Caché Administration

CACHE ADMINISTRATION

COPYRIGHT NOTICE

Copyright © InterSystems Corporation
1997-2002
All rights reserved
NOTICE

PROPRIETARY — CONFIDENTIAL

This document contains trade secret and confidential information which is the property of InterSystems Corporation, One
Memorial Drive, Cambridge, MA 02142, or its affiliates, and is furnished for the sole purpose of the operation and maintenance
of the products of InterSystems Corporation. No part of this publication is to be used for any other purpose, and this publication
is not to be reproduced, copied, disclosed, transmitted, stored in a retrieval system or translated into any human or computer
language, in any form, by any means, in whole or in part, without the express prior written consent of InterSystems Corporation.

The copying, use and disposition of this document and the software programs described herein is prohibited except to the limited
extent set forth in the standard software license agreement(s) of InterSystems Corporation covering such programs and related
documentation. InterSystems Corporation makes no representations and warranties concerning such software programs other than
those set forth in such standard software license agreement(s). In addition, the liability of InterSystems Corporation for any losses
or damages relating to or arising out of the use of such software programs is limited in the manner set forth in such standard
software license agreement(s).

THE FOREGOING IS A GENERAL SUMMARY OF THE RESTRICTIONS AND LIMITATIONS IMPOSED BY
INTERSYSTEMS CORPORATION ON THE USE OF, AND LIABILITY ARISING FROM, ITS COMPUTER SOFTWARE.
FOR COMPLETE INFORMATION REFERENCE SHOULD BE MADE TO THE STANDARD SOFTWARE LICENSE
AGREEMENT(S) OF INTERSYSTEMS CORPORATION, COPIES OF WHICH WILL BE MADE AVAILABLE UPON
REQUEST.

InterSystems Corporation disclaims responsibility for errors which may appear in this document, and it reserves the right, in its
sole discretion and without notice, to make substitutions and modifications in the products and practices described in this
document.

InterSystems™, InterSystems Caché™, DCP™, DTM™, DSM™, and DASL™ are trademarks of InterSystems Corporation.

DSM DDP™, VAX™, VYMS™, OpenVMS™, and DEC™ are trademarks of Digital Equipment Corp.
Microsoft®, MS-DOS®, Microsoft Access®, and, Excel® are registered trademarks and Windows ™. Windows NT, Visual
Basic™ and Visual C++™ are trademarks of Microsoft Corporation.

ORACLE® isa registered trademark of Oracle Corporation.

For questions about any InterSystems products, contact our Worldwide Response Center:

Phone: US: +1 617 621-0700 Europe: +44 (0) 1753 830-077
Fax: US: +1 617 374-9391 Europe: +44 (0) 1753 861-311
Internet: support@intersys.com FTP Site: ftp.intersys.com

World Wide Web: www.intersys.com
Documentation: cache.intersys.com/contactus/doc_action_form.html
European BBS: +44 (0) 1753-853-534

InterSystems »

tcc CACHE




Caché Administration — Treinamento

INDEX
Module 1: Overview
WAL IS CACRE? ...ttt et ettt e est et ese e st e s essessensensessensessesseseeneesseneanes .06
Completely CONNECEEA ..ottt ettt se e e eneeneeneeneeneas 06
THE TOOISEL .ot ettt a e b e bt st st e et e s et e b e eabesbe e s beenteabeenbeeneenbeenbeeneas 07
THE CACNE CUDE ...ttt sttt s et et e e e teeeesesteseste e stenseteseeneseens 07
CaChé ODJECE AFCNILECL ...ovcuiiviecticeeeceee et b ettt st bere et ras 08
(@F- o/ o T<I ) (U T 1T TR 08
(0= Tol s T3 @ ] I\ =T o= o 1= RS 09
L0FTol g T %4 0] Lo ] (OO RSSRRR 09
(@F Yol a V=T =1/ s Y[ =1 10
(OF- Tl o TSI @To] g u o] I =T o 1T SRRSO .10
Caché Configuration MANAGEL .......cc.cucueuiiiiiieriiisie ettt b e b b s se s 11
REMOTE SYSTEM ACCESS ..ottt e et e e e e e e st e e e sabe e e eaareeesneeeessreean 11
THE SYSTEIM VIEWE .ottt te e st e et st e e st e e te e ste e sseeesteeeateesseeesseeeseesnseesseeenneeanneess 12
Module 2: Installation and Licensing
WiINAOWS INSTAIATION ..oooeiieiee ettt e sree e be e e be e eaeeesaeaeaen 14
Type Of INSTAIATION .oooiiici e e et e et e e st e e sre e e beeeateesaeeeas 14
LICENSE UNIES oot e e et e e e et e e e e et e e e ebe e e e eabeeeesatseeeaabeeeentaeeeannseassnraenan 14
LICENSE SEIVEL .ttt ettt et e st e e h bt e s bt e e a b e e eh bt e be e e b e e eab e e ene e e nbe e e b e e naeeenneas 14
[0l R I (=) PRSP PTR PR 14
Starting and StoppiNg CAChE ... 15
AdMINISEratioN OVEIVIEW .....oiiiiicie et e e e s te e s te e snaeesaeeenteennaeesreeensenans 15
Module 3: Architecture
Operating Systems @nd VEISIONS ......cccviieiiiieiieie ettt sta b essesseesseenbesneens 17
ST ] Lol ) o L o o= SN .17
D 1= o = (1L J U .17
Database Size VS. DISK SIZE ...ccieiie ettt ettt st e e et e eaeesnaean 18
ROULINES .ottt et e e ettt e e et e e e e ettt e e e eate e e s sbeeeesbeseeabseeeastaeesteeaeanbeeeeasseeeassnns .18
[C Lo o T | [OOSR 18
(o0 Lo L= =R T €] o] o = | =3RS 19
D F= L= I W= | ) S PUPTS T RPR 19
NN F= T =TSy o= Lol 1= SRR 19
Module 4: Configuration
| t=Y I @oT ] Te 18] =] o] o NSRS 21
PIrOCESSES ...ttt b e et sh e e b e e bt e e et Rt e bbb e e sh et e Re e b e e aan e e te e ebeeannean 21
LU 1T o =TSSR .21
(€] [o] o =1 I 1 LTS PROR PRI .22
2k vS. 8Kk Database CAChE .......oociiiie et ne e nnnes 22
(2o YUl o [ [T 4 LR 22
10 g =1 I 1 L= SRRSO 23
Databases and NAMESPACES ......ooeiiiiiieiie et se e se e e e seene e e eseeneeneeseeneaneeseeneeneans 23
Deleting DAta@basEs .......cciiiiiiicie ettt e e e et et e e e et e e te e e naeenaeeeareas 23
Global/ROULINE M@PPING ...t e e st e e e e e e ne e e e e ene e e eseeneeneeneeneeneensaneanes 24
CACHETEMP DAtabase .......c.oociiiiiiiieiiie ettt sttt s bbbt e e 24
DLV T =SSR 24
TAENTfYING DEVICES ..ooviiiiiiiesiieie ettt sttt e e s be et s beesteentesse e beanbesbeenteeneesneenen 24
CoNfIGUIALION FIlES ... et b ettt sae e b enen s 25
Intersystems 3



