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Abstract:
It is proposed that as an alternative 3GPP should allow storing the normative source code in Forge/Git and not in the TS Word Annexes.
Detailed proposal:
On behalf of SA5 we would like to forward this proposal to SA for endorsement. The proposal was documented and endorsed by SA5 in the contribution: S5-232751.zip. 
We propose that as an alternative 3GPP should allow storing the normative stage 3 source code in 3GPP specifications in Forge/Git and not in the TS Word Annexes (but zipped source code from Forge attached beside the MS Word technical specification).  
This should be an optionally selectable method for WGs that prefer Forge, while other WGs may use the current methods. The goal is to improve the efficiency of the standardization process while maintaining the reliability of the documentation and the possibility to track changes in the system.
1
Decision/action requested

The group is asked to discuss and endorse the proposal.
2
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Executive summary
This document proposes a new Forge-based method of handling source code in 3GPP documentation. It proposes to store the normative version of stage-3 source code in the Forge/Git repository both for proposed code changes in CRs and for approved code in technical specifications.

The Forge based method is optional and can be used side-by-side with the current methodology. It is possible to select the Forge-based method per technical specification or even just for a specific solution set in a specific specification while using existing methodology for all other documents. Introduction of the method will have no impact on users who decide to stay with the current procedures.
The goal is to improve the efficiency of the standardization process while maintaining the reliability of the documentation and the possibility to track changes in the system. 

The current system of handling source code as part of an MS Word document leads to extra work, inconsistencies, and faulty source code. The key issues include:

· unavailability of automatic code editing and validation tools that can work with MS Word documents

· the need of users to use the code as plain text files (not Word)

Sometimes code is documented both in MS Word and plain text files. While this allows the usage of code handling tools, it leads to discrepancies between the two formats, faulty code in Word, and users often ignoring the normative MS Word format.

The Forge based method proposes that 

· Normative version of the source code shall be the code stored in plain text files in Forge 

· The code section in change requests should be removed and replaced by a link to Forge representing the changes

· Technical specifications shall not contain the code in the MS Word text. This shall be replaced by a Forge link to the normative source code and an informative copy that is supplied as a set of zipped text files beside the MS Word document. 

4

Rationale

4.1 
Background existing software

The following issues and proposals were based on the views of SA5. SA5 has a big number of source code files, with frequent changes and many authors (not all of them experts) modifying the code. Due to this, the current system of code handling is not satisfactory. While this effort was initiated by SA5, it is relevant to any workgroup handling source code.

Already today multiple 3GPP workgroups (including SA5) use the Forge/Gitlab/Git repository to store their source code. ETSI is hosting our current Forge repository. The service is highly available and satisfies known needs. However, today Forge is used just as a handy tool to produce the normative version of the source code which is today located in the MS Word documents as Word text.

Forge is open for any and all users for reading but is access controlled for writing. Different levels of access control exist.
Forge is an implementation of the Gitlab software which is based on the open-source GIT software versioning system. Gitlab provides a user-friendly GUI and allows advanced automation e.g., running scripts and software checker tools on commit or merge actions.

Even with just Git software full access to the repository is possible. The Git software itself has been used in the software industry for over 17 years, so it is seen as stable. Git is still in active development, so bug fixes should be available when needed. There are examples of very complex Git-based change tracking systems in use (e.g., The Linux kernel code since 2005)

GitLab and Git are commonly used software. Public internet sites including YouTube host a big number of tutorials for both Git and GitLab. ETSI also considered offering tutorial sessions for any 3GPP user needing it. For read-only use (fetching or reviewing the code) usually a 20 to 60 minutes introduction to Forge is sufficient.

4.1.1

Forge-only CRs Pilot project

During the SA5#146 meeting a pilot project was run including two change requests [2],[3] where source code was only documented in Forge but was absent from the MS Word CR documents. SA5 was able to handle and review these CRs in a satisfactory way. The pilot indicates that handling source code only in Forge is feasible and more efficient than the current MS Word based method. 

