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Abbreviations

CORBA
Common Object Request Broker Architecture

IDL
Interface Definition Language

IRP
Integration Reference Point

IS
Information Service

MDA
Model Driven Architecture
NGMN
Next Generation Management Network

NRM
Network Resource Model


NW
Network

PIM
Platform Independent Model

PSM
Platform Specific Model

SS
Solution Set

1 Purpose

Service Providers have voiced their opinion that “automation is key” in the context of cooperation between 3GPP and TM Forum regarding FMC NM standards [1].

This paper supports the Service Providers’ drive for OPEX reduction and the notion that tool usage can reduce costs of FMC NM standards production and implementation.

TM Forum is promoting its TM Forum-sponsored-open-source tool (JOSIF/Tigerstripe), called JOSIF thereafter, as the tool to increase automation level for the production of FMC NM standards.  The basic principles used by JOSIF can be traced to MDA [6] work of OMG.

TM Forum have made various claims over time such as “This (JOSIF) generates interfaces directly from the information model and experience so far shows a productivity increase of several hundred percent over manual interface development methods.” [6]
This paper reviews the TM Forum’s claim regarding JOSIF.  It identifies areas of impact if JOSIF would be used. This is necessary information for the decision whether JOSIF should be used for the production of FMC NM standard specifications.
This paper follows the review framework presented in [4].  The areas of enquiry focus on 

· Intervention: JOSIF and the work process; (Section 2);

· Context: FMC NM standard specifications production; (Section 3) and;

· Effect: changes in productivity, quality, production cost and maintenance cost, specifications production processes and maintenance processes (of FMC NM standard specifications); (Section 4).

2 Intervention

This section describes JOSIF and the standard production processes involving JOSIF.

2.1 JOSIF Input and output

JOSIF Input 1: The 3GPP NRM UML models in machine-readable format.  

These models are the 3GPP defined classes for mobile network resources under management.  These machine-readable formatted models can not capture the stereotypes and conditionals used in 3GPP NRM UML models.  Furthermore, these machine-readable formatted models cannot capture the semantics (e.g. behaviour) of the classes.  For example, it can capture the idea that an NodeB class has a state attribute that can only have value ON or OFF but cannot capture behaviour of NodeB when in state-ON or state-OFF.  The behaviour, which is necessary for meaningful inter-working between Agent and Manager, is captured in English text accompanying the UML modelled classes.

JOSIF Input 2: Instructions

These UML models (i.e. JOSIF Input 1) are platform-independent, called PIM
.  JOSIF needs to convert this PIM to platform-specific (e.g., Java) implementation model (PSM)
.  JOSIF does the conversion based on rules or ‘instructions’ from JOSIF operator.

The UML models (i.e. JOSIF Input 1) is about the managed resources.  It does not deal with any aspects of network management (NM) protocol used to manipulate that managed resources.  The JOSIF will generate that protocol based on rules or instructions from JOSIF operator.
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Figure 1: Inputs and Outputs of JOSIF
JOSIF Outputs: CTK, Interface specification, RI

The CTK (Conformance Test kits) are for testing the conformance of an implementation (see Section 4.6)

The “Interface specification” is the set of relevant NM standard specifications.

The RI (Reference Implementation) is codes that implementation can use to facilitate its development work.  (See Section 4.3.)

2.2 The Tooling process

The following diagram depicts JOSIF process to ‘automatically’ convert the NRM PIM into NRM PSM and then produce the interface specification.  We note:

1. The NRM PIM (i.e. JOSIF Input-1) does not (cannot, due to current state of the art) capture semantics of the modelled classes.  Semantics of NRM classes and attributes are specified in plain English text.  JOSIF’s (or any other commercially available tool’s) claim on verification of model design is limited (i.e. tool cannot verify inconsistency of behaviour of different class instances captured in English text and cannot verify conditional behaviour of different class instances not captured by the UML model in machine-readable-format
2. JOSIF operator defines the rules/instructions for “model mapping” and can
 conduct model pruning.  Depending on the quality of these rules/instructions, errors, such as mapping errors, can be introduced.  There is no guaranteed that NRM PSM can be “reverse-engineered” to produce the NRM PIM (capturing the same meaning of the original PIM before mapping).

