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Chapter 4 Asymmetry
Chapter5 4% FEXTHR

Description

A

Most natural and biological systems are symmetrical in structure. The left side of a man looks similar to the right side. But
if you try to observe deeper into the system you can discover a lot of asymmetries within that symmetrical structure like the
heart on the left side and liver on the right. Most man-made systems also contain specific asymmetries within a broad

symmetrical structure. Strategic placements of asymmetries can increase efficiency in symmetrical structures.
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The objective of Principle™ :“Asymmetry”is to consider changing the shape or properties of an object from symmetrical to
asymmetrical. Asymmetrical structures are found in hardware where the left side is very much dissimilar with the right side.
For example, there are asymmetries in the keyboard. The special Esc key, the numeric keypad, the large enter key etc. all

asymmetrically located.
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@ Asymmetry is used to balance a system and to improve design consistency.
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< More efficient use of space

e ZEHz L0 EREICHAT 5,

< More effective use of resources

= U Y—=2% IV EROCFIHT D,

@ |Improve balance of complicated systems

T IRV AT ADNT Ak L&D

& Marking objects or items to differentiate from others

T FT7Vx/ MNERIFHEBIZY—2 200, OO0 bENET 5,
@ |ncreases system efficiency or performance

T VAT LORPHEREAH KNS E D,

@ Increase user convenience

= a—WF|ZLoTOERMSZM EIE5S,

@ Ease of operation

e BEEEHIZT D,

@ |Improves aesthetic appearance

= EMRREAZRLSTD,

& Improves ergonomic features

= N TP E SRR T 2,

@ |ncreases flexibility and compatibility

o REMEL Bt 2R ESE D,

Application situations

BAT S L Lnga:

Let's analyze where is system normally tends to be asymmetrical. When a system has even number of elements, such as
four wheels, it's possible to place equal number of elements at both the sides. But when the system has odd number of
elements, like one nose, three wheels, one steering etc., those are to be placed at the center to make the system
symmetrical. There are two difficulties in keeping all those things in center, First- there may not be enough space to
organize all those odd numbered items at the center, Second- it may not be convenient or efficient to place specific
components at the center. In those cases, the system is made asymmetrical.
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VAT KTIERICIES D, |

v' Where both sides of a system do not demand equal load- asymmetrical data transfer, Asymmetric
compression, Asymmetrical Digital Subscriber Line (ADSL).

vV UAT AOWRNCER SN D AMMBE L RWEE T — S ik, IR, ADSL (FEx PR
7 YA VIR AR

v/ To improve balance in the system- introducing asymmetrical skills and experiences.
V VAT LEDONT U RAERBET D702 IEFRR A TS0 OE A

v" The number of items are odd which cannot be equally divided- such as, right protecting notch of a floppy
disk.

v HHBOEPEGFET, [£A] R T 22 ENTE 0 Bl 7uey a7 0 A7 OEZIAKRIE
JwF

v' Where it's required to differentiate a few from the rest others- visited hyperlinks in a different color,
syntax highlighting in different colors.

vV DBEOEDEZDOMOEDINLENNET D I EBRKERGE BRESLDNA N T ERIOBTE
R, S B2 % A CHRAN R

Improve ergonomic features- asymmetrical structure of keyboard, mouse and other devices.
AN TFH R E LR T D F—R—F, v T A ZOMDT /A X TOIE PRI
Increase aesthetics- asymmetric icons for mouse pointers.

EMRARZEZB LSS v T ARAL U ZDIDDOIEMRT A 2

Better usage of screen space- Asymmetric structure of user interfaces.

HHAX—AZ LY R 2—F A ¥ T = — AOIERTI S

D N N NN

4.1 If an object or system is symmetrical make it asymmetrical or

introduce lines of asymmetries.

41 FT7Vxl FERIZVATARMHRRD, TREIERFRICT D, H D VITHFR

D,
Special Characters

RPBR ST

Using special characters like /* */ (java / c), //, *, Rem (Visual Basic), <!-- & (HTML) etc. to indicate that the following

line of text is a comment and not program code.
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Bk S LC, 2RSS TR A MIN I 07T ha— FCER<ERTH D Z L2 FRT5: #lziE, javaec
TIE /**/, Visual Basic Ci% //. '. Rem, HTML CiZ <!-- --> %ffi9,

Using special characters in programs such as line separators “;” and code block separators “{ }” in ¢ language.

