BIFRSEGET R4
—.  HIERSERTHL
(=) HERBHEA4TA
B 5 B XA
L AT B2 EWe, BEfrEEEN,
2. MPBFRIE I R Z N T WG R R L (RAFH RN ZEATE %)
MEHIRNXA:
1. R e a2 R R X R BER B
2. TEMB A EAKCIEFNHER CREEH AL = £89)

(=) #MHRRLZHme
Module, AE3: & ILEA LI & 884 3 o
Component, #H{F: & B4 LI H KA AFH
Connector, H&EM: &AM,

Element, JGC%: /&4 Component f7 Connector,

(2) REZHEBRMLL?

1 RRENK RS MBRA . BRMTF RS, AT AMfED CAGFTUTAH
20, AR RARY (A Ewmfa@Em . SRR (SRNE 1 EH,
MR AE B DR, RRE-DEHP AR

2. RARGMENTBEWHR: HEBLNEEH, ERTEE

3. MALMAEEARTR: BHEEALNK, VLHAHRMTEREM.



(m) 4K & & M) (Architecture) vs % 7+ (Design) vs £ H(Structure) vs 34k R &4
(Software Architecture)
1. k&R 44 (Architecture) 53%it (Design):
a) RRGEMER TR, FramhRENMEH AL, B1R AW
MERREN, RAEHERER TR - EAE,

b) AN E: hRAEHEE B BRI, R HASNES . REFFWTE R
TH.

2. A 4%M (Architecture) 544 (Structure):
a) WAZMREAEENERN,
b) HEME—FEEH. TEW. BXTRAG0MM K,
C) BMMRT AELEMN, TLEEHGZHWHEANRREN, T4E(—2%
T CAPE R F DR )
d) W TAZERMSEMEER, FEENKRENNHR (P AEF =T EHREH
AR E AR S, T4 A AL # R f#48)

Classroom Software Server Softwar Student Softwar A A A 4 . S 4
[(1 2 c3 c4 c ‘ 2 c3 c4
Pre rowser 4 & / ‘//
Puel T sein N l / 7
[} 1
Third Party
A\ Frame Jastar C t J
i 4

g_\
o
&

}

Thard Pasty W
Component )

Orly the AL (sbstraction layer) component i mﬁwmvhh
party component f e Shrd party component i replaced. changes as
restrcied 1o the AL component only

3. kR &M (Architecture) 5 A& R ZM (Software Architecture)

a) HWAZMNERAMARE -2 MTAFEBRTR. EIEM. REREN
AR EEE, BEMEIBRRIETXNFEAL. JIFERNTANRHRE, &
HLATE o

b) HHRREMZRER O ELRE: FLAR., TRFARITH.,
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(Z) %A RARMORR

NFRs. ASRs., REFEK. i, 8. HEATEES

() 4efT ol — ANt
1 RHEHER: AR ERARF AR RARER LSBT
2. " Xt E

a) A HXNE—NREXERETHIMERE,

FRERETULSE, HoWeEnBEHTE,

%t 4 ASR #EAT % 1T : ASR B %k & F KBV Mh 6 2%, 477 #4 ¥ LA 2 4F ASR
FhERFREEMA, BRELHBHERFTR. FEENRALF KRR LB EHN
R F S T B R K

—REITHTEH ASR T E—4 ASR? ZH A, B ZBfHE, K114

HEMEB 77 %, R/ R k7T £ A ASR.

b) #%&: FAME LR ITITREARE EHTAESLH
C) ATEZ: XFT—NMAHABERR, BXRRE—HL.
d) & &5 MWK

K R E N BE, S BRMERET — KRBT BR P ERMEE, W
WL EERE,
RMMEBIEERET: AAERS%. EE, EX 5%, ZiHEE (REED
T—MBEREER: SaagBRk. RAZIWHEEE AR E B % 6 H £
BB, %4 #Ti% FH Tactics.

AWLENR? RESNEA, RERLEFE (RTAHW. HEER, HEL
A, BEM TGRS, KFETE, 42, EAKE)
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V. A oEHEZER? AR R ASR BRI, BE LR S TE #AT IR AT, 52
e AR B A TR B
e) BREHM: HAZRWHTE, FRNL—2R#ATHEA.
f) EATE: RAERTRETHIANTULANTE.

3. KALEMAHE
a) Nt oBERGREMWE? (KA MIEEZER N T B H 7w ey A,
BRI R RS, FRELDHE.
b) f2RKRENIE? —HAGZTEACNZAHXRZRT (TEMAHNES
TE, MARREABHTE),
c) Mt ARGRAARMTER T RANE R AMA? T F B9 E & AR EHAT
fRE, RUTANRRTENRR, EARAEELEET ARANRERE %,

4. K.Kruchen # 4+1 #. & (% )
a) WHEME: #MATHEMTMzEENTERMIIZEAXR (HEEF RO,
b) TRME: #AT TRZEAMFLRE,
c) MEME: #AT EE LB A& 03 B AT R LAY,
d) x BOUE: #d 7 HEAHWAXRAARR (WEAREEETAF®).
e) ABIFE (UseCase): HWREMTER, §— RS AFEMEMX,

End-user Programmers
Functionality Software management

Logical Implementation
Viewpoint | | Viewpoint
Scenarios

o use case
Process Deployment
Viewpoint Viewpoint
Integrators System engin:
Performance To opo Iogy

Scalability Communications



(<€) #A4H4kZ4H# (Software Architecture)
1 A aR?
a) EEMAARGLEM, @8 T Wk, TLEFR T AR AT 85
KE CAEEEHATA,
b) RX 1: BEFSHUERGHNRGERAREMNERGTHN— ML NMEH, EFEHEN
PreEfr, XA LB AR 12 B X & (SED,
c) RX2: AGWEARALURN AL, AFZFWELXR. FEUAIRL

%t e E B9 B U (IEEE 1471-2000)

2. Bl QIEAGELEG ., ERAFOTFR, QIEMEFERREN, WEKRE
o CEF R TERBZED, o ERREN (BT R AR AREHE),
THARREM . RIER R LMW — B

3. RBERARMM AL,
a) REKZWAEZINFROEREE—RALHRE (BHRITRFD, KETRE
ERWMZitas, BRRIFEANE R,
b) A2 % R £ 4 T (Product line Engineering) %4, 54 77 % &4
R, UBRPHITEE. RAFRR X —RFIENRZHATHEHT L.
c) IATTIERSZ L TIER, HRBE R EAERENEITTH,
d) BERMAEFRBRARERT SFER

4 A 2RBERMEEEN?
a) MARMRETHENTHR: EFTUAZMERAAGFRNEEER (5HF
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WRFR, REEFRPETEMEAGEE. AR BN EE)
b) KERMRAT RFHWRRES
I AREAMTT R F (ZAFERERM, TR RN R ERESRE LI
i, AN TT R THRNALEN: e T, MEM TR 2L, £ah THF
PR, XREALR, CM FEEE R ey M XA & A
15 Y Y E A
c) RURMRAREFRRERMNEIN: JFHE. 22K, FHAKESS
d RERMLSBPERE: EaTHVRFLEMER, TLERILRE.
e) RUERMTIRAXREBAERENITHR: NERGEER S A =M KA, A (24
BB, FARM (ZABETO. B (BRAGEREN . EEMPRAZEH)
f) RERXWE—FTIBRTERANHR: — S04
9) KERME~GBRAMENERY: BN AT - HERY
h) TUER R EWE R T RAMHRTF R RS (CBSE, £ THA4RNHETE)

[FHT

5. MEEMITE
a) 1 it StackHolder 3% B 2| ASRs (9 % F k)
b) i 3f 447 1% 2| Prioritized Quality Attribute Scenarios(& 1 % & i € J& M #F & 77 E)
#2 Requirements, Constraints( 7 3K £1 27 %)
c) ¥ LRy, HFeBEAMEKE, 567 IR RMERIT
d) REEMW R T F HEA LN ERAENENTERE, ZE7TRXEN
e) wHE AGNE, ¥ X HTH —FiTth, X —# 4 F E StackHolder 5 5 |

1. % Z Prioritized Quality Attribute Scenarios 1 XX R4 & 1E h 5 %



Specifying ASRs Patterns and tactics

EHENERS,

RENHEUR
HEZSXHE

HERRE

Architecture
Evaluation

6. WA EA:

3.4. B{Fi=itt=EE A General
Design Model

Requirements

specification
Constraints
(resources, Design Designer's
organizational, process decisions
experience,
reuse of existing
software, etc.)
[
Program
description

3.8. W%ﬁminm é.

3.5. BRig1Hi3F2 Software

Design Process

Extornal
requirements
(
'
Clarty
Requirements
nature of
oquirements | . 3pecificatior
2
Analyse needs
Functional and buid ‘black
specitication box modal of
3 prodiem
Functional
3 specification |
Postuiatea | , .
white bo ~
gosign List of mismatches
soiton .
Vaidate soluton
(including use
of prototypes)
White box model

Architecture Llfecycle

Desngn architectural solutions
for a given set of architecturally

slgmﬁnnl requirements.
Architectural
Synthesis

2 S

Architectural
Analysis

|
[ Exami hi : 1 Evaluate candidate
concerns and context in

order to come up with a set of

architecturally significant

architectural solutions against

Architectural Atchneclural Ard’ukectural
Evaluation tation

requirements.

— Anhmdnn is mhud bv
detailed design and Modify and/or evolve
the architecturally significant implementation by architecture for corrections
requirements. | | designers and developers. | | and extensions.