The pilot project was only run on SA5 level, thus after SA5 endorsement the CRs were revised to include the source code. The "long" format of the CRs was sent for SA approval. Because the code still had to be included as MS Word text in the SA level CRs and later in the technical specifications the pilot only tested that the Forge-only method is feasible but did not gain the benefits of consistency and work reduction.

4.2 
What is the problem?

While developers need to work with source code in plain files (like the ones in Forge) the 3GPP process prescribes documenting the code in MS Word. The current handling of code in both Forge and MS Word has problems. All the problems listed below have occurred many times despite our best efforts: The current process has proven to be error prone.

a) The code is stored in two places which can lead to inconsistency. Experience shows that the MS Word and Forge versions of the code are very often different. This is valid for approved code in TS documents but even more for development code in CRs. 

a. There is no automatic way to compare Word and Forge code. Manual review to detect such discrepancies is usually not done as it is a boring, time consuming, error-prone activity.

b) During development of the code (CR writing) it takes extra work to produce the MS Word code. If a CR is updated during a meeting often it is only the Word or the Forge version that is updated again leading to inconsistency.

c) Checking code using industry standard software tools is impossible or much more difficult if the code is embedded in MS Word. Omitting these checks leads to faulty code in the technical specifications.

d) Code is used and developed in plain text files. Transferring these text files into MS-Word is error-prone:

· Copy-paste often adds extra characters or misses a few

· Word autocorrects text, thereby making the code faulty

· Word changes single quotes to double quotes automatically

· Word formatting hides errors in code e.g., by hiding incorrect tabulation

· Word introduces strange non-ASCII characters that normal code handling tools do not accept

e) All the users of the code need plain text files. No one will take the effort to extract the over hundred code files from MS Word. Everyone uses the code from Forge/Git. We are just deceiving ourselves when we believe that the users of the specifications use the code from MS Word as normative. While officially the MS Word code is normative, in practice the Forge code is normative.

f) We are not following industry best practices for code handling. Reviewing code in Forge or in plain text is easier than using MS Word (highlighting, in-line commenting, viewing only the changes or the full file, etc.)

Many of these problems could be eliminated with extra work and a perfect, error-free handling of the code and documents, however, error-free handling is not realistic.

4.3
Solution - Forge-based methodology

The proposal is based on the Technical Specification Group working methods[4].

1. Store all stage-3 YANG, OpenApi and XSD code in Forge - already done today by some groups e.g., SA5.
2. Add a copyright statement to each source code file in Forge. The text shall be "Copyright YYYY, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC). All rights reserved." YYYY is the four digit year the file was last updated.
3. Ensure that the ETSI Forge service is reliable and long-term stable. We probably already have this today.

4. Remove stage-3 code from Change Requests: both for CRs sent to the workgroup (e.g., SA5) but also from CRs sent the from workgroup (e.g., SA5) to their TSG plenary. Any proposed code changes shall be documented in a separate CR branch in Forge (as today). The word CR document shall reference a Merge-Request and all added Commits for the CR branch in Forge where the single and normative version of the proposed code changes shall be stored. All reviews and updates of the code shall be done in Forge. If a CR contains ONLY stage-3 updates the CR document shall still retain its coverpage but will have no other content (see [2]). If the CR contains both Stage-3 and other e.g., Stage-2 parts, the "other" parts of the CR are documented as today, but the stage-3 parts are removed and replaced with a single Forge reference.

5. Declare that the code in the Forge repository is normative. Remove the code from the annexes of MS Word technical specifications. Already today Specification drafting rules[5] prescribe that “Large volumes of program code, source code or formal description language shall be placed in a separate file.” We have documents with over 220 pages of code, so the current practice is questionable.