Other special characters like *.” for current directory “..” for parent director.

= a7 A [EE] CRBRXTFEMHEHT S flZiX, ¢ 3BT, TREIVIC T 2, a—R7my
JXEIVIC {}) 265, ZOMMOFRXToX, 1) TBREOCT V27 MU %KL, . TET
4 L7 MU ERT,

= Using JavaScript within special brackets or tags in a html page. <%@ Language= JavaScript %>

= HTML ~X—U T, FEk7e G0 % 7o Fiz AfuT JavaScript 23 %: iz i1E., <%@ Language=
JavaScript %> .

= Wild cards- Searching files by giving wild card options like “*.exe”, “report?.doc” etc.

= TANRAI—R Z7ANVERTBEIZTANRAD—ROET v a v w2BETH, Flzid, [*exel ,

lreport?.doc) 72 &, [BRE: ZOFID [+ X (ZBTHRW) [EEOXTHZEKRL, 1?2 1T (ExED)
EEOXFINEERT D, ]

Asymmetric mouse pointers

FEXRFRIR~ T RARA U F

The structure of a standard mouse pointer is asymmetrical, it points either towards left or towards right. The pointers for

right handed mouse point towards left and pointers for left handed mouse points towards right. This is made intentionally

to provide user comfort.

TEAER 20~ U ARA U Z TR G Z L TR Y | EEEIAOEL LN MER L TWd, FFA~UAOKRA
23 MER L, EFAOLOTEATMEHE L TWD, Zhida—WFiciiEe ke, BRMICELRLE DO TH D,
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Right Handed Left Harded

Moluse Pointers Mouse Pointers

HERAO~T ARA 4 ETFHAO~ ARA X2

Asymmetry in computer hardware

a Y a—Z N — RY = TIZBT 5 IERMTE

Most hardware devices are asymmetrical in structure. Even if some of them look symmetrical from outside, there are many

internal components, which are placed in asymmetrical order. Besides components like power switches, adjustment

buttons etc. are always placed one side of the device, which creates asymmetry.
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= Asymmetry on the keyboard layout- (i) The large enter key on the keyboard, (ii) the isolated navigation keys, (iii)
the dispersed layout of the characters on the keyboard shows asymmetry.

= F—R—=FDOLAT7 7 MIETHIEFFME: () F—R—FEOKREARTF - F—_ (i) TLOTERE
INTWHFTES—vary s F— [EAETOB#EZRTX—], (i) ¥—F— N EOXFORELE,
IR FRE A R LT D,

= Speakers in surround sound - Using a combination of large and small speakers in surround sound, the multi
channel audio output.

= FITUU R T RICBIBAE =T BTV R TR (RAFF X RADF—F 1 A ) 1Tk
WT, KRERAE—H /NS A — D EHAEPETHHET A,

= Write protecting notch - The index hole and write protecting notch are found on one side of the floppy and not in
both sides.

= EBEXABBGIE vF: Tuv 4T 4 AT T AT v ADILEEZIALIE , v F [HIVIAL] IE,
FANZ7Z T &0 . mHAlZIE 72,

Write Protect
Tleteh

i

A¥-inch

54 FO7av 4T 4 Ay EBEXIAKRBYIE ) vF

= Similarly the write protecting notch in 3% inch floppies, in flash memories and other types of disks are examples
of asymmetries.

= FEEZ, 35 AT 7uv 4T 0 A7, 77 v varA®) BIOEFOMDT ¢ A7 ITBITFHEZA
FBEIE 7 > T FERHOFEFITH 5,

= Labels on CD - The labels or stickers are placed on one side of the CD. This is intentionally made to keep the
labeled side facing upwards and avoid mistakes of putting upside down.