7. BAFFEA LB
1.3.1. BIIFINFE S Mobile Phone

System Architecture

1.3.2. i%&HNZ249 Washing Machine
Architecture

< y Swvench
a Outgoing Cail | ; 5 Incoming Can | | 5;@0.“.,‘., | Stars s
| Paging Decision A
vy v
L™ AS i
-
P — Yy . wSes CTEE wele
Wandot
4 1 Failure Ac
o g~ courcss |~
. 3 Y r, - € 2 A emeAma f L mwa veeste gtea O
o v A R R i < s
»’A S—— —‘
~ le
< | Visitor Database

AR LBEAERE T ERA R
RERAREHRBT RN EG ZNBENA, EXERAFWEMT T2 L.

oo

R T BRI AR ERE, RETRITWELEATI, T 2T 2K A

LEA TR AR PR LR 214 B9 EL R B At

(N) R FiRK
R4 R BRI EAEA
WA B A F IR
ETX (Context): #EIF & £ FH: Tk, &kit, HE. Ak
witi A
ERT FE AR
REK: KR, BHALERE, 2R, FHEAE. REAGK. HAWK
e LM T R A
R B B 1 A R E R
AR B B K e R
ARt ik RAM T ADD. Wit i
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. JFEETE Quality Attributes

(—) &X

1 el RmR
a) EXRALFHA 4, FEBRERALTRENEL D A
b) HHEAG ERATE TS, RARE LSEMT X,

2. RERXK (BRAE: FHEFR. RAEHF IO
a) AGMAEFREFKZ LIRENEN RGN T FROFIKE,
b) MEEMEEGRERZN LS BRFTAEZHN,
) WRFEFRKREE, HHRAREHNFHEBRFENEMHEN L,
d) 74wk
i TR BFTAR G ): AAFER AT HNERNEE M2 Gl €
2. T HMRE,
i, PATHELTHE (BFD: FaWEF . ERINRE L2252 flin B K%
Ve, AR, R E R AR R
e) A LRURRENBANRBRRE AN RAEZAK:
i. TTRZAE, RETHBEAIMEANGEERRGT, WA LA W B
FEMAREFEM: BAIEEEZNSGE, AEFZRAEZIFAEET K,
il HEERREMRET EMHRERKEN LI, Flimttel, ZaWAr] AKEE,



3. RERM
a) HERERMY

. FRERBUHREAE X TERR LGRS Lt

i. EAREBUETEATEXRFHNRER K.

b) RER KR HLE: Adaptability &
P . Modularity 3., Configurability R &£ . Portability ¥ #4814 . Flexibility
R 7E M | Reusability ¥ = /| ¥ . Interoperability & # 1E 14 | Testability = Jlj & 4
Performance % & . Auditability ¥] % % % . Reliability # % £ . Maintainability 7|
#4714 . Responsiveness ¥ 7 P4 . Manageability ¥ & #3214 . Recoverability ¥ 1%

2 M . Sustainability ] #F %4 . Scalability ¥4 B 4. Supportability ] X #Fi4

Ri ¥ . Extensibility ## &% . Availability ¥ A

Stability & 1. Usability ¥ A 4. Security %42 M.

TRIKMF RGO

TEfE

KAt

IEATWRRRE H o

PR R R ST

5 P2 i)

ATy

u)

| R i et | TR

D

] it

s A

s RO K MRGEATH,

— RERMA T b
L T A7 L
B

SRR T A BSOS 1

K 2 kA At

i A Jc_‘,di.
[ Sy A R

BB Ifie )

X l“u LA Tl ) L R 5 SR ALY
IS

‘»?-‘WH A — A IEAT RIS 5] )

A mu £ SRR 0 5 A5 T
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(=) REEMTR
L tamREREFR
FEREAERATEXMTFNRERYE, RAA —REMNEEGT. TRNER

KA AR 77 RGBT %

2. BRAKF R
a) what? BRI T ERERARLANGT R, ATHETRERBEERAA,
b) CRHEET —MER, ATARAERAN . BITRAZW. REBERZH T £,
) EREHWEMBERAITHRELS T ERMNARENREER, ATE-RER
MR RRA M, BANLAEMANRFET RS, M RERRIARE,

3. B F R

ARGTRRAGRHATRE, ATHISFEARARNREREE RO, TEH T E
HY SE

4, HEHNK: %5 Stimulus-Response [&]
XWY
& -
Stimulus Response

Source Environment Response
of Stimulus Measure

11



a) B (Stimulus): 2k RS0 FEH RHy &1,

b) ¥R (Sourceof Stimulus): /= =R LA (A, RGHEFMEMA L), 7
REEWA. BER%E, MIWRAHN—MEA,

c) "M (Response): K|k Z|%k & T IF R8YAT .

d) ®=iZ 2 (Response Measure): *f |k By 7 B2 LUK A¥ 77 ik #EAT M &, LUE #] DL
RFR (b Z KEFERSH KK

e) ¥ (Environment): & A£X|¥H RGECRIT, Flin REIEHET, AR,
ARZERE. RAMNEHAHES,

f) TP (Artifact): THFRKWENRTRE AR — g (FEH &),

5. W (Tactics, & IFHA W HRNIRZ)
a) Tactics = %/ il € B VA R 2l B9 R AT R, i TA
b) KRR RENEE
C) BRMWHR: FRM T iy Lk KA, TR X9 A B TARFTH LA
d) # (Style) sEX (Pattern) 35 | 3 &k 52 4 T A9 M 55 o
e) 5% (Tactics) 5K (Architecture Pattern)
i RRWEXREGE, 82— kR 2 — iy A IR 5]
i, RERECEEMNRITWEERH KSR
i, HAEBEBHFELMRITERAGE A F,
iv. BAMFEILEMET HHFRITITWEETA,
V. ASZHEERCEEFTTRMNEE, XUFEETH LN ENREZLEH
EERLATFNZREIE,
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6. REZKITRE
a) HWAZEMN: RiTHEHES
b) RGERITEHE —HIRITHRRE, P —ER T DA RRILRE B Em R, gk
SR LU R R G sk e S L
c) tARItHRE (TR IE &)
i BRRLE: HAWRFTHATHRAS
i, WREER. EHozEEESRE,
i, HEHEB. HELEX. FEIR (EFEE).
iv. RIEEHE: CPU. W%, AF. BHEFKIER.
V. BEMTERRE: 2N TR AR 2,
Vi. SRR ETERE: R ERE S (XARE S R ALRT URNE, EZER
LD, Wt B XA EFEA—NHERAHIN, AENTEEALES
A, JmiE A AUSE R E] IBATE S0, (HIEATHR#EERA (RATRRKE
iR 45 € B JE])
vii. BEAEE: ZuWELCEREE, RN ULBENEAKLEAR.

(=) 4%
KREEAFEHRHEN K ITERER, BECEH BT A gkt ®, FERAE
ZRAT R E RS R eyt e m AT A, T DL R A R A,

A & B 4+1 9LE (Checklist) &% # PPT,
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(W) THAM Availability

AR EMAEFORRER, UUTHFOTAMREREE,

Outage. Failure. Fault # Error:

=

2.
3.

4.

1. WREEBERFTE

Outage: # 4t 1~ ¥ FI#yE ML, i Scheduled Downtime.

Fault: Failure # )8 .

Error: Fault % 4 5 Failure 2 & #9 % B 4 4

Failure: RARSHWIARERE, RALEXFZ ARG ENRS.
PrEE: RAHENEE . Y EREREE. FENANE,

MTBF (Mean Time Between Failure)
MTTR (Mean Time To Repair)

# F 1£: MTBF / (MTBF + MTTR)

Portion of Possible Values
Scenario
Source Internal/external: people, hardware, software, physical infrastructure,
physical environment
Stimulus Fault: omission, crash, incorrect timing, incorrect response
Artifact Processors, communication channels, persistent storage, processes
Environment Normal operation, startup, shutdown, repair mode, degraded operation,
overloaded operation
Response  Prevent the fault from becoming a failure
Detect the fault:
* Log the fault
* Notify appropriate entities (people or systems)
Recover from the fault:
* Disable source of events causing the fault
* Be temporarily unavailable while repair is being effected
* Fix or mask the fault/failure or contain the damage it causes
= Operate in a degraded mode while repair is being effected
Response  Time or time interval when the system must be available
Measure Availability percentage (e.g., 99.999%)

Time to detect the fault

Time to repair the fault

Time or time interval in which system can be in degraded mode
Proportion (e.g., 99%) or rate (e.g., up to 100 per second) of a certain
class of faults that the system prevents, or handles without failing

14



2. WK%

Availability Tactics
P - v B -
Detect Faults Recover "‘3’" Faults Prevent Faults
7
\
Prepal’.:lnon Heml‘roduaﬁon
and Repair
' v v v
Ping / Echo Active Shadow Removal from
Redundancy Service
Monitor State
Passive Y T Fault
Heartbeat Redundancy Masked
Escalating Predictive or
a il Spare Restart Model Repair
ault Made
Sanity E k
»l xception Exception I .
Checking 8 Non-Stop
Handling Forwarding Prevention
°°“°z’:" Rollback icroae
L Softws Competence Set
Voting e
Upgrade
Exception R
Detection oy
Ignore Faulty
Self-Test Behavior
Degradation
Reconfiguration

#r A\ : Fault.
B AMREE: HREERE., ERHEEE. BFRNHFE R,
4. Fault 8 B ¥ s 2 RIK & S

(£) ZE#4MH (Interoperability)
EREEREFAANABIEGANRGTUEREAN I T X P ELEORFRERT RN
CRMEE, AFBETREE CRBREEREN) MEXTRERE (RYEAEEK
%), EREEFEAZE, FLUREFLZERLT (ET30,
FHEE: KW (KAMFELE. shfEo), LBmy ERE, 24, 7 #),
1 IRERBRATE

Portion of Scenario Possible Values

Source A system initiates a request to interoperate with another
system.

Stimulus A request to exchange information among system(s).

Artifact The systems that wish to interoperate.

Environment System(s) wishing to interoperate are discovered at runtime or
known prior to runtime.

Response One or more of the following:

The request is (appropriately) rejected and appropriate
entities (people or systems) are notified.

* The request is (appropriately) accepted and information is
exchanged successfully.

* The request is logged by one or more of the involved
systems.

Response Measure  One or more of the following:
* Percentage of information exchanges correctly processed
* Percentage of information exchanges correctly rejected

15




2. HBRMEHEFR%

W B R #IEK

AL RIS, B EmEZREREERS
EEFE: % (Orchestrate). & & A&

W EoRHIERAE

(%) TH&PE Modifiability

BB ESEAERUAATERNFLRARERe®, SHEIMTRELY
o H AT AL BB R R

FoEE: FERML? ZETRM? M EHRTEE? FERK?