3. JOSIF operator defines rules to generate the NM protocol (whose payload is the NRM modelled classes and attributes).  This means, in 3GPP term, JOSIF operator holds the design authority of 3GPP Interface IRP (i.e. NM protocol) specifications.
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Figure 2: Process of FMC NM standards production
3 The Context

This section describes the context under which JOSIF is planned to be used.  Evaluation of JOSIF, for production of FMC NM standards, is focused on: 

a) Its capability to facilitate timely production of quality interface-A (see Figure 3) specifications 

b) Its capability to facilitate Interface-A server-side (see Figure 3 Agent) and client-side (see Figure 3 OSS) implementations.

For example, evaluation should be focused on JOSIF’s capability to facilitate validation of the Agent (e.g. 3GPP IRPAgent) behaviour visible across Interface-A (e.g. 3GPP Itf-N).  It should not focus on JOSIF’s capability to facilitate testing of Business objects, nor OSS-OSS or OSS-high layer function inter-working behaviours.
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Figure 3: Context of the evaluation of JOSIF usage

4 Effects

This section lays out the effects or impacts of JOSIF usage for production of FMC NM standards.
4.1 Impact on productivity of FMC NM standards

The first figure below is the time line showing production of standard specification in 3GPP/SA5 environment, i.e. no use of JOSIF but other appropriate tool SA5 members decide individually.

Past experience confirmed the longest time-span is t2-t0.  This is the time required for members to agree on the Requirement and on the design of the PIM that supports the Requirement.  This time span is measured in months.  The “manual process 2” and “manual process 3” time spans are small, almost insignificant when compared to t2-t0.  Note that the Process 4, the validation of a proposed NRM IRP SS appendix using tool (of individual SA5 member’s choice) is insignificant as well, compared to t2-t0.
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Figure 4: Time line using existing approach (no JOSIF but other tool)
The figure below is the time line showing production of standard specification using JOSIF.  
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Figure 5: time line using JOSIF
The time required for members to agree on the Requirement and on the design of the PIM that supports the Requirement, i.e. tx-t0 is identical to that of t2-t0 (in case of not-using-JOSIF) above.  This time span is measured in months.  The “Auto process 2” and “Auto process 3” time spans are smaller (i.e. measured in seconds
 because of automation) than the corresponding t3‑t2 and t4-t3.  

Comparing the two approaches (i.e. Figure 4 and Figure 5), we conclude that the “speed gain” by replacing Manual process 2/3 with Auto process 2/3 is insignificant given the time to reach Requirement agreement (i.e. t1-t0) and the time to design the NRM PIM (i.e. t2-t1) remains large and constant among the two approaches.

The same two above figures can be used to examine the time-lines for Change Request handling.  The same conclusion can be drawn as well, i.e. no significant “speed gain” using JOSIF (i.e. Figure 5).

4.2 Impact on quality of FMC NM standards 

The “No JOSIF” row below shows the process of a standard specification production, in the current 3GPP/SA5 environment, i.e. no use of JOSIF but use of other appropriate tools.  The “JOSIF” row shows the process of standard specification production using JOSIF.

The Table identifies, for each process, the (sub)process(es) where errors can be introduced, assuming the “instruction for model mapping and model pruning” (see section 2: JOSIF Input 2: Instructions) are error free (an assumption used for this discussion).

Table 1: Subprocess where error can be introduced

	
	Process 0
	Process 1
	Process 2
	Process 3
	Process 4

	No JOSIF: See Figure 4
	Yes
	Yes
	Yes
	Yes
	No

	JOSIF: See Figure 5
	Yes
	Yes
	No

	No

	N/A


The “No JOSIF” row shows the manual processes 0/1/2/3” can introduce errors.   
The “JOSIF” row shows manual processes 0/1 can introduce errors (in fact, same errors because of same manual process).  The row also shows that the “process 2/3” can not introduce errors.  However, the Table does not show the fact that errors can be introduced during the design, a manual process, of the instructions (see Section 2.1 JOSIF Input 2).  
Consideration of the design error possibility in the manual design of instructions leads one to conclude that errors can be introduced in (sub)processes 0/1/2/3 of using JOSIF or not.   
Therefore, the quality of the interface specifications depends on the quality of design used to support process 2/3 and does not depend if JOSIF is used or not.  

It should be noted:

· 3GPP/SA5 experience confirms that the “manual process 2/3” execution is mechanical (not subject to design choices) and template based.  (See Appendix A for a sample of main task of this Manual Process 2 and 3.)  Any errors introduced (e.g. XML elements not correctly formed) are identified by Process 4 using SA5 members preferred tool.  

· Errors can be introduced in Process 1.  One such error is the ambiguity of English text used to capture the semantics of classes/attributes/relations.  These errors can lead to different interpretations by implementers of Agent and Manager and subsequently, results in inter-working problem.Using JOSIF (Figure 5) or not (Figure 4) cannot detect nor eliminate this kind of error.

