-- --

IEEE P1003.0 Draft 13 - September 1991

Copyright � 1991 by the Institute of Electrical and Electronics Engineers, Inc. 345 East 47th Street New York, NY 10017, USA All rights reserved as an unpublished work.

This is an unapproved and unpublished IEEE Standards Draft, subject to change. The publication, distribution, or copying of this draft, as well as all derivative works based on this draft, is expressly prohibited except as set forth below.

Permission is hereby granted for IEEE Standards Committee participants to reproduce this document for purposes of IEEE standardization activities only, and subject to the restrictions contained herein.

Permission is hereby also granted for member bodies and technical committees of ISO and IEC to reproduce this document for purposes of developing a national position, subject to the restrictions contained herein.

Permission is hereby also granted to the preceding entities to make limited copies of this document in an electronic form only for the stated activities.

The following restrictions apply to reproducing or transmitting the document in any form: 1) all copies or portions thereof must identify the document’s IEEE project number and draft number, and must be accompanied by this entire notice in a prominent location; 2) no portion of this document may be redistributed in any modified or abridged form without the prior approval of the IEEE Standards Department.

Other entities seeking permission to reproduce this document, or any portion thereof, for standardization or other activities, must contact the IEEE Standards Department for the appropriate license.

Use of information contained in this unapproved draft is at your own risk.

IEEE Standards Department Copyright and Permissions 445 Hoes Lane, P.O. Box 1331 Piscataway, NJ 08855-1331, USA +1 (908) 562-3800 +1 (908) 562-1571 [FAX]

-- --

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

3625 4.10 Transaction Processing Services D

3626 Responsibility: Bob Gambrel

3627 Based on input created by Carl Hall of P1003.11, with contributions from Jeremy 3628 Denny, John Penny, Patrick Prange, and Jeff DeMent Revised in Draft 13 with D 3629 input from Dorm Fulton of P1003.11. D

3630 4.10.1 Overview and Rationale

3631 The database management clause (see 4.4) described some transaction processing D 3632 service requirements (specific to databases). This clause describes the complete D 3633 set of transaction processing services from the application software point of view. D 3634 Note that transaction processing services have long been been regarded, vari- D 3635 ously, to be within the domain of databases or within the domain of operating sys- D 3636 tems, and more recently within the domain of interconnect. These services are D 3637 more broadly applicable and so are treated here as a separate clause. D

3638 Transactions (‘‘units of work’’) have boundaries (start points and end points) that D 3639 are determined by the action of the transaction application program. The tran- D 3640 saction application program can request to either commit or rollback the work D 3641 done in the transaction when it identifies the end point. The system will complete D 3642 a commit operation only if all operations performed during the transaction can 3643 complete successfully. Otherwise the system will abort the transaction (rollback D 3644 the work done by it) and notify the transaction application program of this action. D

3645 The following is quoted with a few editorial changes from ISO/IEC DP 10026-1 3646 {ref},the ISO Distributed Transaction Processing standard draft:

3647 A transaction is characterized by four properties: atomicity, con- 3648 sistency, isolation, and durability. These are the ACID properties.

3649 Atomicity implies that the operations of a unit of work are either all 3650 performed, or none of them are performed.

3651 Consistency implies that the operations of a unit of work, if per- 3652 formed at all, are performed accurately, correctly, and with validity, 3653 with respect to application semantics.

3654 Isolation implies that the partial results of a unit of work are not 3655 accessible, except by operations which are part of the unit of work. 3656 Isolation also implies that units of work which share bound data are 3657 serializable.

3658 Durability implies that all the effects of a completed unit of work are 3659 not altered by any sort of failure. D

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

4.10 Transaction Processing Services 155

P1003.0/D13 GUIDE TO THE POSIX OPEN SYSTEMS

3660 4.10.2 Scope

3661 This clause deals with the transaction processing services needed for a large D 3662 number of styles of transaction processing including the following: D

3663 — Transactional access to a single database manager on a single machine D

3664 — Transaction access to nondatabase ‘‘resource managers’’ (such as the D 3665 software managing the cash in an automatic teller machine D

3666 — Distributed Databases—databases spanning multiple machines, but D 3667 accessed by application programs as if just a single database D

3668 — Online Transaction Processing (OLTP )—the scheduling of ‘‘transaction pro- D 3669 grams’’ based on terminal input with consolidated recovery of the database D 3670 updates and the terminal messages D

