Quota

3/3/2008 – reviewed by Peter Braam & Johann Lombardi

The quota design was one of an exceptionally complex system. While the original work was done carefully, it appears that nasty items entered the production code.

1. JBD was misunderstood and returning errors during I/O was undesirable.  Quota requires the quota semaphore and things would deadlock.  Quota checks is before I/O in commit.  (How are over-writes detected?)

2. Dynamic bunits were introduced for one customer only it seems.  It is questionable if this was a good idea.  Given that large bunits are given out but will not be released it is questionable if it even helps with small quota cases.  Leaving all files on one OST for a particular uid/gid would likely handle small quota situations well and be much simpler.  

3. Making multiple quota requests to the master simultaneously can be desirable.  The optimal solution would be to involve NRS to indicate what quota required.

4. For the issue of one OST still having quota and others not remains unresolved.  It requires a callback or similar.  With this callback dynamic bunits could be released at smaller granularity also.

5. Performance challenges remain – 500 OSTs doing 2GB/sec with 100MB qunits requires 10,000 RPCs to be processed on the master.  Distributed master is critical for CMD (and then why any OST a master for some gids/uids?).

6. It is necessary to abstract the quota interactions on the master and the slaves so that they work with Unix quota or fileset quota.  Probably objects need to lie in filesets on the OST’s matching the filesets on the MDS; this might require a small protocol change.  If the MDS is ldiskfs and the OSS is the DMU perhaps object filesets are made for uids or gids to approximate the uid/gid quota, or we simply do not support this.

7. Interestingly none of the issues encountered in the last two years was mentioned in the HLD.  Most issues can be considered fairly blunt mistakes in DLD or implementation, such as:

a. Using the wrong size integers

b. Not tracking quota per uid/gid

c. Implementing new RPCs but not adding the statistics macros

8. The HLD should have alerted the less experienced developers about:

a. Possibly adverse effects of interactions with the JBD

b. Handling multiple requests efficiently

9. Other design efforts such as (i) OSD  (ii) ldiskfs large partition size  (iii) DMU OSS effort make too little mention of quota

Conclusions:

1. The HLD mentions a state machine for managing on OST quota, but did not specify it.  Clearly this was implemented terribly poorly, all issues below were discussed with the team and probably several or all are mentioned in the HLD.  We over estimated the team (led by Niu at the time).

a. Interactions with the JBD

b. Overlooking uid/gid in qunits

c. Multiple threads asking for quota

d. Wrong typing of integers

e. Braam immediately spotted that overwrites are still not handled correctly

2. Use cases should have elaborated.  Note that checking ranges of parameters is explicitly mentioned in the inspection and review instructions in the TSP.

a. The range of parameters that could be passed (large quota)

b. The limits of acceptable parameters (small quota)

3. The fixes made after quota was first released were implemented based on customer pressure (the customer canceled), incomplete, and probably poorly designed.

4. Testing was grossly incomplete, a server simulator could have caught the problems.
Recommendation:  Quota for 1.8 is based on a review of the design, including DMU and a new decision about small bunits and notifications to slaves. 