· The processes depicted by Figure 4 and Figure 5 can eliminate specification syntax errors.  They cannot detect or eliminate ambiguous English text that captures the semantics of UML classes.  They also cannot detect or eliminate bad design of NRM PIM.  In this light, we conclude the qualities of the standard specifications produced by Figure 4 and Figure 5 are of no significant difference.

It is also noted that there is no dependency between 3GPP NRM and its NM protocols accessing them.  The 3GPP NM protocols (called Interface IRP IS/SS) production process is depicted in Figure 6 below.  This process have been dormant for years except recently, when SA5 decided to merge various technology specific protocol definitions from different SS (e.g. CORBA based, XML based solution) of the same IS (e.g. Alarm IRP) into one document.  Known bugs have been fixed.  Unless new capabilities (e.g. transaction control) are identified or new bugs are found, these specifications would remain unchanged.


[image: image6.emf]Interface PIM 

(e.g. Basic CM 

IRP IS)

Interface PSM (e.g. 

Basic CM IRP 

CORBA SS mapping 

tables)

Interface PSM (e.g. Basic CM 

IRP CORBA SS appendix)

Manual 

process 1

Manual 

process 3

Requirements

Manual 

process 2

Process 4: 

use any tool to 

verify 

correctness of 

IDL etc 

Manual 

process 0


Figure 6: Existing approach (no JOSIF but other tool) for production of NM protocol

4.3 Impact on software (implementing FMC NM standards) quality

JOSIF generates codes and/or RI.  Developers (e.g. implementer of Agent) using RI or the generated code will have a head-start (and bug-free codes) than developers who do not use RI or the generated code.  

The point we like to make here is not the “size” of that “head-start” (e.g. save three months of coding time).   

The point is that RI presence in a system is not a necessary criterion for the system to claim 3GPP standard compliance.  Therefore, RI availability is not a necessary criterion for the use of JOSIF or any other tools that may or may not generate RI.  

We would like to point out that the paper has no opinion if JOSIF can:

· Increase productivity and shortening development time for OSS interfacing Business objects, high layer functions and processes (see Figure 3);

· Improve communication and information exchanges and sharing among software developers responsible for business objects, high layer functions and processes (see Figure 3.)

In general, the paper has no opinion on JOSIF capability to support software development work since this is outside the scope and requirement of 3GPP specifications.
4.4 Experience and evidence

3GPP/SA5 had years of experience operating the process depicted by Figure 4.  

JOSIF and the operating process (see Figure 5) are new.  There is no operational experience of such process.  We request evidence supporting the claim of JOSIF’s usage.

We question the maturity of JOSIF.  In particular, we have not confirmed if JOSIF can scale to support large scale development work (e.g. include production of specifications for 3GPP, MEF, BBF, 3GPP2, IETF, etc).  We are not aware of JOSIF ability to support domain-specific standardization processes (e.g. handling of 3GPP Change Request, handling of 3GPP Releases, handling of Change Request for JOSIF mapping rules/instructions).  
To switch the FMC NM standard production from a process whose claim is evidence-based (i.e. we know its pros and cons) to another process whose claim is not evidence-based is risky.  Such switch might raise operators` expectation to a level beyond our capability to deliver.  
4.5 Change of working process and responsibility

One key concept of JOSIF is its capacity to automate the transformation of PIM (of managed resources) to technology PIM for implementation.  JOSIF does this transformation based on ‘instructions’ (see Section 2: JOSIF Input 2).  TMF JOSIF operators design these instructions.  They in essence are replacing the work of the authors of Manual processes 3 / 4 of Figure 4.  There is a responsibility shift from 3GPP to TMF.

Another concept of JOSIF is its capacity to generate NM protocol based on ‘instructions’ designed by JOSIF operator.  TMF JOSIF operators design these instructions and in essence, design the NM protocols (e.g. all 3GPP Interface IRP IS/SS).  There is a responsibility shift from 3GPP to TMF.

Use of JOSIF requires 3GPP CR issuer to include UML model in machine readable format and hand over to TM Forum.  The resultant of JOSIF, i.e. the interface specification requires checking and validation by 3GPP.  MCC may require to operate JOSIF for the production of FMC NM standards.  These issues need to be addressed and resolved.