1L AEREERFR

Portion of Scenario Possible Values

Source End user, developer, system administrator

Stimulus A directive to add/delete/modify functionality, or change a
quality attribute, capacity, or technology

Artifacts Code, data, interfaces, components, resources, configurations,

Environment Runtime, compile time, build time, initiation time, design time

Response One or more of the following:

= Make modification
= Test modification
= Deploy modification

Response Measure Cost in terms of the following:

* Number, size, complexity of affected artifacts

Effort

Calendar time

Money (direct outlay or opportunity cost)

Extent to which this modification affects other functions or
quality attributes

* New defects introduced

2. HBHMERE

WA HIAXE

FoMR: BaGAEARNERETD
HimiE X —% M BA®R TR TR

16



BOBA: HE (BOERRUATRE . ERAFNITHEB. B (AMEHRX
| AEE K EB ),

RS w: RAEama @R Gitr, JFam. JRE. ZAm)

W £ EREMAMEAZIARE,

(£) P8 Performance
MRESRE B X, MAZHERFERNGENT X (AU EEMEZ DERE).
P E R, AERE (EEAMAM) FfHZErRE (TEMEM),

1 HER TR
Portion of Scenario  Possible Values
Source Internal or external to the system
Stimulus Arrival of a periodic, sporadic, or stochastic event
Artifact System or one or more components in the system
Environment Operational mode: normal, emergency, peak load, overload
Response Process events, change level of service
Response Measure Latency, deadline, throughput, jitter, miss rate
2. MhepsEws

WA FHE

BREERFTR: TEXEME, REFFELE I, FHEEZHTF. B
., IRECERFE ., &5 TR E,

BEFR: B FR. 5INIAR. TEERS &G, HEXRS LM, RFEKFIK
. RE H R
Wl 7 — TR R R R A

e
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(N\) %4&M Security

ZAUEERGRPEEFERLERBREAWEA, FHEERETRRAR
Ao R LWV AR .

ErE £ (CIA): %M (Confidentiality 7 i K AL 17]). T E M (Integrity 7
IEARTREBEHD. T A (Availability 2 407 4% Ao

1 ZEWBERAFTE

Portion of
Scenario Possible Values
Source Human or another system which may have been previously

identified (either correctly or incorrectly) or may be currently
unknown. A human attacker may be from outside the organization or
from inside the organization.

Stimulus Unauthorized attempt is made to display data, change or delete
data, access system services, change the system’s behavior, or
reduce availability.

Artifact System services, data within the system, a component or resources
of the system, data produced or consumed by the system

Environment The system is either online or offline; either connected to or
disconnected from a network; either behind a firewall or open to a
network; fully operational, partially operational, or not operational.

Response Transactions are carried out in a fashion such that
= Data or services are protected from unauthorized access.

* Data or services are not being manipulated without authorization.

= Parties to a transaction are identified with assurance.

* The parties to the transaction cannot repudiate their
involvements.

* The data, resources, and system services will be available for
legitimate use.

The system tracks activities within it by

* Recording access or modification

* Recording attempts to access data, resources, or services

* Notifying appropriate entities (people or systems) when an
apparent attack is occurring

Response One or more of the following:

Measure = How much of a system is compromised when a particular
component or data value is compromised

How much time passed before an attack was detected
How many attacks were resisted

How long does it take to recover from a successful attack
How much data is vulnerable to a particular attack

2. RAMERR

WA KE

BEXEH: LANE CELREXEL), RNRFELE, ©EHE TESE (BT
R HSF), hEHEER

BTk 5. $3F (Identity). 34X (Authorize). iAiE (Authenticate) 15k . [R#|
WIRFF ., REEE. mEHE. 2B TR, BERRIAEE.

MR A TR IR IE . BUE . EaiE sk E

MNEERERE: S RAWEE. REFE.

Wl RGN, BE. mASRIKE.
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(FU) “TAKXPE Testability
AR T UER AR (B RETHO N AR IEARLKENEZEE.
1 TRRERA TR

Portion of Scenario Possible Values

Source Unit testers, integration testers, system testers, acceptance
testers, end users, either running tests manually or using
automated testing tools

Stimulus A set of tests is executed due to the completion of a coding
increment such as a class layer or service, the completed
integration of a subsystem, the complete implementation of the
whole system, or the delivery of the system to the customer.

Environment Design time, development time, compile time, integration time,
deployment time, run time

Artifacts The portion of the system being tested

Response One or more of the following: execute test suite and capture

results, capture activity that resulted in the fault, control and
monitor the state of the system

Response Measure  One or more of the following: effort to find a fault or class of
faults, effort to achieve a given percentage of state space
coverage, probability of fault being revealed by the next
test, time to perform tests, effort to detect faults, length of
longest dependency chain in test, length of time to prepare
test environment, reduction in risk exposure (size(loss) x
prob(loss))

2. PR K
WA FATIR
ERAPERZERS: THARE . CRAEHKE, AMUWRSFE. P& (RIE
SERHIRER)
[REIZERE: REEHERE CRDERBAR, BARE., SRR, K
HAT H BN
Wl A IZ Faults.

(+) % A Usability
ZRAMSRAFPZRAFEHFNEZREURRGRENA P IHFHEREAX,
HHEE: FIRAYGE AUERARR . BMBIR T E R G E NP EK,

HREAIHEE

1. ZREERAFTE

Portion of Scenario  Possible Values

Source End user, possibly in a specialized role

Stimulus End user tries to use a system efficiently, learn to use the
system, minimize the impact of errors, adapt the system, or
configure the system.

Environment Runtime or configuration time

Artifacts System or the specific portion of the system with which the
user is interacting

Response The system should either provide the user with the features

needed or anticipate the user’s needs.

Response Measure One or more of the following: task time, number of errors,
number of tasks accomplished, user satisfaction, gain of user
knowledge, ratio of successful operations to total operations,
or amount of time or data lost when an error occurs
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2. Z PR
WA FPIEK
XEAPBRE: TUH. BH. TERE. KX RERE
XERGRME: £V AFHEE (BE ETXHESFEE), S0 E8 (FHY

B, P RGEE (TR GAT A,
W AP IEA R RAR AR B

(+—) R”R=BBEEAKFTEMT
FREREME H ¥R R ¥ I I ] 2 w7 B
s 21 J = .
Availability | oertbeat B | BEER | mn | pwamn |memermsme |00
W2 Lo |
\ ‘ L | BREESAYNAE | RITNEAE
SRl 2 | Rging
Interoperability | Z % fz & 2 4 ig o J;U ; ilﬁ iéﬁ;ﬁ A1 Google H E LV E | £ 99.9%¢4 B
e . Wis B, FARTSE | B2 ERN
2B VLS _ ob = grilSuD 3 NNEs
Modifiability | 7 % # ii%k /| mie | AAERRETRR E%%“*
244 E SR AN
Performance J P KALE 5 S EHEHEE | EHHAE N \/73\3\4
FERER )
L FHHBEE 1
RERBHE | - ‘
LRk | AN \ \ R A
i NN S S A 191 R /\é } ?IK \E /':\' =
Security ;WTME’J L i 2 EH¥BE | ARFHBRER EHB AR
o & R 5
. o 3 /NBH A E
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3. TR GHIRA] ASR Fu A %

a) MFRXAFHkE ASR: F LUE A “MoSCoW” # X P E R K £ F Kk
(AHBEUREFREF K, BEEFAMLHWAZE LT EREN, HE
WA FE 08 ZRA HAEFT R F,

b) BRRIFHAKUE ASR: [ UUEAFEBHETIESH (QAW)

i, QAW JE A4

i. YHEEHFNAE

i, AT R4

iv. AR FE iR A

v. ZEER;#H: F-MAmExERE A=
Vii FEEIF BHEMFTHE)

vii.  FERER (BREF)
viii. 7R

c) ERTMI%HERkkE ASR

d) BRRERMELZAEM (Utility) EEE ASR: FAFREAHRERE, B
MR EF KA TMAEN, BEE T EMIET AL,

(M.L) Minimize storage latency on
customer DB to 200 ms

Data Latency
(H.M) Deliver video in real time
— Performance
(M, M) Maximize aver: age throughput
Transaction throughput ~—— 1o the authen

—New product categories ——
— Modifiability — (L,H) Add CORBA middleware in <
20 person weeks

(H,L) Provide web enabled
functionality in < 4 person weeks

L—— Change COTS

Utility —— (L H) Restart after disk failure in <5

minutes

(H.M) Network failure is detected
and recovered in < 1.5 minutes

— ¢ failure

— Availability —Ae
—— COTS software failures ——

(L,H) Credit card transaction are

Dat Sdentialit secure 99.999% of time
R (LH) Customer database
— Security — authorization works 99.999% of time
— Data integrity e
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(=) ZEMAEX Architectural Patterns
EMERREZERTRELAN—BRITAE, BAAFEEEANE HEE, I
HERT —KEM,
RMERARKT T =M AG:
1. F&., ETX (Context): #F 4% % & FAMHT=.
2. [ (Problem): 7% & T HILELE L MEHE M [ AL,
3. fE3 % (Element+ Relations + Constraints): 4 %[5 2 i i o 09 2 14 & %
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(=) % EBH# X Layered Pattern A3 X

NREXARMETUSBAFEFENRE, ENTEFEABLT M EH
WEEA, BEHMAT - ARUEEGERAARS . 2 EEANXBRET AR, &
R KE B (E BT E)D

FTFX: —MEHEAA. Web (OSI £ 2 W 4EED,

hE: BAR. MEBE. HTEY

B BRAGWER, FRARBEIEMIT L AL,

1. 2 ERXWBERFE

Overview The layered pattern defines layers (groupings of modules that offer
a cohesive set of services) and a unidirectional allowed-to-use
relation among the layers. The pattern is usually shown graphically
by stacking boxes representing layers on top of each other.

Elements Layer, a kind of module. The description of a layer should define
what modules the layer contains and a characterization of the
cohesive set of services that the layer provides.

Relations Allowed to use, which is a specialization of a more generic
depends-on relation. The design should define what the layer usage
rules are (e.g., “a layer is allowed to use any lower layer” or “a layer
is allowed to use only the layer immediately below it") and any
allowable exceptions.

Constraints * Every piece of software is allocated to exactly one layer.

* There are at least two layers (but usually there are three or
more).

* The allowed-to-use relations should not be circular (i.e., a lower
layer cannot use a layer above).

Weaknesses * The addition of layers adds up-front cost and complexity to a

system.
* Layers contribute a performance penalty.

2. BT

—> A frm A
B Key: B D
$ [ Laver

— (e - —p Allowed to use (&

ZMARL BB, BEIHEB (REEARERDE), RREEFRE,
HEMAED THF AWNERED T4 BWERRES EEX, BEEETEES
EMITE RS EERA
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RI(R R A ER T O TR ARG RS, £ EF AT RMI X
W, REAHARHRARE, Wi LiE

ETX: 2AEFEIRTF R
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, URERERMREE.