= CDLEDOT~YL:CD T, 7-UHDHWIEAT v BT EICEITFE G TWA, Ziud, 70L&
HZW2E BAE ISR, EFIcE < BhEWEZERIT 572012, BERFIESNEZLDOTH D,
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Asymmetric compression

FEXHFRIEAE

Asymmetric compression for video files which are quick to decode during playback. Asymmetric compression is more

efficient in compressing video and graphic files compared to symmetric compression.

BT A DT 7 ANV EIERFRERME L, FERFOESZRRIZTE 5 L5127 5, ERMEML. IIHEMIEST, ©754
[BEig] BLOT T 70 v 7 [#IEEE] 77 AV EERTT 2 OISR L0,

= Using asymmetric compression to control Spam- The idea is to force senders of email to spend more time before
sending the emails. In other words the sender pays more than the receiver as it opens faster at the receiver’s end.

= ANLA =V EMET D OIETER AR T % A —VOREEIC, AV ERETHICH
o TEVZL DRFMZRIT L ZLEEZMHEILE I LWVOIBEZXTHD, WAL L, ZEHEOMTITA
—NEEVESHITLZENTE, ZEELY BEEEOAHEZRE T D,

= Asymmetric compression for data backup. This mechanism is just in the other direction to asymmetric video
compression. In making routine backup files, we fully expect that most of the backup files will never be retrieved.
Hence backup time is more important than the restore time. A fast compression at the cost of slow decompression
is useful in this case.

= T—HANRNyIT v T OEOOIEMHENM: ZDOA D= A NIETAOIEMHEME D L 5 EW MmO
HLDOTHD, TED [EMR] RNv o T v T 77 ANEERT DB, NI T v T Liz77ALD
KEGHRLTEILSINRWEAS ) Z e xbhvbiud+a T L Tnd, 22T Ny 77 v T OFTE
R [T &) 2, HOLOERM LD b RFTHDH, (LAY — RPEBWT &2tz L) )
HREREN Z O%LAICHHATH 5,

= Asymmetric encryption (also known as public key encryption)- which uses one key to encrypt a message and
another key to decrypt. It is more powerful than symmetric encryption where the same key is used to encrypt and
decrypt.

= FEXNHIE L (AFERE S e LTHHEOLNTND): Ay =% b T 2010 —2D8 A,
[Z DB FbENTZA v =V %] H5T 2 DICHOEZRE S WSk & 1H 5 LR —O#EZfE 5 PRk
FAEDHAELY bR TH D,

Plugs and Connectors

I Taxs

The asymmetrical structure of all plugs and connectors to prevent the incorrect usage of the connectors. The earth pin is
differently shaped than the other pins. Various connectors like power plug, IDE connectors, SCSI connectors, serial port
connectors, parallel port connectors etc. have corresponding asymmetries in both male and female sockets so that they

cannot be joined in wrong direction.

FTRTCOT TV [ELIAR] R F 7 ZOIEFREEL, a7 ZefiEs TES Z & 2T 270 Thd, 7—%
[BFEH] vridfhorr L idE-sRIC L Thd, SESEhaxrs 7 BlxiX, BR77 7, IDE ax7 %, SCSI =%
78 VYT NR—h e ax s Z  RNT LR =k ax s B ) X, ARERARAD Yy MOWIFIZHHE LIZEOIE
SFREZ S S TRY, MESTZHEICHERHIT O Z LB TERNVEIIILTH D,
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= Special connectors - Special connectors with complex shape/ pin configurations to ensure correct assembly.
= Fkax 7 2 GHERERROE UEELE bRk X v, IE LW A TERGET 5,
= The expansion slots of a mother board where the expansion cards are inserted.

o PR RORIEA T b [AE ) MR Y 0] JEES — FEARAT B4 [Z OB %
2 BIERTFRIC L C b 5]

= Red wire and green wire-The red wire indicating positive current in power supply cables inside PC assembly.
= ROUATXEFEDOTA Y XY aWHOERT —7 MZBWT, REDT A VIXEEEDOERE T,

= Computer tables- The specially built computer tables to keep cabinets and keyboards. Computer chairs and other
such special furniture for convenience and comfort.