3671 — Distributed Transaction Processing (DTP )—different machines running D 3672 multiple application programs with multiple databases, using a D 3673 client/server or conversational application-to-application communications D 3674 paradigm D

3675 Note that Transaction Processing Services are used in all of the above situations, D 3676 and others too. D

3677 Finally, it should be noted that ‘‘transactions’’ are not really ‘‘messages,’’ but D 3678 rather ‘‘units of work’’ that may encompass multiple messages. Furthermore, D 3679 while traditionally, ‘‘transaction processing’’ has usually been synonymous with D 3680 ‘‘OLTP ’’ where so-called ‘‘immediate transactions’’ are the norm, other types of D 3681 transactions are also covered: ‘‘batch transactions’’ (where the work is done in the D 3682 ‘‘background’’) and ‘‘deferred transactions’’ where there may be a time dependence D 3683 on the transaction, such as a fixed start time. D

3684 This clause addresses the current work in progress in groups such as ISO and oth- 3685 ers.

3686 4.10.3 Reference Model

3687 This subclause addresses the conventional Transaction Processing Reference 3688 Model, the POSIX OSE Reference Model (incorporating transaction processing con- D 3689 siderations), and other important real world considerations introduced by Tran- D 3690 saction Processing. D

3691 4.10.3.1 Conventional Transaction Processing Reference Model D

3692 A model for transaction processing is developed here to complement the POSIX 3693 system model. Current work in progress by the POSIX. 11 Transaction Processing 3694 Working Group and other groups such as ISO/IEC JTC 1/SC21 Open Systems 3695 Interconnection—Distributed Transaction Processing may result in a Transaction 3696 Processing Reference Model more suitable than the one developed here. At that 3697 time, such a model will be referenced and incorporated into the POSIX OSE refer- 3698 ence model. Until that time, the current model will be used as a convenient

Copyright � 1991 IEEE. All rights reserved. This is an unapproved IEEE Standards Draft, subject to change.

156 4 POSIX Open System Environment Services

ENVIRONMENT INTERIM DOCUMENT P1003.0/D13

3699 means for describing the services needed in this domain.

3700 While transaction processing services have usually been thought of as applying to D

3701 databases, the applicability goes further. Nonetheless, the description given here D

3702 of the transaction processing model shows how the transaction processing pro- D

3703 gram can view the transaction services as an extension of the the Database view D

3704 of the POSIX OSE reference model as shown in Figure 4-11. From the transaction

3705 application program point of view, a transaction processing system has additional

3706 capabilities that go beyond those provided by database systems. These services to

3707 the transaction application program are provided at an API that is called the D

3708 Transaction Manager API. (See Figure 4-20.) For convenience in discussing the D

3709 model, the provider of those services is called the Transaction Manager (TM).

3710 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Transaction Application Program

Transaction Manager

Transaction Manager API TP Resource Manager API

TM/TPRM SII

TP Resource Manager

3711 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3712

4-20 - The Conventional Transaction Processing Model D

3713 transaction application program requests services provided by the TP D

3714 manager (e.g., a database manager) via the TP resource manager API. D

3715 transaction manager API and the TP resource manager API are called the D

3716 services API and provide all the services needed by transaction appli- D

3717 programs. D

3718

ACID properties are maintained for each managed resource by a TP Resource

3719

(TPRM), coordinated by a Transaction Manager. The interface between

3720

TP Resource Manager and the Transaction Manager will be called the Tran-

3721

Manager/ TP Resource Manager SII (TM/ TPRM SII).

3722

ACID properties can be applied not only to resources such as databases, but

3723 to other resources that might not be obvious. For instance, a transaction that

3724 cash may wait until the cash dispensing machine has signaled comple-

3725 before considering the transaction complete and updating involved accounts.

3726 illustration also shows the limits of transaction processing resource manage- D

3727

The machine could signal completion, but a mechanical problem could

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 157

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

3728 the cash from being dispensed correctly, undetected by the system.