R 5

ARG R: AARERTAREXONRE, fRGECHR T NARTF LI

ﬁ/&i j:/%%_

Client 71 Server Z 8 i % &

M M, A HEENT Y Rk,
EHHNERTRESESQPS ¥RE), ELAHNERMELTE, LRANEER. 2K

BHA

R NEEPAHERE. TREABRCHRRE, TRERAZLIGHEHT. &

1. REBEXGMRTE

Overview

Elements

Relations

Constraints

Weaknesses

The broker pattern defines a runtime component, called a broker, that
mediates the communication between a number of clients and servers.
Client, a requester of services

Server, a provider of services

Broker, an intermediary that locates an appropriate server to fulfill a
client’s request, forwards the request to the server, and returns the
results to the client

Client-side proxy, an intermediary that manages the actual
communication with the broker, including marshaling, sending, and
unmarshaling of messages

Server-side proxy, an intermediary that manages the actual
communication with the broker, including marshaling, sending, and
unmarshaling of messages

The attachment relation associates clients (and, optionally, client-side
proxies) and servers (and, optionally, server-side proxies) with brokers.
The client can only attach to a broker (potentially via a client-side
proxy). The server can only attach to a broker (potentially via a server-
side proxy).

Brokers add a layer of indirection, and hence latency, between clients
and servers, and that layer may be a communication bottleneck.

The broker can be a single point of failure.

A broker adds up-front complexity.

A broker may be a target for security attacks.

A broker may be difficult to test.

2. REEX LR

-transfers - 1 Broker 1 -transfers .
e —— I — |
Client-Side Proxy 1 +locateServer() 1 Server-Side Proxy

+locateClient()
+pack_data() er() +pack_data()
+unpack_data() -mregnslevServev(» +unpack_data()
+send_request() +call_service()
+retumy() ~call 1 +send_response()
0.1 1| -cal
1 -call
1588 Bridge ad Server
Client —q
+pack_data() -uses +initialize()
+call_server() +unpack_data() +enter_main_loop()
+stant_task() +lorward_message() +run_service()
truse_Broker_API() Hransmit_message() +use_Broker_API()
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(&) BA-AB-#=4 B8 X MVC Pattern 2A4--%48 FHE X

HEREATH, S5, HEZ AW XRZARFN, ERETFRERT, LE2LEEH
HIR AP (BRYEAEIR B 29K X &, model 1~ 7 LLE #3% B 2| controller), 4% model (b
%48, view (REA PR, YA EED. controller G A P BAFHATAE,
= & 1 1% modeD)

. BEMK, EALRE, £ FAMAAK, HER, THEPLEE, FETE

B RABHBEN, FTETHNENFART, B B4, AEMEHEL
TR, PEEA G E R

1. MVC XM F R

Overview The MVC pattern breaks system functionality into three components: a
model, a view, and a controller that mediates between the model and
the view.

Elements The model is a representation of the application data or state, and it
contains (or provides an interface to) application logic.

The view is a user interface component that either produces a
representation of the model for the user or allows for some form of
user input, or both.

The controller manages the interaction between the model and the
view, translating user actions into changes to the model or changes to
the view.

Relations The notifies relation connects instances of model, view, and controller,
notifying elements of relevant state changes.

Constraints  There must be at least one instance each of model, view, and
controller.

The model component should not interact directly with the controller.
Weaknesses The complexity may not be worth it for simple user interfaces.

The model, view, and controller abstractions may not be good fits for
some user interface toolkits.

2. MVC # X a9 4:£ B

Model

» Encapsulates application state
* Responds o state queries
* Exposes application functionality

» -
B * Notifies views of changes

- S
# Change

F] Notification

B

View Controller

* Renders the models * Defines application behavior
* Requests updates from models * Maps user actions to model updates

+ Sends user gestures to controller « Selects view for response
-
* Allows controlier lo select view + One for each functionality

Key:
Method
Invocations

sammnfp Events
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output,
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1.

TEATEZHARG,
FHEATRBRXNOBRT R

it j8#E X Pipe-and-Filter Pattern 84%-i% 4 848 X
SR N N F B, A —

Z 7| filter AR B K R o
RHBB/AE, WWEER, EA Filter H input 12

4o

H..

4

3y

~

fb 8y filter B9 input # 2,

T LWITRETRARENITHAITH.

-

Overview

Elements

Relations

Constraints

Weaknesses

Data is transformed from a system’s external inputs to its external
outputs through a series of transformations performed by its filters
connected by pipes.

Filter, which is a component that transforms data read on its input
port(s) to data written on its output port(s). Filters can execute
concurrently with each other. Filters can incrementally transform
data; that is, they can start producing output as soon as they start
processing input. Important characteristics include processing rates,
input/output data formats, and the transformation executed by the
filter.

Pipe, which is a connector that conveys data from a filter's output
port(s) to another filter's input port(s). A pipe has a single source
for its input and a single target for its output. A pipe preserves the
sequence of data items, and it does not alter the data passing
through. Important characteristics include buffer size, protocol of
interaction, transmission speed, and format of the data that passes
through a pipe.

The attachment relation associates the output of filters with the input
of pipes and vice versa.

Pipes connect filter output ports to filter input ports.

Connected filters must agree on the type of data being passed along
the connecting pipe.

Specializations of the pattern may restrict the association of
components to an acyclic graph or a linear sequence, sometimes
called a pipeline.

Other specializations may prescribe that components have certain
named ports, such as the stdin, stdout, and stderr ports of UNIX
filters.

The pipe-and-filter pattern is typically not a good choice for an
interactive system.

Having large numbers of independent filters can add substantial
amounts of computational overhead.

Pipe-and-filter systems may not be appropriate for long-running
computations.

el

2. B

REBE XML H

N

capacity = 40
end-of-data = empty record

D

capacity = 40

end-of-data = empty record
when-full = block for 2 sec and retry
when-empty = block for 30 sec and retry

when-full = block for 2 sec and retry

when-empty = block for 30 soc and retry

diters E] ofitors &
Y :Calculate 4> = :Format
0 ont DirectDeposit “Ppos DirectDeposit
«filters o
:XmiToObject
out «ppes
y : dites €
capacity = 50 $ :FormatRejected
end-of-data = "EOT" String | Lo Records
when-full = block for 2 sec and retry '
when-empty = block for 20 sec and retry Capecity = 10

end-of-data = empty record

when-full = block for 2 sec and retry
when-empty = block for 60 sec and retry

F—NMHMGERR filter, EEHGWE 9 Z

filter By . (X B H AL 4 BRI R

pipe, 1 —A filter &K & T 7 —

L), TEAERANGE (BIRRBAR),
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(£) Er#RHBHX Client-Server Pattern 4 #+-£4 B4 X

EPowm-RE5BEBE M)A RFEN, CEFRIRS (A RSH)
AR F 1R E (RAE P 5 WREEZEXN P ES K TERER, ZPmin RS H5EE
B A B E AT, BEE P RGBT TR — AR5+, R
$HBEN BT NEENEEFPEZHRREORSERTF. B m A EFZELEMER,
BiEKRREBNAZSIMRE . Hile, EPmBs 5EFEEFERNRSBHEE 2
T o H B P 3i- AR 4 25 A A B9 T S AL R AR B A A R TR R, R AT B A T 4

f4 7 P 24 [ 89 Component, % # broker ] ML 31 25 % & Client 7 Server ¢ % %,
JR RS B K 2 AR e B R

ETX: Windows 8% 7 3 5 Fl (£ LA D

BRR: RSB R AT, THRE R KK, ARANE LI ek 2 b2 2 2
# (R EEUEIED)

1. ZPa-TRHBRXGMRF R

Overview Clients initiate interactions with servers, invoking services as
needed from those servers and waiting for the results of those
requests.

Elements Client, a component that invokes services of a server
component. Clients have ports that describe the services they
require.

Server, a component that provides services to clients. Servers
have ports that describe the services they provide. Important
characteristics include information about the nature of the
server ports (such as how many clients can connect) and
performance characteristics (e.g., maximum rates of service
invocation).

Request/reply connector, a data connector employing a
request/reply protocol, used by a client to invoke services on a
server. Important characteristics include whether the calls are
local or remote, and whether data is encrypted.

Relations The attachment relation associates clients with servers.
Constraints Clients are connected to servers through request/reply
connectors.

Server components can be clients to other servers.
Specializations may impose restrictions:
* Numbers of attachments to a given port
* Allowed relations among servers
Components may be arranged in tiers, which are logical
groupings of related functionality or functionality that will share
a host computing environment (covered more later in this
chapter).

Weaknesses Server can be a performance bottleneck.
Server can be a single point of failure.

Decisions about where to locate functionality (in the client or
in the server) are often complex and costly to change after a
system has been built.
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3. 5 Broker Pattern #47 R ¥ &I # a7 @& LK
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(\) B3t B X Peer-to-Peer Pattern 4 4F-if 4 BAE X
A EAEX AN, FTREx—BZ ARMtE, T—HZEHEE (HFH). F
B e A AR AR R BEAR 55, R R B, B A peer F BEH — AL R ATV E A
X% (P2P) A S P 4= A R R Pk R4, RT3 4K 2[5 X -1 5
KITERE. ATEFEFERARFENEN, $RE5F. BREMHRT T R84
B4
PTX: AR ARFRR G, AT XEERZEX S EFR TR,
BRE: ZAMEE, HEFAM, KE/REFTAK (availability) . &40, BEE
B, M AXNARRITFEELIANE AT, KUK (performance) 777 A &

(availability )

1. & e Xk 7 &

Overview Computation is achieved by cooperating peers that request service
from and provide services to one another across a network.
Elements Peer, which is an independent component running on a network

node. Special peer components can provide routing, indexing, and
peer search capability.

Request/reply connector, which is used to connect to the peer
network, search for other peers, and invoke services from other
peers. In some cases, the need for a reply is done away with.

Relations The relation associates peers with their connectors. Attachments
may change at runtime.

Constraints Restrictions may be placed on the following:
* The number of allowable attachments to any given peer
* The number of hops used for searching for a peer
* Which peers know about which other peers
Some P2P networks are organized with star topologies, in which
peers only connect to supernodes.

Weaknesses Managing security, data consistency, data/service availability,
backup, and recovery are all more complex.

Small peer-to-peer systems may not be able to consistently achieve
quality goals such as performance and availability.
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SOAP. REST. Asynchronous messaging connector.

B WEES. TEEEMRFVEN. RF A AR (TR EEHT
REURIE) . ] o I8l fF 2 B M RE T 28 (Overhead) .