Caché Administration — Treinamento

Module 5: Caché Networking

REMOLE SYSTEIM ACCESS ..ottt ettt bbbttt sb e bt ettt e nbesaeenbe et s ae e 27
(@foT ] aT<Tot (o] I B T-1 LT SRR 28
Networking Configuration ...ttt e e eae e ree s 28
D 1 SRR 28
Caché t0 CaChé NELWOIKING ...cc.ooveiveiieieieeeeeet ettt et et ee e eae e seereeseesaesseseereeseeseereeneeneens 29

Module 6: Security

(UL <] gAYl 01U o} =PRI 31
F X elelo 1 U] o) ol V=T o U= O URROOTPPPPRY 31
TRM: DEVICE ACCOUNT ...ttt e e e e e e e e e e e eeeeeeeeeaeteaaeaaaaeaeeeeeeeeeeeeeeaaesaeessaasaasasnnnnns 31
Caché Direct SecUrity ChECKING ..ottt st 32
(0] =TGR @lo] a1 g =Tt o] o [ 32
| g a1 3 Al oY o] o PO 32
(€] o] o T-] I d o) (=T ot [o] o HS OOt 33
(] (o] o =1 I Yol oL .33

Module 8: Journaling

TYPES OF JOUMM@IING et s e et e s e e s te e e te e s beesteeenteesaneeaseeenns 35
Write Image JOUMNAl (WIJ) ettt ettt e s e s ene e e eneeneeneeneeneas 35
(@fe]a] e 18] g1 T I8 o181 o o =1 11 0T NSRS 35
Journaling Selected GIODAIS ...........ooiiii s 36
L =T o T8 L = | 1 =SOSR 36
JOUINAl FIlE PrOPEITIES ..ottt ettt e e ae e st e et e e be e ssaeesaeesareessaeennnes 37

Module 9: Backup

7= ] U o RS RRSRRSR 39
TYPES OF BACKUD .eeiiieeee ettt ettt st e et e et e e s s e e s te e e b e e e beesaseesaeeebeesnneesnneesreas 39
(O{U Y0 g T8 = Y= 39
TNCIEMIENTAI ...t ettt b et s et b et e e bt bt eae e e .39
A BACKUP EXGMIPIE ..ttt bbbttt st s bttt b et e et e sbe et e neennee e s 39
Creating @ Database LiST ...ttt s nes 40
RUNNING The BACKUP ..o ettt st s b et be et e saeesreenbeenn s 40
Restore using the BACKUP ULIHITY ....oeoiieeee e 41

A

Intersystems



Caché Administration — Treinamento

MODULE 1; OVERVIEW

u

Intersystems



Caché Administration — Treinamento

1 OVERVIEW

What is Caché?

e Caché is a high-performance post-relational database management system. It
features:
= An object-oriented design environment
Integrated object and SQL access (Unified Data Architecture)
Web development tools
A simple, powerful scripting language
An efficient and scalable multidimensional database

Transactional Object Post-Relati ona
Multi- Technology Technology

dimensional
Data Model

Completely Connected

= Choice of tools, programming languages and data access modes.

&Bc e ActiveX
JDBC’ Ob’é;ﬁ‘g“’t' (VB, Delphi, |C++JavgaXML

PowerBuilder

Server Pages

Caché SQL

Caché Objects

Caché Database Engine

Intersystems
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The Toolset

e GUI tools: the Caché Object Architect, the Caché Studio, and the Caché SQL
Manager.

e Scripting language: Caché ObjectScript.

e Caché Server Pages connect Web pages to the Caché database via a Web server.

e Caché SQL Server allows any ODBC-compliant application or development tool to
connect to Caché.
Caché SQL Gateway allows Caché to connect to any ODBC-compliant database.

e Caché Object Servers expose Caché objects to ActiveX or Java.