3729 database TPRM and miscellaneous nondatabase TPRM a third class of D

3730

TPRM exist: Communications TPRM (cTPRM Services provided by cTPRM D

3731 used when two cooperating transaction application programs need to com- D

3732 with each other in the context of the same transaction. At least two D

3733 paradigms have been identified as beneficial to cooperating tran- D

3734 applications programs: client/server (RPC, single request/response) and D

3735

(peer-to-peer, dialog). D

3736 4.10.3.2

POSIX OSE Reference Model (with Transaction Processing)

3737 conventional transaction processing model is shown integrated into the D

3738

OSE Reference Model in Figure 4-21. Because the POSIX OSE Reference

3739 does not address System Integration Interfaces (SIIs) per se, they are not

3740 in the integrated model. What is shown are the transaction processing ser- D

3741

APIs and EEIs. D

3742 4.10.3.3 Real World Considerations

3743

POSIX OSE Reference Model does not provide for a way to expose the details

3744 the Application Platform. In the Transaction Processing world, as shown in the

3745

Transaction Processing Reference Model (see 4.10.3.1), the existence

3746

Transaction Managers and multiple TP Resource Managers connected by the D

3747

/TPRM SII is important. One way to think about the real world implications of D

3748 is that TP Resource Managers and the Transaction Managers could both be D

3749 in the Application Platform as separate entities, connected to each D

3750 by the TM/TPRM SII. This does not, however, imply that the two must be D

3751 as separate entities, though there are advantages to the user if they D

3752 separate. D

3753 4.10.4 Service Requirements

3754 provided via the Transaction Processing Services API are described in D

3755

Services to enable the distribution of transaction processing are

3756 in 4.10.4.2. General services, mostly performing administrative func-

3757 are described in 4.10.4.4. Services provided across the TM/TPRM SII are D

3758 described in 4.10.4.5. D

3759 4.10.4.1 Application Program Interface Services

3760 subclause describes the major categories of services available at the POSIX D

3761

D

3762

Transaction Services API provides various services to the application pro- D

3763

D � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3764 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

Application Software

Transaction Processing Services API

Human/Computer Interaction Svc.

Information Services

Communications Services

System Services

Human/Computer I/F Services

Information I/F Services

Communications I/F Services

Transaction Processing Services (except database TPRM services) (includes database TP resource manager services)

(including distributed transaction services)

Application Platform

External Environment

Transaction Processing Services EEI

3765 3766

4-21 - The POSIX OSE Transaction Processing Reference Model D

3767

Demarcation D

3768 to indicate the start of a transaction. D

3769 to indicate a transaction has ended successfully (commit) or unsuc- D

3770

(rollback). D

3771 to indicate the beginning and ending of nested ‘‘subtransactions’’ D

3772 commitment is independent of the ‘‘parent transaction’’. (Nested D

3773 a parent transaction can be multiple subtransactions. Subtransac- D

3774 are independent of each other, and whether subtransactions commit D

3775 not does not affect the commitment of the parent.) D

3776 ability to suspend and resume transaction mode (to do work which is D

3777 be committed or rolled back when the transaction is completed). This D

3778 be thought of as nesting nontransaction work within a transaction. D

3779 to explicitly include or exclude items from a transaction. RJG: D

3780

—this was yours. Isn’t this really the above nesting item? D

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 159

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

3781

Between Transaction Application Programs D

3782 to call another transaction application program (possibly remote) D

3783 the context of a transaction. D

3784 to open a dialog and send and receive ‘‘messages’’ to and from D

3785 transaction application program (possibly remote) within the con- D

3786 of a transaction. D

3787

The aboveservicesprovide‘‘DistributedTransactionProcessing.’’The aboveser- D

3788 often go by shorthand names such as ‘‘RemoteProcedure Call ( ),’’‘‘Single D

3789 or ‘‘Client/Server,’’in the first case,and ‘‘Dialogs,’’‘‘Conversations,’’or D

3790 in the secondcase. D

3791

Communications D

3792 to send and receive messages to and from terminals within the con- D

3793 of a transaction (i.e., messages sent to terminals are not to be actually D

3794 unless the transaction commits. D

3795

Program Scheduling D

3796 to cause to be started another transaction application program out- D

3797 of the context of this transaction. Involved here are two transactions: D

3798 starts the other. The actual scheduling of the second transaction can D

3799 dependent on the completion or not of the original transaction. D

3800

Message Queuing D

3801 to define a ‘‘message’’ (based, possibly, on screen input from the end D

3802 that, from the application point of view, precisely defines a unit of D

3803 to be done by this transaction or another transaction. D

3804 to ‘‘send’’a message to another transaction application program. D

3805 to retrieve the next message (and then act upon it) D

3806 to prioritize and associate start times with messages D

3807

Theactual handlingofmessagescan be dependenton the completionor not ofthe D

3808 transaction. D

3809

Severalofthe aboveservicesare similartobut semanticallydifferentfromsimilarsounding D

3810 in other clausesofthis section. Theyare listed here becausethey are ‘‘transactional’’;i.e., D

3811 conceptofa transactionand the ACIDpropertiesare providedbytheseservices. D

3812

Resource Managers provide services usable by the transaction application pro-

3813 and are made visible by the TP Resource Manager API. An example of this

3814 the Database API covered earlier in this document.

