Software ArchitecturesRon BurbackOctober 12, 1998Three Paradigms ¥Mainframes¥

Mainframe Introduced Concepts ¥ Algorithms and Data Structure ¥ Subroutine ¥ Abstract Data Type (ADT) ¥ Libraries

Run Time Library

Subroutine Architecture ... pointer to 87

Subroutine 25 ... Subroutine 3

Subroutine 2

Subroutine 1 ... Subroutine 26

Subroutine 25

Application

Static Library

Dynamic Library

Pointer to 87

Pointer to 88 ...

Mainframe Introduced Concepts¥One Big Computer¥Processor ¥Process

Global Memory ¥ Local Memory ¥ Batch ¥ Timeshare ¥ Scripting Languages

Lock

Process Architecture

Hardware

Process 1 ... Process 2

Process n

Call Frame Stack

Code

Local Data

Call Frame Stack

Code

Local Data

Shared Data

Batch Sequential

Communicating Processes

Pipes and Filters

Process

TeeProcessProcessMainframe Introduced Concepts¥Instruction Set Architecture ¥ Binary ¥ ¥ Message Queue Based I/O ¥ Security - Identity ¥ Tools: YACC, Lex ¥ Standards ¥

Desktop Influenced Concepts¥Many Desktop Machines with a Back End Server ¥Objects¥GUI

Threads ¥ Multiple Address Spaces ¥ Remote Procedure Call (RPC) ¥ Instruction Set Architecture ¥ Universal Binary

CASE Tools - Nextstep, PowerBuilder ¥ Client/Server ¥ Standards ¥ Distributed File Systems

Event Systems

Transaction Systems

Object-Oriented SystemsBasic Client/Server

Network

ClientServerThree Tiered Client/Server

NetworkPresentationApplication

Network Introduced Concepts¥Universal Name Space¥Multi-Tiered Client Server¥Universal Language (Java)

¥ Authorization ¥ Data Privacy - Encryption ¥ Data Integrity - MD5 ¥ State-Less Computations ¥ ¥ Standards ¥ Security Paradigm: Protect, Detect, Confine, Return ¥ Distributed Management

Client/Server Network Placement

Data

Application GUI Data GUI Data

Application GUI Data

Application GUI Data

NetworkNetwork

DistributedGUIRemotePresentationDistributedApplication

Network Environment

Main FrameDFSInternetServicesEmailNewsFTP

X.500

NetDB

time

locks

Queues

Clients

App. GUIs

Security Systems

Remote

App.Logic

Management & Monitors

Publish/Subscribe

ServersClients

Directory of Publish objects with attached serversMediator Architecture

ClientClientClient

Client

Server

Server

Server

Server

Server

Example of Client/Server

email from gio@db to ron@cscsdbemail clientemail server daemon/spool/ronemail server daemonemail client

HTTP based WebExample of Client/Server

get http://cs/~roncsdbweb client~ron/index.html

SSLAutonomous Process Composition¥CHAIMS project¥Language of process composition¥

Supports DCE, Corba, DCOM, RMI, ...

Legacy Wrappers ¥ At Prototype Status

CHAIMS

The architecture of a system is the

components, their interfaces,

communication, and contrational behavior. ¥ DADL (Distributed Architecture Definition

DADL StubDagent 1DADL Runtime

DADL StubDagent 2DADLConversationConversationManager

marshaling, persistence management, replication, transaction processing, distributed lock management, databases, and GUI systems.NetworkA DADL EnvironmentDADL DevelopmentDADLProgram

DADL Compile

+ programmer supplied code+ library

LinkDagent ApplicationConversation Service+ library

LinkConversation Application

DADL Example Program: Plusalphabet (byte);connection c1 (1-to-1, ordered, guaranteed)connection c2 (1-to-1, ordered, guaranteed)

term t3 (int plus(int, int)) ;sentence s2 (t3) from c2 to c1 ;

behavior (s1; s2);

contract volatile, open, marshed, authenticated, authorized