= AE2—FZHOT—=TN arta—42 [OFH] DI T7—7 4T FrbExry bR
F—R— R ANTELS bD, A a—F o7 L FIEME L PEMED 72 DI RN E- T2
AR,

4.2 If an object is already asymmetrical, increase the degree of

asymmetry

4.2 FT7TVx7 BT TIIEHNHTHII, ERNFOBRELERIT L,
Syntax highlighting

X DIRFRER

Using different colors to highlight syntax in a program editor or word processor. For example, in a program editor the
Keywords are shown in one color, comments in another color, mistakes in different color etc. Again within the code, the

begin and end of a block may be shown in different font styles.

TRTTATT 4 4RI — R aky PICBNT, ARSI T OIS ESERAZAND, #lIE, e s T A
TTF4ZIZBNT, ¥F—T—FREHDH 2D TRRL, aAL MERIOBT, =7 —%2F/iESTATRRIT D, 56
W2, [FrZ7F7L] 2— AT, 7Ry 70O LD % L] B/ 7 4+ NAZANLTRRITHIELEHTE D,
= (i) Using underlining for hyperlinks in web pages. (ii) Changing color of the hyperlinks after viewing the linked
web page.
= (i) Web _X—=I T, ANV T [RDDH T L] & TFREMT TRT, (i) U r Stz Web X—T%
WL tRIINA R T B ES Tt TRIRT D,

= Code Indenting - Use of indenting and line spacing to make the program code better formatted and more
organized.

= IRZI7Aa—ROFFT: FRFBIOEAfTZH~T, 7rnr 7 h8a—Fe2l i< 7+—<>v |
L. —EHd 5,
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= (i) Bullets and numbering in formatting paragraphs. These options start a paragraph differently than others. (ii)

Using different levels of bullets and numbering, such as, 1.a, 1.a.1, 1.a.2 etc.

= () BEO7+—~y FET20IC, @EEEOEa2Ly b RH~—7] REFZEOT D, ZThbHDA

Ta T BEBEITESTE R DI E D, (i) SESERLALDOE 2Ly FRFESZSTEM D,

Bz 1%, la. lLal., la2 =&,

Asymmetrical user interface

FEXRH R —F A L H T2 —R

The asymmetrical structure of the user interface gives more possibilities to keep various options on the screen, like
windows explorer, Microsoft outlook etc. The left panel of outlook shows a tree-view of folders and right side shows the

details of messages.

a—WA BT 2 — ZADIERFIEE T, SE8ERF T g VAR EIRTERICL D 2L OrEER A 52 TN D,
il 2 1Z, Windows ® =7 A~ 11— <> Microsoft @ Outlook 72 & T %, Outlook DL DLEDERZIXT AN KDY 1) —

HEr R, AHIEA v E—V03MZ2 R LTV,

[@ car - Microsoft Dutlook =10j x|

Fle Edt View Favorites | Tooks  Ations  Help

Type a question for help |+

Cpinew - X Goreply RoReply to Al GF Forward | =5 Send/Receive

Folder List
-G Serk Items A

nthe CAR Project
n the CAR Project

‘ Tasks
=G} Outlock Today - [F
o Calendar

eeeeeee
So that T will update the prototype snd present
before Mr.Zimon leaves India.

When a create a shortcut of a program, the shortcut icon has a small curved arrow in the lower left curner. This
arrow helps identifying it as a shortcut (or link) and not the original program.

Tal I a0 a— by BT E v a— by T A 3 A NE L IR o T RKEINE TS
IZT&E5, ZOXRIE, Thiva— by MT7Rbb, Vo) ThHy, AV FAr T ATHRND
ZEEWMBITDOET S,

The commonly used asymmetrical layout of the web page- containing page links on the left and the textual
content on the right.

7 T R—= T RANE SN AIERNRR VAT 7~ R=UA~D Y I BRI, XEa TV
FHIZEE T 5,

A cut piece from the pie chart.
M7 77PN LT [BED] By hE—2Z,

Tooltips- Displaying tool tips on top of buttons, hyperlinks and special areas on the application screen or web
page.