The Caché Cube

To access the GUI tools, use the Caché cube.

The Caché cube icon appears in the system tray.

Right-click on the cube to see the Start menu.

The option to stop and start Caché is available only for the local system.
The other GUI tools are also available for remote systems.

Getting Started

Stark Eache [[EAEHEA]
Stop Caché

Object Architect
Studio
T erminal

Explaorer

SEL Manager

LControl Panel

Suyztem Wiswer
Configuration M anager

Bemote Syztem Access r
Preferred Server [LOCALTCF] »

Help 3

Cloze Caché Cube

N
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Caché Object Architect

e Provides an environment for creating, editing, deleting and compiling classes.

e Altering classes alters their associated table definitions.

. Tut - Caché Dbject Architect
File Edit Clazs Member Compile Yiew Toolz Help

IS[=] B3

J s s o =7 3 ® H

—
=
=

- Uzer. Person
- & XLibrary
E"i User Mame | Summary
Lo R Person o
o @' Doe ELibram. D ate
@' Mame ELibramg. Mame
@' Phome ELibran. String[Ma=LEN=12]
1| | 3
T4 Higrarchy I @ all @- Froperties f;: Methodsl A=2 Parameter:l Querie:l

Ready |

4

Caché Studio

e Allows editing of ObjectScript or HTML.

# Caché Studio - [localtcp/TUT /fibonacci.INT]
”m, File Edit Miew Buid Tools Window Help

1=

|DcEd@ +» 2R 90 |BFE| .

e SR

fibonacci ; generate Fibonaccl sequences
set t1 =1, t2 = 1, fib = 1
write
do {
urite fib,"” " set fib = t1 + t2, t1 =

e
wvhile { fib '> upto )

set t1 =1, t2 = 1, fib = 1

urite *
while { fib "> upto ) {
write fib,” " set fib = t1 + t2, t1 =
e
1] |
Ready |Lire 18418 Col 2

read *, "Generate Fibonacci sequence up to where? *, upto

t2, t2 = fib
t2, t2 = fib

_>I_I
| >
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Caché SQL Manager

Provides a relational database view of Caché.

Access the table definitions from here, as well as the data in the tables.
The “Execute Query” tab executes any valid SQL statement on the Caché
database.

‘B Caché SOL Manager - demo

File “iew Object Options Help
o | @ | B = B[ | © | ¢

IAII Folders ITabIe Properties : S0LUser Address
g demo General I Indices I Triggers I Constraints I Cached Queries I Execute Query
B0 Tables
| L3 SOLUserAddiess Marme: SOLUserAddress
- (1 SOLUserAddess_Childien
-~ Wisws B _SYSTEM
[0 Stored Procedures Last Compile: 2000-12-02 05:59:23
-0 Cached Queries
L CacheSqll
o Q3 CacheSa Colurnn | Numberl Type | Flequiredl Uniquel Collz
[ [C1 CacheSql2 =t
(2] Fioles Iy} 1 ZLibrary. Integer Tes es Exd
CreateTime 2 ZLibrary. Time Mo Mo
=0 Users E il 3 #Library. Sting Ma Mo sOL
------ 3 _PUBLIC Homedddr 4 UserMail Mo Mo
------ D _SWSTEM HomePhone 5} #Library. Sting Mo Mo SOL
Mame [ *Library.Mame Mo Mo
UpdateTime 7 *#Library. Time: Mo Mo
whorkaddr g Uzer. M ail Mo Mo
| |
[1 item(z] |Loggedin as ' SYSTEM'| 2/7/01

Caché Explorer

e Provides access to class, global and routine management functions.

i Caché Explorer
File Edit “iew DOptiohs Help

B GExE || s e | =]
ﬂ IEontentS of 'Clagzes’
£ N [ W —
|:| S CACHELIE m; Uszer.SupeHero 2000-12-22 16:08
|:| %EYS gm Lzer Person 2000-12-22 16:07
|:| DEMO i Uszer. LatteryLItils 2000-12-22 16:06 b
|:| MUSIC dm User LotteryU ser 2000-12-22 16:06
ED SAMPLES mim Uzer. Lottendctivity 2000-12-22 16:06
L [ Glabalz & Sample Yendor 2000-12-22 16:05
E [ Routines im Sample U5ZipCode 2000-12-2216:05
im Sample.Person 2000-12-22 16:05
I:l TRAIM e Sample. Employes 2000-12-22 16:05
|:| TUT '@ 5ample.Company 2000-12-2216:05
=[] USER #w Sample. Address 2000-12-22 16:08
mfm czp.zipcode 2000-12-22 16:08 j
|58 itern(s) | Listing &% of 0311:52 02-07-2001 4
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Caché Terminal

e Provides direct access to the real-time ObjectScript programming environment.

=] Cache TRM:348

File Edit Help

USER=-

UZER-w S$3YSTEM.OBJ.Versioni()
Cache Ohjects Version 4.0.515.0

USER=-

USER=-

Caché Control Panel

e Provides an interface to system management utilities.

‘i Caché Control Panel - MALDEN _ (O] x|
File Miew Options Help
¥ |
IAII Folders ICDntents of Namespaces'
£ MALDEN MNamespace
88 2 CACHELIE
825
BUsER
=1 Logs
|3 MNamespaces Listing as of 11:02:47 Ak 5/27799 i
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Caché Configuration Manager

e Provides an interface to create and modify nhamespaces, databases, network
connections, and Caché Server Pages applications.
e The “Wizards” button also provides access to the License and Printer wizards.

