [¥) a o Jd d
3.4.3 malulagniysuisanansansoniiul

Lfi*aqmﬂﬂs:ﬁaumsmﬁmaﬂﬁmﬁmﬁﬂﬂwﬁafumuuazqﬂﬂmﬂumiwﬁmé’w
afafy Aol e Tulaaaldlunssanianisian ASEUNUMITHAA  LBTATOBNLUY
waadasl  SufumaTuTodfamsaes deusu i@ Taodnlng  Fwzawisauenlday
UszinnveunaTuTas 1gdei

1) walulagnsiansasnan

- IEEE Standard on Project Management
- Total Quality Control (TQC)
- 1SO 9000 -3
- Reuse Library Mandernent
- Software Design Management
- PRINCE
- TICIT
2) maTulagnszuIumsnan

- Software Developmedt Tools

Computer Aided Software Engineering (CASE)
- Relational Database System

- Software Quality Assurance Tool

- Code Writing

Code Testing

- Documentation
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- Usability Analysis
- Configuration Management
- Defect Tracking

3) malulagnisoonuuunaniag

IEEE Standard on Software Design

Process Design

Data Modeling

Module Generation

- GUI Design

Event Activity Analysis

Real-time Software Design

Object Oriented Modeling

HL7 Trapslation

3.4.3 malulaanilalymsuvesansamva Wi

Aadan ¥q ¥ L) a o o s 4 a w A 9
ma Tulaindlalds i uvesHand o il sxdidnyuemuyssnnuoams sy
° d ar':/’ o [} PR LY =
AuuaznIsR1uTesreryiuasiug  lasdnvazuandlsfiaugdaveunalulatmuie
a o o o ' Y [}
HARAUTIAINE1D AL

a  w o
- wa Tu Tagmwiznannum

¢

1) CAI Software
o Application and Content Development
2) Database Management Software
- SQL
- Data Structure
3) Multimedia Database Software
- Object Oriented Database

- Relational Database
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nqurindaaimaduneuiiuned 6
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37U 24
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wnzina TuTeBmmzinizasvesudasninduai =§qmwzﬂﬁnwaﬁmﬂ%’fﬁ'ﬁr(swazlﬁaﬂa
nnidemsdaidonma luTadidhwmun)
- maTuTadnissamsmswan
- Value Engineering (VE)
- ISO 9000 |
- ISO 14000
- maluladnszuiuniswan
- Computer Aided Manufacturing (CAM)
- Fine-line PCB Fabrication
- EMI / EMC Testing
- SMD Assembly
- Machine-vision Inspection

- wmalulagnisoonuuu

3D Computer Aided Design (CAD)

Computer Aided Engineering (CAE)

EMI/ EMC Product Design

Styﬁst Product Design

RF Circuit and PCB Layout Design

SMD Circuit Design

DSP Design
ASIC Design

High Speed Digital Circuit and PCB Layout Design

S a w '
- mﬂTuTaﬂmwwwammm

Thin Film Coating

i

Infrared Technology

Noise Control

- Encryption

Real-time Operating System

Telecom Signaling, Protocol, Standard
- Voice and Video Codec

Data Compression

. - RF Modulation
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- Code Conversion

- Surface Polishing
dmdumaTuladdmnovesrasusiaenyiad mevssumnnodan 18
- malulagmsdanisn1snae

- IEEE Standard on Project Management

- Reuse Library Management

- ISO 9000
- malulagaszuaumsman

- Software Development Tools

- Computer Aided Software Engineering (CASE)

- Documentation

Configuration Management
- Defect Tracking -

a a @ s
- mﬂiuiaamiaammuwaﬁﬂmm

IEEE Standard on Software Design

Data Modeling

Module Generation

- GUI Design
- Event Activity Analysis
- Real-time Software Design
s a  w 4
- wmaluTagmmznandum
- Application and Content Specific Development
-sQL

- Object Oriented Database
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- QG]ﬁ‘l‘ﬁﬂ'iillﬂﬁwaﬂqﬂﬂimﬂall“ﬂ’:mai (computer equipment manufacturing
industry)
a s
- E}ﬂﬂ”mﬂiiuﬂﬁwﬁﬂqﬂﬂimI‘V]iﬂllu’lﬂn (telecommunication equipment
» manufacturing industry)

) Y

- gARIMNITUMINAATUAUBANNand (electronic component manufacturing
industry)

- gAEvnTIUMIHARYEYIIIF (software manufacturing industry)

- QﬁlﬁWﬂﬂiiﬂJmiU?ﬂ‘limiﬂ’umﬁ (information service industry)

- QAEIMATIUMIUTANT INTANUIAY (telecommunication service industry)
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1. madszmnamsandeyaiimnsodszmnamsidlaanse
a. a 'd
1.1 mMsdszinamsaigiimsinsziaunisonnsy
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. . Yy a d . .
regression analysis) A38N13 AATIZHA MU THUUDUIAT (time trend analysis) AIBTUATT