V=)V F T T =g VIR Y =2 TRV N T, IR oNA =T T MR T ek
D EIZ, V= F o T EERRT D,
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4.3 Change the shape of an object or system to suite external

asymmetries

4.3 FT7TVx7 MPRVATADBREEZ T, MEOIENPHEICEE SE D,

The interaction between human and computer is fundamentally asymmetric. We always like to feed less (or nothing) to the
computer and in turn expect more (or everything) from the computer. This is always kept in mind while building computer

interfaces, whether serious or entertainment stuff.

AM & 7o =2 OMAEFERITEARNICIERNTRTH 5, bhbiuinob, arta—2Ith2 20138007 (&
HUNI, ELIZLT) | —H, arEa—2nbii0iFEn £ (Fid, 7T LEHET5H, ZogiFary
2= AU F T2 AR T L LIICHICHETRETHY, EHEOLOTHEEDO LD THLR L TH D,

Ergonomic computer devices

ABITHEN R a L BPa—FF N, R

Most devices are operated by a single hand, either left or right. As shape and efficiency of both the hands differ, it is more
effective to design the device to suite that particular hand. There are continuous improvements on the ergonomic features

of computer peripherals and devices.
FEEAEDT AL ZAIFFTHRIEEND, HTFHLVIIETFTHD, AFLEFTIRLARLALRLINE, FEOH
DT L2 LD IET A AEBRET DHBHRNTH D, v a—F OFIKESCT A AL £ O AR LR
RO T B SN TV D,

INVENTION: 8 Ergonomic mouse

Rl 8: A LR e~ 7 A

There are many input devices for the computer starting from mouse to trackballs. It is necessary to

improve the ergonomic features of a mouse to make it more comfortable for the user to operate for a

long period of time.

AL —FOANEBIZIIVTAND P T v IRV ETEEOLOR DD, <~ T AD N TER7R
Friga B LT, 22— PR LV IREICRIFFBIECZ 2L 0ICT2 2 LR ETH D,

McLoone, et al. invented an ergonomic input device (US patent 6590564, Assignee Microsoft, July 2003)
which comfortably supports the hand of the user while the fingers are associated with the buttons. The
finger-side surface includes four input buttons and the scrolling wheel. The thumb-side surface is fairly

steep and almost at right angles to the finger-side surface for better grip.
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McLoone &1, AR LFRY7R ATJEEE 2 F800 L7z CREFRFT 6590564, FrittEd: ~A 7 oY 7 k| 2003
7 H) 2—FREERY NP ZTHWDHIRET, 2—VFOFLLMES LI 5D TH D, FEMOHE
X4 BEDAN RS e AT v —VRA =D o5, BIRRIOEIZNR VG- TEY | RO &
FZFEAICLTEISTI LTSS,

= Ergonomic keyboard to keep on user’s lap- Compaq invented an ergonomic keyboard (US Patent 5825612)
whose bottom side is wavy and configured to receive the top portions of the user’s thighs which stabilizes the
keyboard thereon.

= 2 PORICTE D AMTEM A% —R— 1 : Compaq 2 %W L7 AR L7 % —R— FCKEGF
5825612): EHNEIE T, 2 —HFDORBEH L7 4 v F LT, BETHF—R—RF2LESHE5D,

= Structure of headset- The headset with speakers is shaped to fit on the human head having microphone connected
at one side.

= ~y Nty hoE: A= HO~y Ry MI, v~/ 7 adR 2 Fuicim) 5, ADIEICT 4 v
T BRIHESTH B,

Asymmetrical Data Transfer

XA T — & ik

Asymmetrical data transfer as in Asymmetrical Digital Subscriber Line (ADSL)
JERITAIL T 2 & VN TRIFR(ADSL) D & 9 2R dEet Bl 7 — & ik

INVENTION: ? Efficient data transfer from client to server

Fedt 9: 72 AT & b DY — ORI T — H ik

An RDBMS typically incorporates periodic backup operation in which the data is copied from client to
the server. This requires a lot of bandwidth and slows down the normal operations. Typically these
transfers are avoided during peak hours and scheduled for evening hours. How to make these
transfers faster and efficient.