Use of JOSIF requires shifting of some 3GPP/SA5 mandate/responsibilities to TMF.  It also requires a new process to handle the following processes:

1. Change Request 
2. Review of the JOSIF instructions (see Section 2.1 JOSIF Input 2)

3. Production of 3GPP/SA5 specifications.  
These issues have yet to be addressed.  
4.6 Conformance test kits

One operator requirement is that the standard should provide capabilities to validate a compliant system.  JOSIF’s capability to generate CTK (see Figure 1), Conformance Test Kit, is TM Forum response to such requirement.

Conformance testing means test executions against well-defined test cases
.  Value of conformance testing, therefore, depends on the scope and details of the test cases involved.  

The defined test cases, validated by automatic generated conformance test kits, normally are restricted to protocol signatures validation (e.g. if method invocation has used valid method name, if certain protocol parameters are present or if invalid data-types are used, etc).  It cannot generate test scenarios to validate system’s behaviour that is captured by English text (not modelled in PIM) in the specification.  The value of using JOSIF’s CTK alone (e.g. validating protocol signature), in response to operators Requirement, is not sufficient.  
Note that there is no tool, commercially available or JOSIF, that can automatically generated test scripts or cases that can test the semantics of the models.  In case operators are satisfied with test scripts or cases that only test protocol signatures, then any tool, not just JOSIF, can satisfy that requirement.

3GPP/SA5 had a WI in Release 6 to define test cases “by hand” (i.e. not automatically generated by tool).  Its goal is to support testing beyond validating protocol signatures.  Unfortunately, this WI has not received enough support (e.g. lack of resources) and did not produce usable results.

This paper suggests, with TMF and operators support, restarting the 3GPP/SA5 WI on testing to capture the range and scope of the standardized test cases.  In parallel, we request TM Forum to confirm if its JOSIF can accept instructions for constructing test cases.  Also, 3GPP/SA5 members needs to discuss if NM standardized test cases can be (or should be) published by TM Forum or should remain within 3GPP.   

5 Conclusion

In the absence of evidence of JOSIF’s claimed advantage, this paper examines the time gained and quality improvement in using JOSIF to produce/maintain standard specifications is not significant.  See Section 4.1 and 4.2.

One JOSIF’s output is RI or generated code that, if used by implementations can reduce development costs.  3GPP/SA5 does not consider the presence of RI in implementations a necessary condition for standard compliance.  See section 4.3.  Therefore, we do not include RI benefit as a criterion for decision.
The JOSIF is based on the concept of model-driven architecture (MDA) that has received considerable attention for the past ten years.  It has been hailed as the solution to handle problem facing the software development industry.  Aside from notable sceptics on promises of MDA, one notes that the promises are poorly supported by evidence.
TM Forum is now promoting JOSIF (based on MDA principle) for the production of FNM NM standards. TM Forum has made claims about JOSIFs capability.  We request TM Forum to provide evidence to support its claim.  See Section 4.4 and 4.5.
One JOSIF output is CTK that claim to facilitate inter-testing between OSS and EMS.  Section 4.6 identified the types of test cases that are supported by CTK are of limited value.  This paper proposes 3GPP/SA5 to restart the WI to design test cases that go beyond method signature validation.
This paper recommends resolution of issues raised (see Section 4: Effect) prior to decision of using JOSIF for the production of FMC NM standards.
Appendix A: Sample of the main task of Manual Process 2/3
This appendix contains extracts from [7].  
The following two tables show the typical manual process 2 designer needs to produce.  Notice the mapping from column 1 (the PIM information) to column 2/3/4/5/6 (the PSM information) does not involve semantics (of the class).  The class semantics is not carried in PSM.  
A typical effort (from experience) of making this type of mapping table is few hours.

5.2.1
IOC ENBFunction

	Attribute of IOC ENBFunction in 3GPP TS 32.762 [2]
	SS Attribute
	SS Type
	Support Qualifier
	Read Qualifier
	Write Qualifier

	id
	Id
	String
	M
	M
	-

	x2BlackList
	x2BlackList
	GenericNetworkResourcesIRPSystem::

AttributeTypes::MOReferenceSet
	CM
	M
	M

	x2WhiteList
	x2WhiteList
	GenericNetworkResourcesIRPSystem::

AttributeTypes::MOReferenceSet
	CM
	M
	M

	x2HOBlackList
	x2HOBlackList
	GenericNetworkResourcesIRPSystem::

AttributeTypes::MOReferenceSet
	CM
	M
	M

	x2IpAddressList
	x2IpAddressList
	genericEUTRANNRMAttributeTypes::

ipAddressListType
	O
	M
	-

	Note: For all conditional qualifiers, see attribute constraints in 32.762 [2]