Y, = a+bX

a o 4
Y, = YnvesaIaNaad it inne
a = 719199 (intercept) YDIAUAS

Q"
= AUs2aNT (coefficient) VOIANN1T

X = Faara e il

Y ac a a a - ~
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a 4 a a
’Jmﬂzﬂﬂﬁmiﬂujmﬂﬂﬁzﬁmwﬂ (Cumulative Annual Growth Rate, CAGR) 42081013
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Tag b = Y,
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2. msszanamsandeyaiimmnsedszananmslalaanse
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- communication mode : narrowband to broadband

point of access / service : fixed to transparent

- dial-tone : voice (voice data) to video (voice / data / video)-
- access to network : one to any to any to any

- access to user : one to many to many to many
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- new fibre-based infrastructure
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- Interactive voice response software
- Database management software
- Multimedia database software
a w 4 oo A Yy Y :l‘ o a g1 o
il'lﬂNﬁGIﬂfM"YlL‘ﬂ']‘HNiﬂﬂﬂﬂmﬂﬂ‘lﬂlmﬂﬂ\‘lﬁﬂﬂ !5']E]'l‘ilﬂ%u']iﬂﬁ]mﬁ'lgﬁi’.mﬂﬂiﬂiﬂﬂ'l‘i
S 1y 1 o q ¥ d s a & Y @
eguad luumuulun IT 2000 Tesmuisodalhidulnasanmisnasiinaianmediuniswan
a [ [ [ dy
gaamnsIn wsbgne uazdean 18l 3 Tasemsdel]
y a o dada Yy A
1. Iﬂ'i\‘iﬂ'li Internet TV ﬂi&’ﬂﬂﬂﬂ?ﬂﬂﬁﬂﬂﬂ‘l“Vm!ﬂU'J‘U'ﬂﬂﬂ’ﬂ
- Set-top boxes
- Cable modems
- Fax modem
- Video codecs
- Wireless keyboards
- Multimedia software | \
- Computer-aided instruction (CAI) software
- ASICs
o ! Y a o el A Y A
2. 1A59M5 Class 7 Switching UszneunuNannunNe1e Ao

- Digital PBXs

Voice codecs

- ASICs

- Telecommunication software

- Speech recognition software

- Optoelectronic components

. g/ a o el A 9/ A

3. 1A39M15 Electronic Commerce U5ENaUAWHAAN UNTUNEIVOY AD

- PDAs

- Smart cards

Cordless telephones

ASICs

- Microcontrollers
- Database management software-

- Multimedia database software

112



Q Y] = ~ Y g' @ d‘l E Y] a a o (-
dwsuma Tulatithnueissdesihmsvauuie [ eusawauaznaanand o
'y
9 [ . YY) 1 a a
dhnunedrsduldednensuises aludwsmssenuuy  msHaa  MIsAILRUAISHAR  A1S
@ 9 1 :ll Prps 91 Y] a  w '3 ]
nagol uazmsnaiaaudas) Ivanalulasfieunselgswniulundasusilszinnaieg
dd' ' a s 4 é [ s 3 o dy s
uazina Tulatmwiznizewoumazninium Feervsznanwoduvd ladeil (s1eazidong
o 9 LY - | ~ .
nndemsaadonma luladdhnune)
- walulagnsIANITNITNES
- Value Engineering (VE)
- ISO 9000
- ISO 14000

- maluladnszuIunISHES

Computer Aided Manufacturing (CAM)

- Fine-line PCB Fabrication

EMI/EMC Testing
- - SMD Assembly
- Machine-vision Inspection
- malulagmsesnuuy

- 3D Computer Aided Design (CAD)

Computer Aided Engineering (CAE)

EMI / EMC Product Design

Stylist Product Design ‘
- RF Circuit and PCB Layout Design
- SMD Circuit Design

DSP Design

ASIC Design
- High Speed Digital Circuit and PCB Layout Design
- maTuladmwisHans s

- Thin Film Coating

Infrared Teéhnology
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- Voice and Video Codec

Data Compression
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Code Conversion

Surface Polishing
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REAL-TIME MPEG CODEC MODULE




TWO-WAY PAGER




PERSONAL FAX SERVER




VSAT SATELLITE NETWORK




INTERNET ACCESS




PORTABLE SATELLITE TELEPHONE

-




WEB TV




INTEGRATING BANDWIDTH MANAGERS FOR FRAME RELAY, ISDN AND LEASED LINES




DATA, VOICE, FAX AND LAN INTEGRATING MULTIPLEXER




UNIVERSAL INFTERFACE CONVERTER




FRAME RELAY AND ISDN




ISDN TERMINAL ADAPTER




FRAME RELAY ACCESS DEVICE




VOICE AND DATA SUBSCRIBERS

WestBound 9604 =
Subscriber Drop
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