RDBMS [BfT — & X—RFBL A7 K] (Xl EH7R Ny 7 7 v TR AAEINTEY |
IIAT VI —NRATF—=FEabt’ =35, ZNZEZEONY NEZLEE L, @EOEELE
K%, I TIOREIZ, B —7 R ZET T, KHICAT P 2a—AT 50088 THL, 20k
EEM S BERITT DITITE D THUT LD

Carlson et al. found a solution of efficient data transfer from client to server (Patent 6526434, Assignee
IBM, Feb 2003). According to the invention, there are two data links between a client and a server. The
first data link is used to provide the server with identification of data to be transferred. The second data
like has faster data rate than the first data link. The actual data is transferred in the second data link.

The system provides efficient transfer of large data blocks from clients to server over a network.

=N BIET TAT  Nip b — ORI T — Z kb & R U 7o CRIERFET 6526434, FFaT
MER: IBM, 2003 /-2 A), ZOHWIC LD & 7947 M —REIZ 2507 —2 U 7 &i%T 5,
B1OT—2 ) I affio T kT RET—HERETDHIERE T —NCED, F207—F%I 7
FEHE1OT7T—2 Y 7 X SERBERELZ RO, EEOT —F kT 5013H 207 =2V 71T
L%, ZOVATLEIRY FU—2 LTI IAT v "BV =R RHEET—% 710 v 7 ORN
HRik % IRRIC T 5,
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= D channel for ISDN -The D channel (Delta Channel) is used for transmitting control information where as the B
channels (Bearer Channel) sends data in ISDN service.

= ISDN ® D F v %/V: ISDN —E ZXTCiL, D F ¥ XTIV H T ¥ 2V TEEHRIEFEHREZED, BT v
FIRT T F % KN CF— 4 R %Y 5,

= Asymmetric networks - Asymmetric networks, means most of the data flows in one direction and very little
moves reverse. Suitable for most business networks involved in software distribution, data replication etc.

= TRy bU—2: EAHORy T —7 LT, 1FEAEDT —E N —HENIRIL. W ANEIER,
DN L EERT S, VT MY 2T EAART — 2 R SR T AIEEA LD E YR AR Y b
T— 72 LT\ 5D,

= Asymmetrical Modulation- applied by certain modems, by using most of the bandwidth for data transmission in
one direction and a small portion of the bandwidth for control information to travel in opposite direction.

= HEMPRER: HLEOET LTHONTEY . N2 RO RIS 2 —H M OT — ZEREITEN, A~
N 0D 708 % 38 5 [ ~ D NG R OARE AL S

= Asymmetrical windows and packets - the new feature in Cisco routers to manage the traffic between two X.25
data terminal equipment devices with both different window sizes and different packet sizes.

= MDY 4 Ry &Ny ko Cisco /b— & OFHERETIL, 2 DD X.25 7 — F G RKEEE T /A AfH]
DETT7 4y 7 BERTLOC, BIRD T4 RUHAXLNTy b A ZXEHNTN 5,

Custom installation

HAZ A VA h—)b
Custom installation is useful to install only those tools or components of the software which are required by the user. As
the name says a custom installation may install the same software differently for different user.

HAREBA LA N—E, VT MO 2T OFNL, 2—FRRELTHY— A3 R—3x v b2 EA VA M—LT5
DIERTh D, TDEFHEEBY | WAZ LA A RNV EHZIEL FALY 7 MU =T a2 —PEIES T2 L HITA R
h—NT& 5,
= Custom made application tailored to the exact need of the user as compared to a general horizontal market
application.

4 ' (RFERAR) - 11-
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= HAZLA—RT U r—aiia—FoO=o— R BICES T, it ~0AEEME B L7
A7 7V r— g bsttbEnsd,

= Heterogeneous data- data that comes from a mixture of sources including one or more SQL server databases.

= ANTHT—=H W OND SQL = N"F—Z X=X D B DHERENO T bINTT—H,

Asymmetrical skills and experiences

FEXRFR R L R

A project team consists of persons of various skills and experience. A typical software development team may consist of

analysts, architects, developers, managers etc.