5.2.2
IOC EUtranGenericCell

	Attribute of IOC EUtranGenericCell in 3GPP TS 32.762 [2]
	SS Attribute
	SS Type
	Support Qualifier
	Read Qualifier
	Write Qualifier

	Id
	Id
	string
	M
	M
	-

	cellIdentity
	cellIdentity
	long
	M
	M
	M

	cellSize
	cellSize
	genericEUTRANNRMAttributeTypes::

cellSizeEnumType
	M
	M
	M

	cellType
	cellType
	genericEUTRANNRMAttributeTypes::

cellTypeEnumType
	M
	M
	-

	plmnIdList
	plmnIdList
Note: the first plmnId in the SS attribute plmnIdList is the primary PLMN id
	genericEUTRANNRMAttributeTypes::

plmnIdListType
	M
	M
	M

	Tac
	Tac
	long
	M
	M
	M

	Pci
	Pci
	short
	M
	M
	CM

	pciList
	pciList
	genericEUTRANNRMAttributeTypes::

pciListType
	CM 
	M
	M

	maximumTransmissionPower
	maximumTransmissionPower
	short
	M
	M
	CM

	referenceSignalPower
	referenceSignalPower
	short
	M
	M
	M

	Pb
	Pb
	short
	M
	M
	M

	partOfSectorPower
	partOfSectorPower
	short
	CM
	M
	M

	operationalState
	operationalState
	StateManagementIRPOptConstDefs::

OperationalStateTypeOpt
	O
	M
	(

	administrativeState
	administrativeState
	StateManagementIRPOptConstDefs::

AdministrativeStateTypeOpt
	O
	M
	M

	availabilityStatus
	availabilityStatus
	StateManagementIRPOptConstDefs::

AvailabilityStatusTypeOpt
	O
	M
	-

	Note: For all conditional qualifiers, see attribute constraints in 32.762 [2]


The following extract show the typical manual process 3 designer needs to produce.  One can notice the almost mechanical nature of such mapping work and there is no possibility of design error.  Note that designer would use tool to validate if its work.
A typical effort (from experience) of making this type of validated IDL is few hours.


/*


 * Definitions for MO class ENBFunction


 */


interface ENBFunction: GenericNetworkResourcesNRMDefs::ManagedFunction


{



const string CLASS = "ENBFunction";



// Attribute Names



//



const string id= "id";



const string x2BlackList= "x2BlackList";



const string x2WhiteList= "x2WhiteList";



const string x2HOBlackList= "x2HOBlackList";



const string x2IpAddressList= "x2IpAddressList";

};


/*


 * Definitions for MO class EUtranGenericCell

 */


interface EUtranGenericCell: GenericNetworkResourcesNRMDefs::ManagedFunction


{



const string CLASS = "EUtranGenericCell";



// Attribute Names



//



const string id = "id";



const string cellIdentity = "cellIdentity";



const string cellSize = "cellSize";


const string cellType = "cellType";



const string plmnIdList = "plmnIdList";



const string tac = "tac";



const string pci = "pci";



const string pciList = "pciList";



const string operationalState = "operationalState";



const string administrativeState = "administrativeState";



const string availabilityStatus = "availabilityStatus";



const string maximumTransmissionPower = "maximumTransmissionPower";


const string referenceSignalPower = "referenceSignalPower";


const string pb = "pb";



const string partOfSectorPower = "partOfSectorPower";


};

� A (PIM) platform-independent model is a model of a software or business system that is not linked to a specific technological platform (e.g. a specific programming language, specific operating system)





� A (PSM) platform-specific model is a model of a software or business system that is linked to a specific technological platform (e.g. a specific programming language, specific operating system)





� Model pruning, capability for tool operator to make modification, is an important feature for tools of this nature.


� This time span in seconds excludes the time required for JOSIF operator to customize the instructions (see Section 2.1 JOSIF Input 2) for a particular automation run.  It also excludes the time required for review and testing of those instructions.  If these times were included in the comparison, we envision the two time lines would be similar.


� We assume the design of the instructions (see Section 2.1 JOSIF Input 2) is bug free.  


� We assume the design of the instructions (see Section 2.1 JOSIF Input 2) is bug free.


� ITU-T has standardized a language called Testing and Test Control Notation (TTCN), formerly called Tree and Tabular Combined Notation.  TTCN is widely used, for example; ISDN, GSM 3G of ETSI standards have used TTCN to capture conformance test cases.
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