1. AR F a9 X BR TR

Overview Computation is achieved by a set of cooperating components
that provide and/or consume services over a network. The
computation is often described using a workflow language.

Elements Componenls

Service providers, which provide one or more services
through published interfaces. Concerns are often tied to

the chosen implementation technology, and include perfor-
mance, authorization constraints, availability, and cost. In
some cases these properties are specified in a service-level
agreement

* Service consumers, which invoke services directly or through
an intermediary.

* Service providers may also be service consumers.

* ESB, which is an intermediary element that can route and
transform messages between service providers and consum-
ers

* Registry of services, which may be used by providers to
register their services and by consumers to discover services
at runtime.

* Orchestration server, which coordinates the interactions
between service consumers and providers based on
languages for business processes and workflows.

Connecto rs:

SOAP connector, which uses the SOAP protocol for
synchronous communication between web services, typically
over HTTP.

* REST connector, which relies on the basic request/reply
operations of the HTTP protocol

* Asynchronous messaging connector, which uses a
messaging system to offer point-to-point or publish-subscribe
asynchronous message exchanges.

Relations Attachment of the different kinds of components available to the
respective connectors
Constraints Service consumers are connected to service providers, but

intermediary components (e.g., ESB, registry, orchestration
server) may be used
Weaknesses SOA-based systems are typically complex to build
You don't control the evolution of independent services
There is a performance overhead associated with the
middleware, and services may be performance bottlenecks, and
typically do not pre owde performance guarantees
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1. AR THAEXGBRGE

Overview Components publish and subscribe to events. When an event is
announced by a component, the connector infrastructure dispatches
the event to all registered subscribers.

Elements Any C&C component with at least one publish or subscribe port.
Concerns include which events are published and subscribed to, and
the granularity of events.

The publish-subscribe connector, which will have announce and listen
roles for components that wish to publish and subscribe to events.

Relations The attachment relation associates components with the publish-
subscribe connector by prescribing which components announce
events and which components are registered to receive events.

Constraints  All components are connected to an event distributor that may be
viewed as either a bus—connector—or a component. Publish ports
are attached to announce roles and subscribe ports are attached to
listen roles. Constraints may restrict which components can listen to
which events, whether a component can listen to its own events, and
how many publish-subscribe connectors can exist within a system.

A component may be both a publisher and a subscriber, by having
ports of both types.

Weaknesses Typically increases latency and has a negative effect on scalability and
predictability of message delivery time.

Less control over ordering of messages, and delivery of messages is
not guaranteed.

2. RA-iT AR X WML B
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(+—) #£FH4EHE X Shared-Data Pattern Z4F-F4E B X
FHEZAHELHBRE AXFERITF.
—F M. CAP RN (EH): £— oA X RAF, —2M (Consistency). ® F
(Availability). 4 X 2454 (Partition Tolerance), & -FH# =%,

—HEEI ZE B CPMRIDE AT E SR — B E 2RI KA ERE —
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2O, BBRMATI AT HERRE—BE (FFEXE), BRIt EEET A,
i RFREER T T AT, T RF AR SRR . TR £ A 5
FRERE. PUORBKETAZENG., M2k BENERA MK, wREIAH—
BUR R — BT b 2 R A RO (IR AE AT B 20 37 3] S4B 40 2 — B e
1 AFEBRXGMET R

Overview Communication between data accessors is mediated by a shared-
data store. Control may be initiated by the data accessors or the
data store. Data is made persistent by the data store.

Elements Shared-data store. Concerns include types of data stored, data
performance-oriented properties, data distribution, and number of
accessors permitted.

Data accessor component.

Data reading and writing connector. An important choice here is
whether the connector is transactional or not, as well as the read/
write language, protocols, and semantics.

Relations Attachment relation determines which data accessors are
connected to which data stores.
Constraints Data accessors interact with the data store(s).

Weaknesses The shared-data store may be a performance bottleneck.
The shared-data store may be a single point of failure.
Producers and consumers of data may be tightly coupled.

2. AFHEEXBLR

w Password

e synchronizer Audit and
Microsoft —N monitoring
Server

Key: Windows GUI Headless Web Data
application program application repository

Data BC: Data m Data
read write read & write
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(+=) Map-Reduce Pattern %-BiiE X

Map A B HTBIFAEE, ThfEA#EHE. TUHRELA Map, HF4
Map A B HAE TR ELT—#, WAIEZMHEMTIEIT, Reduce f 7T HAT A, FHE
BHER,

HAURE] (MG & Partition X i — A~ Map, &4~ Map 47| 52 % 17 iL 17 47
H1451t, #J5F Reduce -3 E#ATHF .

BB R E B4 KEKIEE, I Map-Reduce B9 FF 84 2 T RE W EZ H; WwF
TR HE R 5 BRAMUAN, MAFTHFLSH R ZRFHEREURE.

1. Map-Reduce Pattern #9#% 3 7 &

Overview The map-reduce pattern provides a framework for analyzing a
large distributed set of data that will execute in parallel, on a set
of processors. This parallelization allows for low latency and high
availability. The map performs the extract and transform portions
of the analysis and the reduce performs the /oading of the results.
(Extract-transform-load is sometimes used to describe the functions of
the map and reduce.)

Elements Map is a function with multiple instances deployed across multiple
processors that performs the extract and transformation portions of
the analysis.

Reduce is a function that may be deployed as a single instance or as
multiple instances across processors to perform the load portion of
extract-transform-load.

The infrastructure is the framework responsible for deploying map and
reduce instances, shepherding the data between them, and detecting
and recovering from failure.

Relations Deploy on is the relation between an instance of a map or reduce
function and the processor onto which it is installed.

Instantiate, monitor, and control is the relation between the
infrastructure and the instances of map and reduce.

Constraints ~ The data to be analyzed must exist as a set of files.

The map functions are stateless and do not communicate with each
other.

The only communication between the map instances and the reduce
instances is the data emitted from the map instances as <key, value>
pairs.

Weaknesses If you do not have large data sets, the overhead of map-reduce is not
justified.

If you cannot divide your data set into similar sized subsets, the
advantages of parallelism are lost.
Operations that require multiple reduces are complex to orchestrate.

2. Map-Reduce Pattern &J4%:i£ &

. Partition 1| Partition 2| Partition 3|
Portion i of Map instance i
input file

—

Fiac Qutput

juce from

Merge instance 2 instance 2
A\

Partiton 1| Partition 2 | Partition 3

Portion j of

input file ponent
P Map instance | D e !
—»  Output

L Disk file
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(+=) % B4 X Multi-Tier Pattern % BAg X,

Layer RALFAEN, XEWERZBNAELG, BRAEBAEXNRBEKH XA, E1
R ENE T o EAE, EERMHGTRANE B,

T2 RANPATEMP AR R —HEBA. G HEHPHRN—NE BHELA
BB REE T AAIRE, Flin B AR A 240 [ BT IR 5B R AR B R A5 AT B
ER:0

ETX: AT

SRR A E VR AR AR

1. 2ERXHBRTE

Overview The execution structures of many systems are organized as a
set of logical groupings of components. Each grouping is termed
a tier. The grouping of components into tiers may be based on a
variety of criteria, such as the type of component, sharing the same
execution environment, or having the same runtime purpose.
Elements Tier, which is a logical grouping of software components.
Tiers may be formed on the basis of common computing platforms,
in which case those platforms are also elements of the pattern.
Relations Is part of, to group components into tiers.

Communicates with, to show how tiers and the components they
contain interact with each other.

Allocated to, in the case that tiers map to computing platforms.
Constraints A software component belongs to exactly one tier.
Weaknesses Substantial up-front cost and complexity.

2. 3 ERBXMwt E

|
|
|
|
|
|
|
|
|
|

[

|

| .
| -
|

|

I i

| 2

| / Web L

| \browser, =]

| 2

|

| I

|

|

|

| E

| 3

|

|

i ' -— o
== |
"""" 1y
I
config &
|

Web tier 1 EJB tier

S eSS ST oS oSS ey e 7/ e
Key
eloss Data Fie B Java EE ¢ ) Context
O pp ] E D O G*"W D D pp! n O -
f
=
e HT — — JDB SN T —— ? b (]
HTTPS & o

|
|
|
|
|
|
|
|
)

Client tier

= K Zk: Modular Z£ . Runtime Process 1 525 . S M EM L E LR (HE X ZR)

37



(+tw) ZEHETERSELAKE A
AL Layered Pattern 7|, B4 E X T IR E1E X E R HAHRF K. Raxit2LE
wT., BEEHWARWTHT:

System

Ping/Echo

[ Add to ] [ Ping ] {Pedormance}
system flood overhead

W B & ox—~ Tactics, A —PREAENE—PREEER T, EE27”
ERMNAE T (RREAFRE. KERE, HEF)

[B] J5 TV R N AN 0 SR S5 ] RE A R BRIV R B R

B REAE % R uE, A ARKATHAT £ E AT FRA R R F 20T

System

System
Ping/Echo /‘ ‘ '\
Add to Ping ] [Perfo mance]
system flood overhead
Add to Ping Performance
[ system ] [ flood } [ovemead]

Resource
Cost J [ utilization J

Resources

[ con [l Psouce | = ][

AT RERRWAAE, 3 REAE, T— 75 T 474 07 248 ASR 3#

F B ST R TUR RS R A A YA ML), DA
R % o T (4 — Tactic W31 A 452 M 10 £ 5 2 E FALAD.

~'<’2
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. J@PEsRshikil (Attribute-Driven Design, ADD)
(—) ADD &y N At th
1. ADD #9%in: F X
2. ADD &% :
Q) MHTE: TAREMHRFRRT, EXRBWHGHMTA T RAKXULERF
G R BT H BRI R T4
b) Af: —HAEXHER,
c) BRFT: HMHRMENIIE. HERER.
d) B¥: XTETERHMW G,
e) XAR: FAHM T Z|E 4T A8 I K BRAr 2 By = L
(Z) I&1: ARAERBHEREL
AATMEERBLFFESERHET FROME AR, G LA T H
BREEERENRAATER,
BNREEGHEAT ARG R E BIEERM R XA 7 #- K i A (Stimulus-Response)

(2) J|2: #BXFTWNRALER

WREE—RRITAFLNARGE, FERALTFRITE LA

WREZZEM SR ITWAGH (RACERXISHNEZ I TE, FL2BRFR, UK
ERTEFEE-ATEEHNRER

(W) F&K3: HALPTEAELN ASR
REENFRAFOANEERE (5. PHEK), URANEHNBEETH (F. F
B K) METENER#ATHSL, F2 (HH) F x4,

40



(Z) F%,4: ZHFE ASR 0%+

1. FH41: REFFHEA

0T AR P B ASR? A8 K v B X JLASFRIER?