3815

TPResourceManagers,in general,‘‘protect’’a criticalresource. Databasesare goodexam-

3816 ofTPresourcemanagerswherethe resourceactuallybeingprotectedis the data, forexample,of

3817 enterprise. Oftenthe data ofan enterprise reflects the amount ofa real resourcesuch as cash

3818

In this case a tangible resourceis indirectlyprotectedby a TPresourcemanager. The

3819 to the enterprise in insuring that the data (quantifyingmoney)is accurate, shouldbe

3820

OtherTPresourcemanagers,onthe otherhand, couldprotectan actual,tangibleresource.

3821 exampleof such a TPresourcemanager is the program that controlsthe cash drawer of an

3822 teller machine. Theresourceprotectedis the cashin the drawer. Theactual application

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3823 interfaceofthe TPresourcemanager protectingthat resourcecouldincludethe ability to

3824 the amountofmoneyin the drawer(bypushingit outofthe machine).Atransactionapplica-

3825 programusingtwoTPresourcemanagers(a conventionaldatabasemanagerthat keepstrack of

3826 balancein accounts,and the teller machine’scash drawerTPresourcemanager)wouldwant to

3827 that the twoTPresourcemanagers decrementboth the cash and the balanceofthe correct

3828 in the contextofa singletransaction(i.e.,withthe ACIDproperties.)

3829

TPResourceManagerAPI, then, generallyprovidesthe followingservices:

3830

Abilitytoincrementordecrementa valuableresourcebya certainamount.

3831

Abilitytodeterminethe amountofa valuableresourcethat remains.

3832 capabilitiesforthe verywidevarietyofspecificTPresourcemanagers,cannot,ofcourse,be

3833 here. D

3834 4.10.4.2 External Environment Interface Services

3835 two or more machines are involved in the same transaction, the following D

3836 is required: D

3837

The ability for two application platforms to interoperate with each other D

3838 along global transaction identifiers, participate with each other in

3839 process, participate with each other in recovery).

3840 4.10.4.3 Interapplication Software Entity Services

3841 4.10.4.4

OLTP Resource Management Services

3842 services listed in this subclause are not provided by application program

3843 or external environment interfaces. D

3844

Management Services — Ability to control the operation of the transaction D

3845 services, including the ability to assign dispatching priorities to D

3846 transaction application programs. D

3847

Monitoring Services — Ability to collect data on resource utilization for

3848 such as performance analysis and accounting (data on utilization

3849 the transaction processing services resources: processes, connection D

3850

...). D

3851

Modeling Services — Ability to predict the system resources needed to pro- D

3852 a given transaction processing workload. D

3853

Directory/Namespace Services — Ability to map names to addresses.

3854

Recovery/Restart Services — Ability to recover and restart transactions D

3855 one or more transaction application programs using one or more D

3856

Resource Managers. D

3857

Test Services — Ability to automatically generate tests for workload simu- D

3858 etc. D

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 161

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

3859

System Configuration Services — Ability to replace or add transaction D

3860 programs without the need to shut down the execution environ- D

3861

D

3862 4.10.4.5 Services Provided at the

TM/TPRM SII

3863

: RJG asked for this to be an ‘‘informative subclause.’’ The only way to do that D

3864 to make it a NOTE D

3865

Forapplicationportabilityit is notrequiredthat the applicationplatformactuallyconsistof D

3866

Managersand TPResourceManagers,but in the newage ofOpenSystems,there are D

3867 advantagesin doingso. Twoadvantagesseemobvious:the abilityto ‘‘mixand match’’Tran- D

3868

ManagersandTPResourceManagersfromdifferentvendors;and the abilityofa user tocon- D

3869 his/her ownTPResourceManager to manage particular critical resources. A market has D

3870 developedfor‘‘plugcompatible’’TMs and TPRM AllTPRMat this printing are Database D