TuY=l FFoAISEIERAXRNVLERBREF T AL BRSNS, WY 7 N =T HRET—LI3T T
YA, 7—=%77 b, BFE, ~2—V¥RENPLHED,

= Inter group coordination- Allow the software engineering staff to actively participate with other groups in the
organization such as other project engineering groups to address system level requirements, objectives and issues.
Known as Inter-group coordination in CMM level 3.

= TA—TRRE V7 N e T VT RE IR, e e N =T I —T 0,
KRN O 7 L — 7 EIERICHEBEE L, AT AL~V EM . B, FEICRHLT 5, Zid SW-CMM
LL 30 7 —7RHE] L LTHLILTWD,

= Asymmetry in human face is used as identifications in biometric authentication mechanism. Facial asymmetry
provides powerful clues to face identification methods.

=  ANDOEOIESFIEIT AT TG [O7-D0RH] & LCEHESND, BEOIERFRET, B
DIFEZBAIRFRN 2522,

CASE 1. Asymmetric multiprocessing in Interactive Image Guided Surgery (IIGS)

CAsE 2. B 10. A % T 7T 4 7R BEFHEFI(IIES) [2 AT L] OLELID I FRIE

There are some complex systems where all the activities do not carry equal importance. Some activities
are real-time and mission critical which require more processing attention than others which are not so
important. In such cases the system cannot afford to delay a critical activities because of overloading
low priority activities. This requires asymmetrical multiprocessing, where the load on the processors are
not balanced but the critical activities are always given high priority and processed by a dedicated
processor.

BHEIR L AT LTI TN TOLMNE LWEHEEMEAZFFODIF TRV, 50TV T2 A LTI v s
YOI VT 4 ANV TH Y | T EREETRVMLOLAI LY b L ORBFEN EZLELETDH, TDED
PRt B ORI S B A A o o D Vo T 7 U T o BV Z R S D FRICIEV AR,
CHICIIIER R Z BB B SLETHY . Trt vy PHTAMBNT VAL T0HHETRS, Iyvar
7 VT A N RS OB EE 52, STty b TRET ILERD D,

For example, in computer assisted medical surgery, a surgeon does surgery on the real time while looking
at the images on the computer screen. It's very critical fo track the exact position of the surgical
location and surgical equipments and display real time image on the screen. This activity requires very

4 ' (RFERAR)  -12-
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high importance and cannot be slowed down by any other activity of the medical equipment. In this case,
the equipment needs a separate processor for the critical activities and use the first processor for
routine/ less critical activities.

Bl 22— ZEARFINTIE, FUIEIZY T Z A ATa L Ea—FMlfE DA A —T% LR
DARTFZ T D, EFICT VT 4 IN7eDiE, FINBASF NG RO EMREZEBH L, U7 L2 A L
DEgEAZ V= FIZERRTDHZETHD, ZOIIEFITEWVEEEEL A L, ERES O VIR D1
DIEFIZL > THELS SETIRLRY, ZOHE. 7 VT A WA OT-DIZH T vt v FRBETH
D, BEOLITEEECTRWLEIZIZ LA DT ety EERT D,

CASE 3. Asymmetric encryption in Pretty Good Privacy (PGP)

CASE 4. BH 11. TV T 1 « Vv R+ 7T A /3(PGP) [~BHgENT 5L 7] DIERIFRALME 1k

A normal encryption mechanism uses the same key for encryption and decryption. This method although
simple, is not very powerful. Asymmetric encryptions are stronger and more secured than symmetric
encryption.

WH OB ALA ) = X LIE S L L/ SALICFE CRAE NI 5, ZOHEITMEER, HE VBRI TR,
HPRE A biE, AR S L VR TRETH 5,

PGP is one of the popular encryption mechanism based asymmetric encryption which uses two keys, a
public key and a private key. The public key that is given to any one who wants to receive a message and
the private key that you use to decrypt messages that you receive. PGP is very popular as it is effective,
easy fo use and free.