2. THA2: FIHTRELABFREX/ K%

HTFRFHENMER, B ZRAENK BRI KX 555 GF B EER kg
F®E). UK S SHNE,

3. FH/43: NFEFREFEX/R%

EREMEXR A HLRE? ERZEANELEELA? REAEAERLF?

4. TH44: HRBX/EBEH ASR Z M X F

ZREE RN bR R/ R, R BN R (R REHR), Tt
MR A A B ot BT R

5. T 45: xR HRMAE

BRIIBEF AN R AERERER, ELERERH AR TEIDIHR
AL

6. TH 4.6: WEFBER—FAA

RAE A IR 2 AT o &

HE R T R IR A K E

LRCE-R S S SR N

B Y wT TR R SRR EA P HAMTTFE NIRRT IR, R TRE B

(X)) F&S: FHRURMTEHFHERK
SEAF| P B — A~ BT 1 B9 T K B SE
RAE T 0 & AE R 7 B AR ER 5T
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TR 8 E X TTF MR
O AT HAT R B R T IR R

(B) %, 6: ARBPIRAERZXED
BOFRAT A (Provide) A1 5F E (Requires) HAHB %, BV TE Z E M EAH
BRA, JUBEIhEEE R, WEFREHEBEE T E,

(N\) T&T: Btz EF XK
RIEADTEX TTENARTRKZGH AT — MR ENTFTER,
Kol T TENAENIRREBEENEN TENI T K.

() F%S: EH#4T, ABFHLHA W ASR

Order Order Consumer Airline Lodging Activity Bank SOA infra-
tracking database website provider || provider || provider credit structure
service service service

Iteration #1: SOA pattern applied

Lese |

lteration #2:
SOA infrastructure
components refined

Iteration #3: Refine another SOA element?
Or an SOA infrastructure component?

(+) %E#I5F% PPT
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T ZUESCHTE

(=) A 2ARRREMRM
1 AT R R R AT R H
2. H BB A RA XA R
3. LT AR U X 3R 2R SR BYAE 1T
4. YR BAT AT
5. BT B BRIRKIVER,
6. SO EALE B F A

(=) LRI R B
1. RA L iR 5 010 T A AR AR 7
2. WRABAGHEME— RN EEZNES.
3. M TR TICFEMNE R & fo bk JLR A A k2R, BREFEEE,
4. 18 7E B B o B JE IR AR N T %R B ARG 1 BT A T R A SUAS B R

5. MZ 2 HWAFTMITHE,

(2) HHFHIBRRGAE
1. L B B O AR I
2. TRAHZMAR
3. MR =

4. BRI RFENETXEE

43



(W) HARHIEGLRARGH REE
1. BATKE R A B9 B 2% M4
2. [ AR 707
3. E T W A SCRL o T B AL

(Z) RMIABLE R
1 M3 B A BB SO
2. BEFAARNANER
3. #AMM %
4. R AT e B SRS LR T
5. LR RM I E i
6. fR#F A HHTE T E A

7. HEXKETRHAR %

() ARR LM AL A
1. BA&It 247
2. TAFZffAu 4 BC

7
3. ¥E

(L) AEFAEZ a3
1. A View
a) MR (Style)F %

i R E N —HEZI E TR ? Module Styles
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i, TEA A E Ay — HIEAT AT A A28 B8 TR 7?7 Component-Connector
Styles

iii. UHEAEFWERGLENAMAR? Allocation Style

b) ZAM XA (Style) 5EMHERX (Pattern)

i R
1. BEnEMmARRANEHRMA, UK CAT8 —HLK,
2. METEMFTRE, NHEINETHAARXTARERER T

i, EMER
1 RBETRERAGHEREHNALEX,
2. BEMoAREEMM ETX, PR R R b T SRR AL
3. MK {HA, LTX} - BWHE

iii.  AEHEAE Module View (ZEMAWED: SENMRHXEEDIGE—N
1 ERERE-HEFRANIALET
2. WERH: 4ENE. ERAAE. ZARE. 2 20E. FRAE.

HKERAWAE .,

Elements Modules, which are implementation units of software that
provide a coherent set of responsibilities.

Relations * [s part of, which defines a part/whole relationship between
the submodule—the part—and the aggregate module—the
whole.

= Depends on, which defines a dependency relationship be-
tween two modules. Specific module views elaborate what
dependency is meant.

* Is a, which defines a generalization/specialization relation-
ship between a more specific module—the child—and a
more general module—the parent.

Constraints Different module views may impose specific topological
constraints, such as limitations on the visibility between
modules.

Usage = Blueprint for construction of the code

* Change-impact analysis

* Planning incremental development

* Requirements traceability analysis

= Communicating the functionality of a system and the struc-
ture of its code base

= Supporting the definition of work assignments, implementa-
tion schedules, and budget information

* Showing the structure of information that the system needs
to manage
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iv. C&C Views (Component-Connector Views) (%5 #41 &)

1 PERAEAXUETHFEN TR, Flin#tE. X5, EFm. RE&H
B EFE (),
M R iR R A Lk B A v B L, R R B A R B R
RO = T N
3. MERMA: FEAMLRBNE. Frw-Rem0E, R4 0E. @
FR SR RE . R A-iT LA

Elements -

Relations .

Constraints =

Components. Principal processing units and data stores. A compo-
nent has a set of ports through which it interacts with other compo-
nents (via connectors).

Connectors. Pathways of interaction between components. Connec-
tors have a set of roles (interfaces) that indicate how components
may use a connector in interactions.

Attachments. Component ports are associated with connector roles
to yield a graph of components and connectors.

Interface delegation. In some situations component ports are associ-
ated with one or more ports in an “internal” subarchitecture. The case
is similar for the roles of a connector.

Components can only be attached to connectors, not directly to other
components.

Connectors can only be attached to components, not directly to other
connectors.

Attachments can only be made between compatible ports and roles.

Interface delegation can only be defined between two compatible
ports (or two compatible roles).

Connectors cannot appear in isolation; a connector must be attached
to a component.

Usage = Show how the system works.
* Guide development by specifying structure and behavior of runtime
elements.
= Help reason about runtime system quality attributes, such as perfor-
mance and availability.
v. 4 BAE Allocation Views (£ 4940 E&)
1. 2 EAERR T 3270 2 B TT 2 S30AT 3135 70 F o Bk A
2. " EANEERERRGETRFHRBESHE TR RENEE LR,
DL 0B = T R
3. S EANET U 7RSI SHE.
4. AEFH: HERE, ZEXUE. ThELIEAE. LtomHAE.,
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Elements * Software element. A software element has properties that are
required of the environment.

* Environmental element. An environmental element has properties
that are provided to the software.

Relations Allocated to. A software element is mapped (allocated to) an
environmental element. Properties are dependent on the particular
view.

Constraints Varies by view

Usage * For reasoning about performance, availability, security, and safety.
* For reasoning about distributed development and allocation of
work to teams.
For reasoning about concurrent access to software versions.
For reasoning about the form and mechanisms of system
installation.

) computing
S

¢

Deployment

Style
[3) Install
;ﬁ”
L)
Work
Assignment Software Elements
Style from Module or
C&C Views

Development
Organization

vi.  FUEALE Quality Views: XA WA, HaEAE, TEEAE. HEAE.
FHE ERAE) AH
vii. A 45HE Combining Views:
1. B4 C&C LA, #H SOA SR FHBEWENHMENE. 2 BN
EAEA TERT. EH. FHRS ENE.,
2. ERA—HRNEXTENRANHERL, WTHT
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Key ——> SOAPcall
——p http REST

G SOA participant (service
consumer or provider)

—Q Interface of service provider

Key
Client l:] Web Busmess Database
component component componem
——p» http/https - — —> Method call Database | ' Tier
access o

viii. 2o 3 F A

1 WESKAER: THEK, FIA0E, %FES W00 E a5
TREE.

2. &IFNHE
a) RAN W AR/ E & Z AL
b) B XBER—MIEFHW TR —MEFH TR, FEMLE

NE G 7 — N AR ERL TR ANNEEE 2.

3. BRAMIEL AT R W B

a) AL
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b) 80/20 J& |
c) IR 5T A AT A L
ix. HLEMR View Template

1. F—#a: TENE, DTUEN TR XER, UREB

2. F_FH: TENE, #ANEE Ao FERW TR, TEREK.
KARBMA TR E DT A

3. H=#4y: LTXHE, #A ARG WA EHXENX

4. FWIE L P AMIEE, SHUEFTRLENTAA

5. FHRHg: EARE, A2k ItREBENET, FHRALGER

£:2 H
Template for a View 2.1.8. L X [E] Context Diagram
Section 1. Primary Presentation
N ! = e o | [ -
O O I — i 3 : i (Cauitana) | A
@ < (=1 ﬂ — = : : p 9 security
o E . § auditor
Section 2. Element Catalog
Section 2.A. Elements and Their Properties :
Section 2.B. Relations and Their Properties : 8 ﬁﬁ
Section 2.C. Element Interfaces ) ‘
Section 2.D. Element Behavior :
Section 3. Context Diagram
P s
)
D::Jfg B
0 =
sponsor
LETE =1
Section 4. Variability Guide
Section 5. Rationale P—
“@= O= 0= B= ¢ Qo=
B2 B B e — S © i T

. MBS E53E% Beyond (Information Beyond Views)
Q) XEHSEEew T AMNEg, WAL EET XEEFE L& (Document Control

Information)
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Template for Documentation

Beyond Views
Architecture Section 1. Documentation Roadmap
documentation . :
information Section 2. How a View Is Documented
Section 3. System Overview
Architecture Section 4. Mapping Between Views
information Section 5. Rationale
Section 6. Directory — index, glossary,
acronym list

b) X #4# % K (Documentation Roadmap): 8 X A4 H 5 &, LAKF DA
e &l
i EAEE
i, URALR T A
1. EARREE
2. WERBEX
iii. ZEEMRE
V. A R AR A

c) WA E B AT (Mapping Between View )

srv-app5 - Notasion: UML 2.0 D
« In gray: packages that in Svn are
part of the corporative project
«execution environment» - other colors used Iammauy. -
Oracle App Server 10g (Prod) - emanifosts moans ‘contains’ 1
Web::Siga | | Web::Shared|
a 7 b
«web context» «manifests ‘,,7
My System Y i
«artifact» K «N.irifux-’,.'
.ear a -
<--ll_|. MySystem —
N tcu.mysystem.presentation
arti e ysystem.p
MySystemwar || . .----- >1
R e «manifests
deploy —-{com.tcu.business|
«artifact» =
corporative.jar ritaesssssarssassswss i
«manifest»
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R N

,\\

Documentation Package = Views + Beyond
2.2.4. Documentation Package

st |\
Beyond Views

Architecture { Section 1. Documentation Roadmap
documentation

information

Section 2. How aView Is Documented

Architecture
information

Section 3. System Overview
Section 4. Mapping Between Views
Section 5. Rationale

Section 6. Directory — index, glossary,
acronym list

Template for a View “\

Section 1. Primary Presentation

Template for a View

N

Template for a View

Template for a View

BRUEA R 240 Vil

(=) A ARATHRMRR RMITRE

1.