3871

TPRM It is expectedthat a market willalso developforCommunicationstype TPRM It is D

3872 at all clear that the industry willdevelopother types ofwidelyapplicableTPRM thus forcing D

3873 to developtheir own. Users coulduse the interface describedhere to do such development D

3874

D

3875

NOTEverybrieflydescribesthe servicesthat shouldbeprovidedat suchan interface. D

3876

TM/ interface must providethe ability ofTMs and TPRMto: register with each other; D

3877 recoverystatus information;pass alongtransaction identifier information;rollback,prepare D

3878 commit,and committhe transaction. Theinterfacemust provideforthe needsofthe fullrangeof D

3879 processingincludingdistributedtransactionprocessingwithmultipleTPRM D

3880 it shouldbe notedthat the industry recognizesthe need forstandardizationofcomponents D

3881 well as the standardization of portability and interoperability. At least one industry group is D

3882 and several vendorsare implementingproductsutilizing an interface as described D

3883

D

3884 4.10.5 Standards, Specifications, and Gaps

3885 are currently three transaction processing standards development activi-

3886 either completed or in the draft stage. Table 4-11 summarizes the service

3887 provided by the various standards.

3888

4-12 summarizes the applicability of the various standards to the various

3889 languages supported by the POSIX Open System Environment.

3890 4.10.5.1 Current Standards in the

POSIX OSE

3891 4.10.5.1.1 International Standards

3892

D

3893 4.10.5.1.2 Regional Standards

3894

D � 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3895

4-11 - Transaction Processing Standards Activities

3896 hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh

3897

Specification Subclause iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii

3898

(P1003.11{ }) D

TransactionDemarcation 4.10.5.?

3899

Gap 4.10.5.? D

3900

Communications Gap 4.10.5.? D

3901

Scheduling Gap 4.10.5.? D

3902

Queuing Gap 4.10.5.? D

3903

( / DIS10026-1,2,3{ })

EEIServices 4.10.5.?

3904 3905 3906 3907 3908 3909 3910

Configuration Gap 4.10.5.? D

3911

TM/ SI 4.10.5.?

3912

3913

4-12 - Transaction Processing Standards Language Bindings D

3914 3915

N/A LIS Ada APL BASIC C C++

3916

/ DIS10026-1{ } g

3917

/ DIS10026-2{ } g

3918

/ DIS10026-3{ } g

3919

11{ } g g

3920

COBOL C- Fortran Pascal PL/1 Prolog D

3921

/ DIS10026-1{ } D

3922

/ DIS10026-2{ } D

3923

/ DIS10026-3{ } D

3924

11{ } D

3925

3926

N/A— Languagebindingsare notappropriateforthis standard.

3927

— Language-independentspecificationisavailable.

3928

APL,BASIC, — Language-dependentspecificationsexist.

3929 4.10.5.1.3 National Standards

3930

D

3931 4.10.5.2 Emerging Standards in the

POSIX OSE

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 163

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

3932

Distributed Transaction Processing (DTP )

3933

/IEC DIS 10026-1 {ref}

3934

/IEC DIS 10026-2 {ref}

3935

/IEC DIS 10026-3 {ref}

3936 standards, developed by ISO/IEC JTC 1/SC21/WG5, deal expressly with the

3937 services and protocols for transaction mode communications in an OSI

3938

3939 standards provide for some of the communications services described in D

3940

D

3941

11 POSIX Transaction Processing

3942

11 {ref}

3943

POSIX.11 working group, formed in 1989, is chartered to work on a profile for

3944

Processing within the POSIX OSE. In the process of developing that

3945 it has identified a number of gaps in the standards coverage and is in the

3946 of proposing base standardization activities to address those gaps.

3947

P1003.11 is currently working on the following services identified

3948

3949

Transaction Manager (TM) Services provided at the Transaction API.

3950

Services provided at the Transaction Manager/ TP Resource Manager

3951

TM/TPRM SII. A typical TPRM is a database manager (e.g., SQL).

3952

: The above list should be adjusted later to reflect the then current state of

3953 activities (in terms of approved PARs.) If no PAR is approved by the beginning D

3954 formal ballot, I’ll fix this prose and move it to the Gap section. D

3955

11 is working to assure that POSIX Transaction Processing work is con-

3956 with the emerging work of OSI DTP (cited above), certain ongoing work of

3957

TP, several related POSIX activities (POSIX.1 {2}, POSIX.4 {ref}, POSIX.8

3958 ref})and the work of ANSI X3T5.5 (RPC).