Caché Configuration Manager - SOLOMN-NT

Generall CSF’I Namespacesl D atabazes Networkl .-’-'-.dvanc:edl

Configuration: CACHES
kemory for D atabase Cache [MB]: Ig ill .t’-'-.d\-'ancedl
i i |

kemary far Bouting Cache [ME]: |3 =
Platform: windows MT [Intel]
Canfiguration File: d:“cachesyshcache. cpf
Semer SOLOM-MT

Werszion 4.1.1

Build 166

Objects 4.1.856.0
Global Buffer Size: 2EB
¥ Start Caché on System Boot

Wizards... | Ok Cancel Help

Remote System Access

e Using the "Remote System Access” option allows management of multiple systems
from a single PC.

Remote System Access 4 Cache Telnet

Object Architect
Studio
Terminal

E=plarer
SHL kManager
LControl Panel

* ¥ ¥ ¥ ¥ ¥ ¥

Configuration Manager

Intersystems 11
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The System Viewer

e The System Viewer monitors system processes, performance and database locks
on the local host.

System Viewer - LOCALTCP [_ [ x]
File Options View Help

Frocesses | Lock Tahle | Statistics I Performancel

Frocess | Nam...l Routine | Lir... | G|D...I State |
4293375631 %EYS %RCMTP ] 0 READ
4293357043 25¥5S LMFSERWEZ 7295 2960 READ
42933445878 %8YS  JRNDMMN 1] 0 RUMNW
4293327663 2%EYS  WRTDMMN 0 0 RUMNW
4293326207 25¥5 COMTROL ] 0 RUMNW
4293313839 :%8YS GARCOL 1] 0 RUMNW

4283262935 KAR.. %CMTPZ 2860 138 READ

Configuration: CACHE | Mgr Dir: C'\cachesys\mt_|Processes‘ 7
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MODULE 2: INSTALLATION AND
LICENSING
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2 INSTALLATION AND LICENSING

Windows Installation

e Windows installation is easy! The Caché CD for Windows contains an Installation
Guide, in the wininstall folder.

e You must install Caché on all development machines, database servers, and other
machines (without Caché databases) that will use the GUI utilities or run Caché
applications.

e Once the Windows installation is complete, you can read the Installation Guides
for other platforms, by clicking Help, and then Documentation, on the Caché Cube.

Type of Installation

Standard: server machines.
e Client: machine can be used to access remote servers, but cannot support local
databases.
e Custom: allows you to select which components are installed.
= Choose this option to install the source code for Caché utilities.

License Units

Licenses are priced based on license units.

A license unit is equivalent to a server process.

A client may access the server and start up to 12 processes, yet it uses one
license unit.

License Server

A single machine can act as the license server for multiple servers.
Each server points to the license server.
As clients try to connect to a server, it checks with the license server to determine
if there is an available license unit.

e If so, the client may connect to the server. If not, a “License Limit Exceeded” error
appears.

License Key

The license key is a file named cache.key, in the cachesys\mgr folder.
You can copy a cache.key file into the folder, or enter the values from your license
using the License Wizard from the Configuration Manager.
= The “Finish” button in the Wizard becomes active when you‘ve entered the
information correctly.
e Caché must be re-started whenever you add or change a license.

Intersystems 14
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Starting and Stopping Caché

e Caché 4.0 allows multiple configurations (with different names) to run at the same
time on the same server.
e On Windows systems, there will be a Caché cube for each configuration.
* From the Caché Cube, click Start Caché or Stop Caché.
= From the command line, type:
css start/stop <configuration name>
= css help will display other options
e Upon startup, Caché performs many actions, most of which can be seen by
reviewing the Console Log in Control Panel.
e Startup may also call ZSTU or %ZSTART routines that you can customize for your
site.

Administration Overview

Module 3: Architecture

Module 4: Server and Client Configuration
Module 5: Caché Networking

Module 6: Security

Module 7: Applications

Module 8: Journaling

Module 9: Backup

Module 10: Regular Operations

Module 11: Scaling Up

Module 12: System Monitoring
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MODULE 3: ARCHITECTURE
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3 ARCHITECTURE

Operating Systems and Versions

e Caché runs on Windows, UNIX/Linux, and VMS. The Release Notes contain details
about the supported platforms for each operating system.

e Most of the information presented in this course applies to Caché versions 3.2,
4.0, and 4.1

e Version 4.1 introduces a new internal database structure, which increases the
speed and scalability of Caché. Features of this release will be mentioned during
this course, where appropriate.

Basic Structure

e Data and programs are stored in Caché in databases, referred to by namespaces.
= Databases are physical storage locations.
= Namespaces are logical references to several databases.

Namespaces > b
/ ‘
.. Airline
Routes

Databases

i
i

Databases

e Each Caché database represents a cache.dat file somewhere in the file system of
the underlying operating system.
= In version 3.2 and 4.0, databases used a “2k block” format and could grow
to 16GB. This format is still supported for version 4.1.
= Starting with version 4.1, databases can use the new “8k block” format and
can grow to 32TB.
¢ A database contains programs (routines) and data (globals).
e A database may grow in two ways:
= Automatically, in chunks whose size you specify
= To a new size you specify

Intersystems 17
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Database Size vs. Disk Size

e Caché allows databases to be much larger than the capacity of a single disk. There
are two techniques for dealing with this.
e For 2k databases, add an extent (cache.ext) on another disk. A database may
have up to seven extents.
e For either database format, use the features provided by the operating system
that allow large files to span several disks, such as:
= Disk striping
= RAID
* Tru64 Advanced File System

Routines

e Developers usually write either MAC routines or INT routines, but there are four
extensions in all:

= INC (like .h files in C) routines contain common code that may be included
in MAC routines.