PGP [ABHSERE BAL ] 1. NROBHDLBEEALA D =X LD—>ThH Y, AL WERD 2 >OHEEEH
T D IERFRUE BALIC SN TV D, ARSI A v E— Va2 HRTICED L E N EARANCL 52 b,
WL [ZDOADD] HRIEVZBE LA v =V 2 RHT 2D HRIENEMT 5, PP 1L, A%TH
D, NG RO T, EFICAZDRD S,
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CASE 5. Cinepak asymmetric video compression
CASE 6. B 12. Cinepak O I xtFRM ML 14
The video files are large in size and required to be compressed for storage. A symmetric compression
uses the same algorithm to compress and uncompress files. So the compression time is almost same as
the decompression time. However in some cases the decompression speed is more important than

compression. Probably we can afford any amount of time to compress the file but we cannot compromise
on the decompression speed. This is particularly required in case of video compression.

4% (faRhi) - 13-
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EF AT 7 A MEFA RBKRE L, BET B ICEERILIC AR D, RMBOERIL, 7 7 A VO &
WICR LT AT Y R D% AT 5, Z0fn, ERSHIIZRIEIN L EL A EALTHhS, L LEAICE
o T, AU BSIERREE £ 0 WECh 5, 7 7 A VOIERICEES < LN T HIRIZ BT 5 2467
%1, FRROHEEIRHETF SRV, THAEBRGERORA BRSNS,

Cinepak, the most popular codec for delivering video for multimedia applications, uses asymmeftric
compression. Asymmetric methods require substantially more work to go in one direction than they
require in the other. In this case, the compression step takes far more time and system resources than
the decompression step. Compression is a one time job, developer probably can tolerate a much longer
time for compression. Decompression is done by every viewer, which should be achieved fast for
satisfactory viewing.

Cinepak (VVF AT 4777V r—2a r COETARBEDOIZOD, Kb NARbLa—T v 7 [fi5/1&
TE]) 1. é‘lfiﬁ’rﬁ”@F%ﬁ%ﬁEﬂ% LTWo, FEAPEITIE. HDHMBRHES IR TT > &2 < DL
EELET 5, Cinepak DGE . FEMEAT v TR AT v 7 L 0IEXDNZE L ORI E S AT LY V—R
BT 5, JEMEIE—ERY OD&LLf_EiT% V. [E7A] BRETEMHRCROER#ED > THORLIFHFATE LR
59, LU, REIT TN TOHEMEE M7 5 0206, fife L THRIES 2 ICT@mEIC il TE 2 idn s
AN

CASE 7. Asymmetrical Digital Subscriber Line (ADSL)
CASE 8. FHil 13. IExtFrT ¥ # M IIAFE B (ADSL)

Any Internet connection supports both downloading and uploading. But in most cases the volume of
downloading is more than the volume of uploading. So why not to give higher bandwidth to downloading
than uploading.
EnpA =Ry MEH T AV n—Re7 vy 7un—FOWF 2 R— 5, L LREOEBE, ¥
Uru—RNOFT=ZBIT v T u—FORIVZ, ThRL, X Urr—RI7 v7a—FEIh bEna
Y RIEEGZHRETHURTH D,
Bell Labs developed a technology known as Asymmetrical Digital Subscriber Line (ADSL) to transmit
compressed data on a regular telephone line, having one high speed unidirectional data channel and one
low speed bi-directional data channel. That means you can download faster than you can upload. ADSL
supports downstream data rates from 1.5 o 9 Mbps but upstream data rates from 16 to 640 kbps.
~UVIRFERTIR. FERTRT O ZOVINAE IR (ADSL) & L THBILTW D HEIF A A% L7-, ADSL Tidk, %
DEFEEFRIEM LT —Z Z2nik L. @EHOBEGWOT =2 F v 3 & REREDORIT DT — 52 F ¥ R
NERFO, ZWIF U n—RET7 v 7r— P bR TEH L2 EKRT 5, ADSL AU AR—FT5F
D7 — 255 1.5~9Mbps T 5 DTk LT, £V DO#HEEE 16~640 kbps TH 5,
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