3959 4.10.5.3 Gaps in Available Standards

3960 4.10.5.3.1 Standards/Specifications Outside the

POSIX OSE

3961 standards and emerging standards do not adequately address all the

3962 identified earlier. While POSIX.11 is addressing some of the gaps,

3963 are many other gaps still not being addressed by formal standards commit-

3964

Most notable is the work of X/Open TP. While not formally a standards

3965 body, it is addressing most of the gaps, and its output will be potentially

3966 as the basis of a formal standard.� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

3967

TP

3968 group published an ‘‘Online Transaction Processing Reference Model’’ in

3969 and in 1990 published ‘‘Preliminary Specification—Distributed Transaction

3970

The XASpecification.’’ The group is studying the use of OSI DTP, two-

3971 commit, and global transaction identifiers. The group is also actively

3972

APIs in support of peer-to-peer distributed transactions.

3973 work of this group addresses several of the services addressed in this clause,

3974 transaction demarcation and conversation services.

3975 is also being given to allowing alternative interoperability stan-

3976 including proprietary mechanisms. Additional APIs are being defined by

3977

TP to facilitate this.

3978 4.10.5.3.2 Unsatisfied Service Requirements

3979 than the work of X/Open TP, the following areas are not currently being D

3980 by standardization activities: communications, terminal communica- D

3981 program scheduling, message queueing, management, monitoring, model- D

3982 directory/namespace, recovery/restart, test, and system configuration. D

3983 4.10.6

OSE Cross-Category Services

3984 applicable. D

3985 4.10.7 Related Standards

3986

3987 following standards relating to commitment are related to the ISO/IEC DIS

3988 series and are referenced in DIS 10026:

3989

/IEC DIS 9804-3 {ref}

3990

/IEC DIS 9805-3 {ref}

3991

4.3 for more information.

3992

Procedure Call

3993

-127 {ref}

3994

3995

Standard Database Language D

3996 following standards for SQL also provide transaction demarcation services for D

3997 database access: D

3998

X3.135.1 (ISO 9075, FIPS 127) D

3999

X3.168 D

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Transaction Processing Services 165

P1003.0/D13 GUIDETOTHEPOSIXOPENSYSTEMS

4000

4.4 D

4001 4.10.8 Open Issues

4002

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

4 POSIXOpen System Environment Services

INTERIMDOCUMENT P1003.0/D13

4003

Software Development Environments

4004

Don Folland

4005 4.11.1 Overview and Rationale

4006

Development Environments are dealt with as a particular application

4007 needing special attention for the following reasons:

4008

The domain of Software Development Environments is one of prime impor-

4009

Software development is a major area of expenditure for govern-

4010 and large commercial organizations.

4011

The need for standardization is being driven not only by the SDE vendors

4012 users, but also by the Independent tool developers who want to get

4013 tool products on as many vendor platforms as possible.

4014

The SDE domain calls not only for portability, but also for particular

4015 and interoperability requirements.

4016

The domain is primarily of interest to that user community that has large

4017 software development requirements, but it is also of interest to all

4018 areas as software development is an enabling technology for all

4019

4020 engineers seek more powerful assistance to improve productivity and

4021 in the software development process. Considered opinion currently favors

4022

Support Environments (PSE) underpinned in such a way that the facilities

4023 capable of being implemented on different machines. A PSE needs a base

4024 information such as specifications, designs, code, schedules, configuration

4025 tests, etc., to support the developers. The interface between the base and

4026 tools must ensure portability of the tools. Again, these tools will be supported

4027 relevant language standards.

4028 design methodologies themselves have been modeled formally to establish

4029 degree of rigor and self-consistency. Function Point Analysis is one method

4030 measuring software systems and computing productivity that is increasing in

4031

It measures inputs, outputs, and entities accessed to determine transaction

4032 it gauges technical complexity by reference to 19 characteristics. These are

4033 to give a measure of systems size. Productivity is the ratio of system

4034 in function points to the effort required to produce or maintain the system.

4035 software support for the development process is in its infancy and

4036 metrics have not yet been developed.

� 1991 IEEE. Allrights reserved.

is an unapproved IEEE Standards Draft, subject to change.

Software Development Environments 167