6. MCC shall attach a zipped copy of the (Forge) code beside the MS Word technical specification documents during each update cycle. The purpose of this copy is to

a. Allow fetching the code from the zip file in the unlikely case if someone does not have Forge access.

b. Serve as a backup in the most unlikely case if the Forge storage is unavailable. (There is no reason for Forge to have a lower availability than the Word document storage.)

c. To make the process change smaller, by keeping the code in the technical specification too.

The above process/solution may be used or not used (staying with the current process) separately for each technical specification and each solution set (YANG, OpenApi, XSD). It shall be declared in each specification and for each solution set separately if the normative source code is stored in Forge; otherwise, the current source code handling process applies.

4.3.1
Changes for Stage-3 Only

The above solution changes only a small part of the current 3GPP working process. 

It does not change how stage-1, stage-2 or any other specification work is handled (except stage-3 code handling). CR, TS, TR documents or their handling is not changed (except stage-3 code handling). 

Change Request documents shall be written, numbered, tracked, and stored as today. The only difference being that if the CR contains stage-3 code changes, those changes are only represented as a Forge reference. 

TS document shall still keep the "Change history" clause documenting reasons for document changes.
4.3.2
Advantages of the solution - Efficiency

The solution has the following advantages compared to current procedures:

a) Consistency - Users of the specifications will use the normative code from Forge, never a potentially inconsistent copy (as happens today.) The copy of the code attached to the TS documents will be in zipped plain files. These can be automatically downloaded from Forge/Git; thus, they will be an exact copy of the Forge code.

b) Code is documented only once; no extra work is needed. CR authors will no longer need to produce change marked word code. MCC (or the TS rapporteur) will be spared the work of merging the code changing CRs in the code text of the technical specification. Only MCC will need to attach the automatically downloaded copy of the code and only once per specification once per update cycle. 

c) Checking of the code in Forge is already enforced automatically. As the MS Word code is eliminated (in CRs) or automatically copied for TS documents the Forge code checks are enough.

d) Code is no longer transferred to or from MS Word document format, the task is eliminated.

e) Users of the specification will fetch the checked and normative code from Forge/Git.

f) Any new code handling practices can be integrated easily into Forge/Git as Git is the most used version control system in the software industry.

4.3.3

Reliability of the documentation

The Forge/Git repository shall be highly available. It can and should be just as resilient and available as today's storage of Word documents. ETSI should provide guarantees about the stability of the GIT store. 

As a backup the approved code shall also be available as a zipped attachment with the technical MS Word documents.

Change Requests shall still be available in the current Word format (with code moved to the Forge).

4.3.4 
Change Tracking

Changes and their origins shall be possible to be tracked just as today; Forge/Git will even improve the traceability of changes.

Technical specification changes can still be tracked as each TS will contain the Change history Annex listing changes with date, CR number, associated documents and a short description for the change - just as today.

CR documents can still be tracked, as CRs will be stored as today; they can be tracked via the 3GPP website.  CR documents proposing code changes will keep long-lived links to code changes in Forge. The Forge links and the Forge Merge Requests will be available in the long term.

Code changes will be easier to track than today as Forge keeps an audit trail of each code change, each commit with the ID of the author and comments if needed.

4.4
Applicability 

The new Forge-based code handling and the existing methodology can work side-by-side. It is proposed that each workgroup itself shall decide whether to use this Forge-based method or keep using the current methodology. This also allows each group that wishes to use the Forge-based method, to introduce it in a stepwise manner.

This proposal considers only YANG, OpenApi, ASN.1 and XSD code, however other types of source code can probably use the proposal and reap the benefits. Any other type of code should be considered separately.

5
Detailed proposal for endorsement

Update the 3GPP Technical Specification Group working methods [4] to

1) Allow technical specifications to declare that the normative source code is in Forge and to remove the source code from the Word Annexes.

2) For such specifications instruct MCC/rapporteur to download the zipped source code from Forge and attach it beside MS Word technical specification.

3) Allow CRs with code changes in Forge only

This proposal is only for Release 18, earlier releases may be considered later.