* MAC (like .c files in C). routines contain code, including references to INC
routines, Embedded SQL or Embedded HTML. When a developer compiles a
MAC routine, Caché first creates an INT routine, followed by an OBJ
routine.

= INT (like .o files in C). routines contain ObjectScript code only, and Caché
compiles them into OBJ routines.

= OBJ (like .exe files in C). routines contain executable code.

.INC
incli.lde

.MAC ONT .0OBJ
macro intermediate object

Globals

e Globals are persistent, multi-dimensional arrays.
The name “global” indicates that potentially all users on a system can access the
data.
e Multiple dimensions allow globals to contain hierarchical data. For example, for
invoices containing transactions:
= One global could contain the invoice data, and another could contain the
transaction data, or
= A single global could contain invoice data at one level, and the transactions
for each invoice at another level. With this more typical structure, “joins”
are implicit and fast.

Intersystems 18
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Routines in Globals

e Caché stores the source code of routines in globals; routines are data too!
=  ArINC contains INC routines.
=  ArMAC contains MAC routines.
=  AROUTINE contains INT routines.
= ~rOBJ contains OBJ routines. You cannot view the OBJ routine source code.

Data Integrity

e Caché protects the globals in a database in several ways.

» Locking ensures that two processes can’t update the same record(s) at the
same time.

* Transaction Processing ensures that either all updates within a transaction
occur (commit transaction), or none occur (rollback transaction). This
ensures that there are no partial updates.

= Network Hardening ensures that network transactions will be written after
a network failure.

= Write Image Journaling (“before-image”) ensures that each individual write
to a global will occur, even if there is a hardware crash.

= Journaling ("after-image”) ensures that each transaction and each write to
a global since the last backup will be re-applied after a restore.

Namespaces

e All access to Caché databases is via namespaces. This separates the application
code from the physical location of the databases.

e A namespace is a logical entity that groups several Caché databases into a single
unit.

e A database can be part of several namespaces.

avelAgent

Namespace -

Airline
Routes

Databases ‘ .
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MODULE 4: CONFIGURATION
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4 CONFIGURATION

Initial Configuration

e Each server and client in your network requires some initial configuration, which
you set up using Configuration Manager.

e Allow for batch jobs by increasing the number of allowed processes.
Minimize disk I/O for routine and global accesses by allocating sufficient memory
for database and routine caches.

e Maximize network performance by allocating system resources to match network
usage.

e Specify alternate locations for the Write Image Journal and After Image Journal
files.
Create a collection of databases and namespaces for the needs of the application.
Add devices (printers, tape drives, etc.) to the Device table.
If your application uses SQL, allow "delimited identifiers."

e This allows SQL reserved words to be used as SQL identifiers. For example,
your application could have an Order table.
o Create several configuration files (development, test, deployment, default client).

Processes

Your license allows a specified number of concurrent users.

e The number of processes allowed on a server is also limited by the “"Max # of User
Processes” in the General section of the Advanced tab of the Configuration
Manager.

e This should be larger than the license limit to allow for batch jobs.

Buffers

= Buffers are sections of memory that store globals and routines for access by
running processes.

User reads
and writes
to buffer

Routine/Global
Buffers

Read and
write from DB
to buffer

Cache.dat

Intersystems 21
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Global I/0

e To adjust the global cache, select the General tab.

e You should allocate from 100Kb - 2Mb per user, using 25-50% of the memory of
the server.

Caché Configuration Manager - SOLON-NT EHE

Genereﬂl I:SF'I Namespacesl Datahase3| Networkl Advancedl

Configuration: CACHES

temony for Databaze Cache [MEB]: |g :II
temony for Routine Cache [MB]: Ig :ll
Platfarm: Wwindows HT [Intel]
Configuration File: d:hzachesyzhcache, opf
Server SOLOM-MT

Wersion 4.7.1

Build 166

Objects 4.1.856.0
Global Butfer Size: 2KB

[+ Start Caché on Systern Boaot

Wizards... | ] 4 Cancel Help

2k vs. 8k Database Cache

e In version 4.1, you have the option of distributing the global cache among the 2k
and 8k databases, by clicking the Advanced button on the General tab of
Configuration Manager.

= You can assign all of the memory to the 8k databases and the 2k
databases will use that cache also.

= If you assign any of the memory to the 2k databases, they will use only
that cache.

Routine I/0

e To adjust the routine cache, start with 50% of the memory you assigned to the
global cache.

e Once your system is running applications, record the value of the Routine Buffer
Transfers field, from the Statistics tab of the System Viewer.

e Decrease the memory assigned to the routine cache by 5% each day until the
Routine Buffer Transfers starts to increase. You've determined the smallest routine
cache with which the applications will run efficiently.

e You probably should increase it slightly from this number.

Intersystems 22



Caché Administration — Treinamento

Journal Files

e The default location for both journal files (Write Image and After Image) is in
c:\cachesys\magr.
» The Write Image journal has a high volume of writes.
= The After Image journal has a low volume of writes.
e Put the journal files on another disk (different from the Caché database disks),

that is part of the same controller group.
e This helps ensure database integrity in the event of a system crash.