AEGEEEHIALRZA CRITEAK MBETE (FLAEH CTOS T ae#%
BIIEAT) B [E AR
TEEHTRFEAEETL: BAARFFR. O EFRIEANTE. FRMN
BAMIPER BT &AM LA A HKR TP/ CTOS AR, & HABERAR
= BR A F R (R 6kfE . CTOS. A fFuy L e ), 1 20 % 7 B DUE A H E 47
BT 3
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(=) MR RARMIRELES
PEHETUER AR ELRN TR, BfATETEBT ENE,
Wit
WA A £ - i
HEH: AR SRERETEREIRE
BT N-HEIT LR A
Wt AR 38 7 R A LU R 4n 7 35 R 37 %
WAtk JE: AN R BEAT I
(Z) SRR R IPEH
1 HEEELeE W LA/ MO B W R ARG 7 A0 4k BB A
2. WA FEME ST R FH R
3. EMAARE: RN
4. mFEE: EREMEGHIEAIMEE ., TR RFNEE
5. REM#HATIFME, AT A2
a) LA T REE
b) 1% &4 1% ok 2 kAL B K
C) REAEZMMERIEMRCEBEAZ —

Jin

(v9) AR R R IR T &
IR R RGP 7 vk B BT AR W IR R AR Y 7 ik
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FAT AR R AT R K

1. WEIS AR T8 4 IE 9 ey o]
a) RAIRE: R I REX BT & & B 14 7~ A 57T R B AR R
b) RIAAE: Fw L RE R R RR,
C) AIABRR: HEFERBMEN LGB BMRA,

2. RA#H: RMRFE R 5B ETIN Z 8 848 K 1

3. AU —F AT, BT SR B IR R A,

4. B EA X FECNIEE T UE LS HIEKTRUSERSF

FRWET T ZNREERRMITE T ERE LT
1. Software Architecture Analysis Method (SAAM)
2. Architecture Level Modifiability Analysis (ALMA)
3. Performance Assessment of Software Architecture (PASA)

4. Architecture Trade-off Analysis Method (ATAM)

(£) ATAM(Architecture Trade-off Analysis Method): ZMAH DA F &
1 B0 ELZEFEILER

sh#: FHERANRR M XRTE kK

MW BRI O

W IR

Who? % 5%

When? Where? How?

FLHRIPERE LW EE LW
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AR A 4T A

2. MrE1: M
pE#: FERNATE &K H
THRET K

a) %%, N4 ATAM: A5t A =T R&NH ATAM, # B T 477

GRERRER L

b) =%, MALFRFHE: FELESEF AL FAEEIA AR, €

BREOHEFR., BATELFRBIERE, HLEFMETX, 2242
S, RMBEE (EEREEEET)

C) H=F, NABHRREM:

B R T AR E L R A B R, B RARE (RERS. BMH
FEEM). RS AEZRENEMR G, ATHEREREERNE
T % o

EAIER (20 5K PPT, 60 404F), NMARMBAE R, HXEEREUK
R B SR AT/ R 7 vk (2-3 T, EEWEME L (4-8 T
B LT, BRRENE. Ak aslEl. SHE0E. XANRE
M7 iR BORE, B35 C AR R B B 1 DL R I 28 77 ok o o] AR R 3K
WRMEWER (3-6 ) @1 CTOS AL EMERK, REF 13 M REE
WG R (BRRREAE)., REI3ANAREENTHRTE (HREE
RO, 5 i IR B R B R Ok By SR R R AR TR R

d) %07, #2877k ATAM & E T H MR 77 ik ok oA 24, A F I

B O AR AR | T BUARA VR Y R L TR R AR U 1R T R e O Y AR

54



e)

f)

AR, TRACHERA Tk (R, AR k.
FHY, ERFEREKAM (Utlity Tree): EHRGEANHHM A RS E.
WHERANSTEREE G, B HFRHELAEREZNTEREER,
IR R B BT R A [, R R AR
FRF, M RM T
B 5 2L 1F 5 #1527 R B Bl A R R TR MEME K, 5
HRBHRMER, ECEMEHRBARFFTEHREN R E B
L EMERAR
£ AT B A U A B AR X R R, R ERE B AU
TR DR R R AR, R RRF g EEL PR, R
fe . R R AAHET
X—F R, WEANN ZERR T HENENNREE B XBR
R R ERFEEURNAR ., ERFE, S ans k.

Scenario #: A12 Scenario: Detect and recover from HW failure

of main switch.
Attribute(s) Availability
Environment Normal operations
Stimulus One of the CPUs fails
Response 0.999999 availability of switch
Architectural decisions Sensitivity Tradeoff Risk Nonrisk
Backup CPU(s) S2 R8
No backup data channel S3 T3 R9
Watchdog S4 N12
Heartbeat S5 N13
Failover routing S6 N14
Reasoning Ensures no common mode failure by using different hardware

and operating system (see Risk 8)

Worst-case rollover is accomplished in 4 seconds as computing
state takes that long at worst

Guaranteed to detect failure within 2 seconds based on rates of
heartbeat and watchdog

Watchdog is simple and has proved reliable

Availability requirement mght be at risk due to lack of backup
data channel ... (see Risk

Architecture

diagram Primar

CPU
e \
I heartbeat Switch |

1 CPU
g \ieec) (0s1)

Backup
CPU with
Watchdog

(082)
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a) ZAE B A

b) W& EAF (EHEE) Bt

c) EAFEZANEEFERBUEERN® LT &
d) #JF# (Utility Tree)

e) W& Ae T K e =4

f) R R A &

3. M2 F4E-2
sE#: FER. TUE #EHF 2T R
THRET K

a) F—F, ET- ATAM Z gl @ MEN AR (BT R BERFAF

b) £, KWRAEHHZTZNR LR EXFRER &, KEAHEX
W F A HE R AR HEFEI, EARELT BPAURRT R
REREN 4o ZERRENTRZIREERARFHFRTERE, WRE
FHBA, LFIE T RAERA N R,

c) B/N\F, pMEMFE: BFBREEANSHENU, EESHERKTE T HE
REH (it 5-10)

d) FAF, BR%R: P HRARE L E oA 2 A = R St s M e o4
ARG ER, RERRREARE S Fo B L FRAEHEFHX, &
LR NP EREAHERREEF EAL A YN
1. CREEMF &

2. BRI mGEEURMKER
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w

Ji & & VB A

AL P A e KU ] 3=

A GUR A AT ] &

R R AR 52 B8 i e b 55 R 5 [

>

o

o

i
a) WMt LT =7 x
b) MR E A A b & B 50 ] & & B % B9 B

4. HrB 3: FE% (Follow Up)

s, WEHAL. ZESR

WERE: FEANFE-— G RLHEERE, 2REGZTEPAUTFE, FEE R
KMERT L ZHRITHEHA

Wi ZATERE

Phase Activity Participants Typical Duration
0 Partnership and Evaluation team lead- Proceeds informally as
preparation ership and key project required, perhaps over
decision makers a few weeks
1 Evaluation Evaluation team and 1-2 days followed by a
project decision makers  hiatus of 1-3 weeks
2 Evaluation Evaluation team, project 2 days
(continued) decision makers, and
stakeholders
3 Follow-up Evaluation team and 1 week

evaluation client

5. ATAM 7 &%
a) R E AR
b) W% HATEE @
) KAARERMUGENILETERBLEEK
d) & B M RUH
e) NfeAndE K a4
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f) Mo =x4
9) FRMEFBRIHETEER
h) SURAAET4
i) wAHIPERE
6. BERRM T

Time
Step Allotted Notes
1: Present the ATAM 0 hrs The participants are familiar with the process.
This step may be omitted.
2: Present Business 0.25 hrs  The participants are expected to understand
Drivers the system and its business goals and their

priorities. Fifteen minutes is allocated for a brief
review to ensure that these are fresh in every-
one’s mind and that there are no surprises.

3: Present Architecture 0.5 hrs Again, all participants are expected to be famil-
iar with the system and so a brief overview of
the architecture, using at least module and C&C
views, is presented and 1 to 2 scenarios are
traced through these views.

4: |dentify Architectural 0.25 hrs  The architecture approaches for specific quality

Approaches attribute concerns are identified by the architect.
This may be done as a portion of step 3.
5: Generate Quality Variable  Scenarios might exist: part of previous evals,

Attribute Utility Tree 0.5 hrs —  part of design, part of requirements elicitation.
1.5 hrs If you've got 'em, use 'em and make them into a
tree. Half hour. Otherwise, it will take longer.
A utility tree should already exist; the team re-
views the existing tree and updates it, if needed,
with new scenarios, new response goals, or new
scenario priorities and risk assessments.

6: Analyze Architectural 2-3 hrs  This step—mapping the highly ranked scenari-

Approaches os onto the architecture—consumes the bulk of
the time and can be expanded or contracted as
needed.

7: Brainstorm and 0 hrs This step can be omitted as the assembled (in-

Prioritize Scenarios ternal) stakeholders are expected to contribute
scenarios expressing their concemns in step 5.

8: Analyze Architectural 0 hrs This step is also omitted, since all analysis is

Approaches done in step 6.

9: Present Results 0.5 hrs At the end of an evaluation, the team reviews

the existing and newly discovered risks, non-
risks, sensitivities, and tradeoffs and discusses
whether any new risk themes have arisen.