Annex A – Example forge based CR

The below example is how a complete CR will look according to the new procedure. Observe that the CR consists only of the cover page with a Forge link. 

This is a CR that contains only stage 3 code changes. Any other proposed changes would still be included in the CR’s body just as today.

3GPP TSG-SA5 Meeting #146S5-226063

Toulouse, France, 14th Nov 2022 - 18th Nov 2022
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	28.623
	CR
	0191
	rev
	-
	Current version:
	18.0.2
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X


	

	Title:

	Files and File IOCs YANG

	
	

	Source to WG:
	Ericsson Hungary Ltd

	Source to TSG:
	S5

	
	

	Work item code:
	FIMA
	
	Date:
	2022-10-15

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 












release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
…
Rel-16
(Release 16)
Rel-17
(Release 17)
Rel-18
(Release 18)
Rel-19
(Release 19)

	
	

	Reason for change:
	YANG stage 3 missing for Files and File IOCs.

	
	

	Summary of change:
	Add YANG stage 3 for Files and File IOCs

	
	

	Consequences if not approved:
	YANG stage 3 missing for Files and File IOCs.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Forge link of this CR: https://forge.3gpp.org/rep/sa5/MnS/-/merge_requests/436 at commit 04aafd498f33c4760ab39dfbe4729b6c9272a68a



	
	

	This CR's revision history:
	


Annex B – Questions and Answers
1) Will Forge be the only copy of the standard code?

There will be a copy of the normative code from Forge attached beside the MS Word TS document. 

2) What happens if Forge fails?

That should never happen. Forge should be as reliable as our current 3GU systems including high availability and backups.

If it does fail we will still have the code attached beside the TS documents and the tracking information in the TS and CR documents.

3) How is Forge available?

Already today it is available to anyone (including delegates, contributors and outside implementors) in a read-only mode. For authorised delegates it is already available in a read-write mode, but only MCC has full administrative rights.

4) How is the code in Forge and the TS document linked?
There will be a mandatory link to the normative code in Forge in to the TS Word document.

A copy of the code is attached as zipped files attached to the TS.

The code files shall contain a reference to the TS document

5) What about copyright?

A copyright statement is included already today at the root of the repository in the README file. It should also be added to each code file. This shall be checked in reviews and potentially automatic code checker tools.

6) Is this methodology workgroup specific?

The methodology will be available to any group in 3GPP, but it is the group’s decision whether to follow the current or the Forge based method.

7) If Forge development branches are removed will we lose the history? 

No, history is not lost, because the merge requests stay in the system indefinitely and through them the changes are visible even if a development branch is deleted.

8) Are the changes visible in Forge in full detail?

Yes, line by line, character by character changes are visible.
9) How do I know whether the normative code is in an Annex or Forge. 


The Word TS document shall contain a clause describing where the normative code is located. In case of Forge it will contain the exact Forge link too.

10) What will happen if we need to move the source code to another tool after Forge? (E.g., if the Gitlab SW becomes unavailable because the company goes bankrupt) Will the history be lost?

The event is unlikely at least for many years if ever.

Forge is based on GIT and Gitlab SWs.

Git (the main version control system in the industry) has been in use for 18 years, so the system is stable. We should not face a next migration for many, many years. There are already industry standard methods to migrate from one version control system to another e.g., SVN to GIT/Forge.

Gitlab is one of the industry leaders so it should be a stable company.

For the change history we will still rely on the current methods: History Annex in each TS, Word CR documents stored in 3GU, however, the detailed code changes are moved to Forge merge requests.

TS documents will carry a zipped version of the stable code, so that would not be lost even if the full Forge/Gitlab/Git disappers.

If Gitlab becomes unavailable there is a good chance industry will provide a migration to a new version control system. If no migration is possible a simple GIT interface will still be available. In this case the merge requests will be lost. CRs shall contain a list of git commits they include, thus as long as at least a simple Git interface is available, the changes involved in a CR can be listed, even if Gitlab disapears and the links in the CRs become stale.