Databases and Namespaces

e You create databases and namespaces using Configuration Manager Wizards.

e If you start by using the Namespace Wizard, you can create the associated
database at the same time (the Namespace Wizard calls the Database Wizard).

e Applications can use a single namespace/database combination for all their
routines and globals, or they may use a combination of several, using

global/routine mapping.
e When using Terminal, you can switch namespaces by typing either:

zn "<namespace>" or
do "%CD and entering the namespace at the prompt.

Deleting Databases

Databases can be deleted from the Configuration Manager or the Control Panel.
Deleting a database does not delete the directory containing the database. You

can remove this using OS commands.
e While Caché is running, you can dismount the database and then use OS

commands to delete the cache.dat files.

Caché Configuration Manager - GWILLIAMS 2 x|

Genetall CSF'I Mamespaces Databases I Networkl Advancedl

D atabase Mame | Directory | FRemaote Sypst... |
A CACHELIR cachelib

A CACHESYS

A CACHETEMP cachetemp

a CERTIFICATION chcachesps'CS Phcertification2
a ExAMIMATION [eY LS Phexamination
ORGE ch

— Description
Usze the D atabasze panel to define the zet of databazes available az part of this
configuration. v'ou define a database in terms of the directory and spstem it
rezides on.

Add... I Bemove | LChange... I
‘Wizards... I Ok I Cancel Help |
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Global/Routine Mapping

e Applications can use a single namespace/database combination for all their
routines and globals, or they may use a combination of several.

e By default, all the non-system routines and globals in a namespace come from the
same database.

e However, we can create a namespace that accesses the “active” globals from one
database, the “static” globals from another, and the routines from a third
database.

e The namespace definition has sections to define:

= Default Databases for globals and routines,
= Global Mapping for additional globals, and
= Routine Mapping for additional routines.

CACHETEMP Database

e Caché automatically maps any temporary globals (named as follows) to the
CACHETEMP database:
= ACacheTemp*
=  "mtemp*
You can map any other global to this namespace.
e For example, if you set “mtemp2=1 in the USER namespace, Caché will store this
global in CACHETEMP.
e This global is now visible in all other namespaces, since they all use CACHETEMP
for temporary globals.
e In 4.1, CACHETEMP is an in-memory database: globals may never need to be
written out to disk. In all versions:
= Globals are not journaled (even if you check the option).
= The database is never backed up.

Devices

e Caché supports both physical and logical I/O devices
= Physical: terminals, printers, disk drives, magnetic tape, cartridge tape
= Logical: spooler, flat files

e Caché installs default device definitions. You can define additional devices.
= |PRN]| is the device for the default printer.

e Device information is found in the Device section of the Advanced tab.

e To quickly add one or more network printers to the device table, use the Add

Printer Wizard.

Identifying Devices

e You can identify a device in one of 3 ways: Mnemonic, Device Id, or Alias. All must
be unique.

e For a network printer, the Mnemonic is:
|PRN|\\<server>\<printer>

e The Device Id is the name of the device in the device table.
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e The Alias is usually a number.

Configuration Files

e A configuration file, cache.cpf, contains all of the parameters in the Configuration
Manager.

¢ A system may have several configuration files, and you can start Caché using any
one of them.

e To create a new one, use the Configuration File Wizard.
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MODULE 5; CACHE NETWORKING
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5 CACHE NETWORKING

Remote System Access

e Using the "Remote System Access” option allows management of multiple
systems from a single PC.

e First, add one or more servers to the Preferred Server list.

e Then select one to be your preferred server. Now the GUI tools will run on that
server instead of the local machine.

Getting Started

start Eache [BEEHE]
Stop Cache

Object &rchitect
Studio

Terminal
E=plorer

SCOL Manager
Contral Panel

Supztem Yiewer bigkahuna
Configuration b anager biglaptap

Remate Spstem Access » « LOCALTCP
Freferred Server [LOCALTCF] » mizerlou

Help y  luscaloosa

E it Add/Edit...

e Alternatively, you can use the Remote System Access option to first choose the
GUI tool, and then choose the server on which to run it.

Remote System Access Y Cache Telnet

Object Architect
Studio

Terminal

SOL kManager
Contral Panel

]
]
]
Explorer 3
b
b
b

Configuration b anager
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Connection Dialog

Object Architect and SQL Manager both use the Connection Dialog box.

Each connection specifies a server, port, and namespace.

This takes precedence over the Preferred Server and Remote System Access
options.

Caché Object Architect

buzic Local Samples

H &

COS Tutorial  Train [Pattaya)

Sawe

Delete

Properties. .

LConnect I Canhcel

Bl

ch_iptope127.0.0.1[197 2] demo

Networking Configuration

e Caché has its own networking configuration that describes the remote computers,
their associated directories, and the ports via which the local node communicates
with them.

e Caché only sees the servers within its configuration.

» Some computers known to the operating system may not be part of the
Caché configuration and should not be known to Caché.

DCP

e Distributed Caché Protocol (DCP) is a proprietary protocol used by Caché.
= 1In 4.1, you cannot use DCP to remotely access the new 8k databases. A
new networking protocol is planned for version 4.2.

e DCP message format protocol can be used with UDP or Ethernet communication
protocols.

e It provides the fastest transmission of all the message format protocols over the
Ethernet because Caché networking interacts directly with the Ethernet interface
device.
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DCP in block mode is the preferred connection between clients and servers for
this network configuration.

Communication
Protocol

Data
Transfer

DCP Protocol Supports
Block Mode in this
Configuration

Caché Client

Caché Server

Caché Client

Caché Client

Caché Client
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MODULE 6; SECURITY
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User Accounts

access to specific routines and namespaces.

system remotely and locally.