TOTAL 4-6 hrs

. R AU
(=) #HARMER
1. ¥4k (Monolithic) ZE#
BN AR R ERE—REN N T —WET, ELEANATERN.
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2. A BERM

BREXEELSBRN, BHERGWEAGES NS NMMETEEZNER, & EA
HAERRE, NAEAENEE, WAL K CHEMERNEIN,

E: HEE. ZTHH, ET R e

BRE: T ZTEZAHFEZLAAHE. HEAMN. T EEE

3. WHMRFEN (SOA £H#)

[R5 B2 — A A R A, X U H 4 R 4R R % (Provider)
B E AR RS (Consumer), T G5 4038 H b 4 4 o 28 57

SRS &L (ESB): N4 BB RERHIE, BalsEER, i
fE RA BB HAT L B,

fi %% HET| % (Orchestration Engine): ¥ DUAR 38 Fil & X8 i A 3t R 470 %6 5 5 R
FRMEZ R L HATIRE,

RR: BREFEHEEAR. RFEMRBE, R MEFZH. RENIRERFETT
mArE. BANE T AE, RENsARA . EM. EHA.

BR: RAAGEuEE. BEUNRRIE, 28 LR GFWECATE. FEGES K
M BB AR

E RS EH (SOA) IR :

PR 55 324 AR 5542 B i SRS e R CH AR 55 A9 AT
RAHERT RS ZLAFHERNE, REKHIHIREELIAE 45
A ERKEE,HAESRNRS T, URERFWEE

M- 28 A — A RS- FT LI TAE, Ha kM m e fd el 5%k
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R4 B I8 IR & %F BT £ 2 04 % %8 B A 35 AT
R % Tk A R 8- ¥ — ANE 3 BT AR 7 B0 R s /Mt
HMEZFEENAER (SaaS) H1I2EXR

- 1L EBEE . —HEERD, SHHE. BERBH .7 BO08E  BENSEIRHBE. NESLaRNE
MRZESRRS——NRIXR. MEHENRE  GreEamsRsStTloR— N EORE0RS.
XI84EE , (BEHHETLUEBETRRNRE,

« 8. {E  ETHERIETT R, FRARILUEAEX

.2 B DAEPRRER, O EER e [ —
W WIS R Eifzﬁfipﬁ ;lzmﬁ ;{ITiLE*;°
+ 9. . =] =1 P ER 2ittE, | )
N By e R e #ﬁfﬂﬁgg ;EH;*mgiwéiﬁéﬁim
BT, RS S EERRSER  BBRREAIFILRE
WiE2 , RH—RE. 10, FRTFASE LRASH | RIMSSRE WEh.

o 4. Eﬁuﬁ% ' }EELE%H§%§1’EBHHDEFEQ Mﬁaar:/ﬁ\lz 2§LPT E*Ema ﬁ}ﬂ’ﬁgfﬁﬂﬂ T ﬁBZ?}EZ/ﬁﬂQ’J‘ﬁ ﬁ’.*ﬁ
PR AMS S =R, MUBEFTS , g | SLER.
MDA, - 1. B  IEEENEEER, NAASEEERECHH
« 5. 83 , &R, 51T TRESRE , £, ETX k. FROztEESSEEEEEN G,
=TER C 12 BEE  EAEEREESERIERET, —Rk
. 6.8 LIS EREHIZETA, MAN  SESEROZAE RS IR R AR,
HEAATRSEERSE,

4. WIRF RM R

(=) #AR% (Microservice) R4

1 fA2RMRE: EoAREN, SOAW—FY &

MR SRR R —FG— AN E—NRTF RN AN RREE T %, BMREE
TEaCWHRY, REMEBCRAZERBGIF, XLRHELL 58 A MR
DL 3T B B3 AL J S0 EE

2. WRERMMEER (TH#)
a) Wi RH&A A
i AR ] A oL B R ST R R U T
i REEHBSBAN, EiL Web fRF 5 RPC HLH &z,
i, WS EMEZIAGN: 2 EAERS



iv.  WURS R ARG EAEERE RS UL #E, A E AN A
G

b) BZ 48 kAN
. GRUGTREBEREAEARAET, #4&FEL R KA,

i, WRETTRXAEEN &8 4 E R, LI RN FAR LA, LH

2 55 BRRE BN o
i, WMRHFRAFRITRERX, MEDEEX, T2 B FTRENEN &
AR, FERERGEMEGA RS, ZAMERA,

c) WRMMEA: RAMX SN2 BE RS, 7 LA R AU IR 20111 )7 47,
8 22T X0 A £ AR F LT 0 (Bounded Context) F B 4 & 12 8 87 % &
KB EA RN B LA

d)

i EFONIEE: MRS R B O EAKRGEE, RFEORED,; 241 F
B 038 GRS 09 B0 E A

i. EFOMBEFE: FEIMRSFEEECHREESS

i, EFOABEEE:. RFBLELME RELFREAEERN

e) ERRMEFNN: = RAEFERME. HERITLINRA,

f) BH&&it:

i EE A RARE A, BERERSREE. HFIORE,
i. RELSEMA: SEENAERELS. REXEAZHTRS LB
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3.3. MRS RIS IERIELLER
I S N N

© FBRE : HIMEIREGR N AEFITRAE | X

© AFRRH : SRR, RABHHARBRXIPES {7 BIARORIEMFIIDAERZ TSR
+ IDERHF : Eclipse, InteliJEFRTRS © WSTSHSERRE(T : SRRRIFBELIRART | HORERSEIELENS | AR
B . @FHRE 8 NIHESFEIE, BT TP | PRESHFEANS.
(& - BT RENERES  REWHUNITRN, R - ERARES  WNERE—ES/IR. FHRER Tk
BN , MXRTLOIZIFFS TRIBRANIZRIHECRE
+ BRBE  RAEBRMEEXAEHRSEIERT o BARMRS . RIS (Notbroken , don'tfix) ", R

RACERELMSY | (BEHR.

+ BSERY | BURHHIERRSUBTARISSR

S . muMt: EEEENHREENG , WS TR

: iaigy : . EREFSOAPHINMWS - (EEEEMEHNTEEA
. BRREAR S AREPRARE - ERRRAAER | 17 EEE

. PR JUERARNES « BEFERTUHMESS : YRR ELLRE

- RFNE  REEA. IBEEAY , BATIANE

. R BREIE  RETF—NUSIRE, e
M. Epac S VBSTLEFRNENGIE, | SaiAd

: ot LT - B, HESHTHREERAOFR S

o BEVEEE ; SFRESTHERPCH{TRE EEE

3. MRS EMR R (FE)

FR % BB A0 AR 454 B el ok 5 o ek, AR 45 18] R T RE AR AR

FHEE— BT RN, REHAATaAE

BAREN:RAFETELBHRRET, TTEH

ERENM: ARG REENUHNE S RETER T, BREE

4, WRHFRHEZOER (FHE N PPT)

B B R R MR S R G R I T R R LT R B AR T B 2R A R
VR S

AEME RI: FH R ERBURSRGEF ALH, DLSZIF 2 B o AR 48 AR 5
RINA. (R BaEEM, RFSEA LI

API WX: FREZ FPoniiE— A\ 0 &, 4T EE P imE E T F o APL, #E5 T #
FR 55 45 A 19 2 ] 2 7 S 4 T 977 ] - TR 55

Wb : BRAEARSIFE LI FASFHNRIFREE (TUZREFREAD,
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WARA: EkE#ET 27 HEA
W TR AS: 3 ok or Bl 3K 5 4592 v fE

FBIFRA: AT —ERRENERER, wRG TR RS, TS
W R A

5. MR % A ZH

E s asana N @PivotalTracker & TeamCity gm

HHashicop @Mazon e
Lucidchart q -
draw. w e ‘ ] Jenkins O TR s ANSIBLE
Flowdock L » plamo c.p @ buddy CifC°|90| J& sl '-) = Azure
(1 Google -
Google Dive Wrike < split Siiina
Y O Office oo

ol ®gllff9 puppet CHEF
& Basecamp ?
:} 2 (D rackspace
Qs oo !
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+= zoominfo. 9 VictorOps
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¥ slack § Bluejeans
0 2
AN CODE CLIMATE 3 O NewRelic. ) snyk
O
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ogit &
GitLab

w bugsnag Nagios’
=

splunk> L@GGLY
= ZABBIX
JFrog LLha e = @ SAUCELABS -RAYGUN S '.‘
=y ®FitNesse servicenow  TestFairy "’3
» i SENTRY v dynatrace
O & oo g e B EE o @amine sy B o
kubernetes dJocker itHul S¢ wrercom EeXEL ICRM e
ZZPHYR : cucumber |- rRollbar  APPDYNAMICS
e & Sonatype ¢ ® Browserstack
Team Foundation Server @treshdesk QMETRY bug % OMNI [:]SoucceClear

6. MMFRHER (REFO

FF % : Spring Boot #f3: Docker #$Z&: Jenkins Vit ZooKeeper 1 Node.js

7. RS e H PR
BREXRT: MRS HES, HEHFEEEXE
REEREMEFTN RS A, WEURAREE. 2 AFHTHE
WERME: RS BT RA KRR AR, FEHE TR

WA RACH 5 B AR F LR R R A E £ B R
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e XU b o A

FRARFRBNES, FR=HEXKF+BOET,

FRARREN 52— RAERHK

(FomERFRNES)

(B—FRGREMAE N8, RUEFSEGRENE LN FR)

LR A RREMEAREN AR RETERA A EA —ERNHEITAE
FAMWr 8 K E A7

QMR R RRARENRGER, TUESMERARA, %A & E A,
RERERE.

3.8 — = B R R G MR R G M B R AR R U A AR TR L s SO AR B e R R 4
5 X A AT R ALHEAT B R A IR

AT TRERANTEERRERR I T EALTLERNT R RAKRE
M, B A BT B E R A R R 7R 2[R B e A 1R R

5.7 dm AR R G A AT LUGE ST KB UR KRR R R B i £ A R e Rt
FRE, NARSHEREERR, ARUREHRMEEFE,

A LBERRFEBEIKRLEN? (EA? ) AEEF, 8. ¥TE THEELA >
mI A, RE T UE . 4 E AT A

= om A R 2

LA IA WORHEATER . X R TR A8 K B A7,

QAEBMBERAA., HEFGTHEE. REKERE.

BMEMERERAR., RERHGEFTE,

KB E A A ? e R B K. (make code variable)
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