6 SECURITY

You can create User Accounts and/or Device Accounts to control which users have
User Accounts allow users to log in to specific routines and namespaces on your

Device Accounts allow LAT users, TELNET users, specific LAT servers or TELNET

hosts, or specific terminals to log in to a preset routine and namespace.

Account Names

You can create the following accounts:

= TRM: - default device account
» <username> - an account for a specific user

» TELNET - an account for all TELNET users
<servername> - an account for all terminals tied to a specific terminal

server (the terminal server name of the LAT server, or fully qualified
domain name of the TELNET host)

port #n on the terminal server

namespace

TRM: Device Account

<servername>/PORT_<n> - an account for the terminal connected to a

sys - a hidden user account (password: XXX) that logs into the %SYS

The default device account, TRM:, opens the Caché Terminal to the User

namespace.

= You can change the namespace for this account.

= Caché Control Panel - GWILLIAMS

- [O) x|
File “iew Options Help
| || e ‘
IAII Folders IEnntents of 'Uszer Accounts'
Q GWwILLIAMS = | | Username | Mamespace | Routine | LIC |
[:l Frocesses ﬁ TRM: GEORGE “ZPMODE 0.0

-] Mamespaces
|:| Local Databases
E||:| Security

Pl a Uzer Accounts
-2 Trusted Applications
-1 Caché Direct Users

-2 Joumnaling
2771 Chasdmasive

||

| 1 User Accounts

| Listing az of 3:48:39 Ak 5/22/2001
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Caché Direct Security Checking

e Caché Direct Security Checking is a layer of security between client-server
applications (such as VB applications) and Caché. Any user who attempts to run a
client-server application must enter a username/password in order for that routine
to connect to the database.

Trusted Applications bypass this Security Check.
You must add at least one Caché Direct user account, and then Enable Security
Checking by right-clicking Caché Direct Users.

e The Caché GUI tools are also client-server applications, subject to the Security

Check.

ODBC Connections

e To provide access to a namespace from other tools such as MS Access via ODBC,
you must create an ODBC Data Source for it.

e Run “"ODBC"” from Windows Control Panel, and add a new System DSN that
references the namespace, and uses a SQL username and password.

InterSyzstems Caché ODBEC Data Source Setup

— Diata Source
Dregcription
IDemo
— Connection
= TCPAP Host Mame [IP Address) |12?.D.D.1 Part |19?2

" Shared Memary  Caché Configuration I 0k I
Caché Namespace [T ODBCLog [ Static Cursors Caiteel |
DEMO [" Disable Query Timeout
Test Connection |
—Login
User Marne Paszword Help |

_=pstemn

Inhibit Logons

e To keep users off the system, use Control Panel.
= Right-click the Cube above the folders.
= Click the System Access tab.
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Global Protection

Both databases and users have a UIC.

A UIC is a pair of numbers. The first number is a group ID; the second is a user
ID.

Each global in a database has protection settings.

The default settings for newly created globals are in the General section of the
Configuration Manager.

Global Properties - SOLOM-NT EE
General I
M arne: |NDthing.StDreD
Grawth: [200
Top Pointer: |26
Collation: |[Cache standard
— Pratection
Dwner: IH'W'D LI
Group: IN |
Wwfarld: IN ;I
Metwork: IHW’D ;I
[~ Joumnal global

Global Access

e If the UIC is (0,0) then protection settings have no effect. Otherwise, Caché
assigns access privileges based on the following process.
e When a user tries to access a global:
= Caché first checks whether that user is on another node of the network. If
so, it assigns Network privileges.
= If not, or if the Network privilege is UIC, Caché checks whether the user's
UIC matches the UIC of the database. If they match, it assighs Owner
privileges.
» If not, Caché checks whether the user is in the same group as the
database. If so, it assigns Group privileges.
= If not, it assigns World privileges.
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MODULE 8: JOURNALING
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8 JOURNALING

Types of Journaling

Write Image Journaling (before-image) is the interim step of recording database
modifications before the actual write into the database.
= Write Image Journaling is automatically enabled when you start Caché.
Caché automatically applies the Write Image Journal to the database upon
startup after a system crash.

After Image Journaling is the record of changes made to the database between
backups.

= Journaling is optional.

» The user can restore the contents of the After Image Journal file to the
database after a restore from backup takes place.
Shadowing (in Module 11) requires journaling.

Write Image Journal (WIJ])

When a process requests a routine or global, Caché retrieves it and places it into a
buffer. The process then accesses the information in the buffer.

If the process changes the routine/global, Caché writes the change into both the
buffer and the WIJ. A flag is set which specifies the changed data has not been
written into the database.

At certain intervals, Caché writes the information into the database from the
buffers and the flag is reset.

Configuring Journaling

To configure Journaling, go to the Journal section on the Advanced Tab of the
Configuration Manager.

The Miscellaneous section contains two other entries regarding journaling, for ~z*
and ~Z* globals, and new globals.

", Caché Configuration Manager - BIGLAPTOP B

Generall CSF’l Namespacesl Databasesl MNetwork  Advanced |

o[ Starup ﬂ

[
B License
[
E
[2

&) SO Gateway'
-8 Process

Eﬂ Journal

Joumal Mode = Selected Globals

# of days before purging journal files = 7
Journal Kill Rollback Limit=1000

YWite Image Journal Directory =

e YWrite Image Journal Mode = All
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Journaling Selected Globals

e If you're journaling selected globals, you can turn journaling on/off for a global via

the Control Panel.

e Select the database and global you want and access its Properties page.
e You can use the %JOURNAL utility to select multiple globals for journaling.
¢ Note: Open Caché connections (such as Terminal) won't begin journaling the

global; only new connections will.

Global Properties - MALDEN

MName:
Girowth:

Top Pointer:
Callatian:

—Protection

| 7] x]

|}'nyname
janz

fa

|Cau:he' standard

Crirer: IRWD

Group: IN

World: IN

Fetwork: IFW\-"D

Led L] [« L

™ Journal global

(K | Cancel |

The Journal File

e The name is current date format (yyyymmdd.nnn).
e By default, the journal is kept in (c:\Cachesys\mgr\journal). You must move it to
a different disk.
‘#u Caché Control Panel - MALDEN [_ [O] x|
File View Options Help
x| @] 2| x|
IAII Folders ICDntents of 'Journaling'
. MALDEN « | | Joumal Files =
i1 Processes Ec:\,cachesys\,mgr\journal‘ﬂ9990406.001
£ Namespaces i1 ctcachesysimonjourmaly19990405.001
£ Local Databases i1 chcachesysimanjournal19990402.004
£ Security E ccachesysimogrijournali19930402.003
ek |oLrmaling E ccachesysimogrijournaly19930402.002 s
= Shadowiﬁg i1 c\cachesys\mgrjournal\,19990402.001
£1 Backup j chcachesys\mgrjournaly 19930401 .002 -
10 Journal Files |.J0urnal is On chcachesys\mgrijournaly19930406.0071. &
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Journal File Properties

e Alternate Directory: if specified, Caché will automatically use this directory if the
primary fills.

e Maximum file size: Caché will automatically switch to a new file when the max size
is reached.

e Prefix: prefix for the name of the journal file.

Journal File Properties - MALDEN EHE3

Journal file:

Ic:\cachesys\mgr\joumam9990402.002

Current directon:

|c:\cachesya\mgr\joumal\

Alternate directan:

|c:\cachesya\mgr\joumal\

Current size: I 57.344
Maximum file size allowed: I 104.857.600

Session begin: 02 Apr 99 10:07:54

Session end: 02 Apr99 153342

Prefix:
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MODULE 9: BACKUP
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9 BACKUP

Backup

e Caché allows you to run backup while applications are running and while the
database is changing.
e Multiple passes allow for data integrity and a snapshot of the database in time.
= First pass: backup all blocks and begin tracking any blocks that are
changing from this point.
= Second...nth pass: backup any of the blocks that were changed during
previous pass.
» Last pass: modifications are prohibited (users will be delayed, not
terminated) while final blocks are being backed up.

Types of Backup

Caché provides a backup utility that allows for three types of backups.

Full: a complete backup of the database.

Cumulative: tracks all changes since the last full backup.

Incremental: tracks all changes since last backup, regardless of the type of the
previous backup.

Cumulative

e Only includes changes since last full backup.
Short backup time initially; gets longer with each subsequent cumulative backup.
e Restore time is much faster, since you only restore the last full and last
cumulative backups.

Incremental

Includes changes since last backup, regardless of the type of the last backup.
Short backup time; can perform backups more frequently.

e Small files created from backup; could potentially backup to disk instead of
tape.

e More complex restore: need to go back to last full backup then restore each
incremental in order.

A Backup Example

e Backups are performed at 4 am daily according the following schedule:
= Sunday - Full
= Monday - Incremental
= Tuesday - Incremental
» Wednesday - Cumulative
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* Thursday - Incremental
* Friday - Incremental
= Saturday - Cumulative

Creating a Database List

Run Caché Backup from the Control Panel.

Click on Backup, then right click on Database Lists and select Edit.

Add or remove any databases you want included in the list of databases to be
backed up.

Edit Database List i B |

Aivailable Databazes: Selected Databazes:
FCERTIFICETION CACHELIB
ExAMIMATION fdd -> | |CachEsTs
GEORGE
<- Hemowve I USER
SaMPLES
Ok, | Cancel |

Running the Backup

e To run a backup, right click on the backup task name and select Run...
e The backup results will be displayed in a status window and saved to a backup log.

< Caché Control Panel - GWILLIAMS =13
File ‘“fiews Options Help
|,.f_\|| Falders |Contents of FulltliDatabazes’
[:l Journaling ;I Backup Database | Directary
[:l Shadowing fd CACHELIE chzachesys\maricache
ED Backup _ fd CACHESYS c:hcachesyshmgrh
(] Database List {3 CERTIFICATION eohzachesyshesphoertiic
E‘ D Tasks | 3 ExaMINATION chzachesys\csphexami
(R SR F Ll 1D 2t ab e < I || =y .
: oz hmywark
-[_ FullDEList Explore )
c:hcachesyshmarizamph
-7 IncrementalDEL )
. Edi... cohoachesyshmariusers
-[[ Cumulativelncre
D Lags [Elete
(27 Lock Table Shiaw Last Lan).
[ Metwark e K
-1 Logs -
1] 3| | 1] | I
| ¥ Backup Databaze | Lizting az of 17:34:44 Ad 5/22/2001 o
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Restore using the BACKUP utility

e Run the BACKUP utility from Terminal.
= %SYS> do ~"BACKUP
= Select the Restore ALL or Restore Selected option.

B Cache TRM:4294472381 _ =] x|
File Edit Help

%#SYS>do "BACKUP

1. Backup

2. Restore ALL

3. Restore Selected or Renamed Directories
4 . Management Information

5. Exit This Utility

Option? N
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