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Introduction (2 paragraphs)

        General introduction to project(paragraph 1)

Project has two phases:



Stage 1 build a driver for chgen



Stage 2 build a test case

        define steps to complete project(paragraph 2)

Write a routine key exists:
Check if a given candidate key 


Write a routine to add keys:
Key must be new and use keyExist



Write a routine to retrieve keys:
Key must exist and use keyExist 


if it fits add strategies used
Middle (2 to 3 paragraphs)

        Define solution(paragraph)
        get into problems & how we got around them.


-Prototype: 



bool __attribute__ ((weak)) keyValueListExists (char *ckname, char *valueList)



1) Two ways to implement. (Which will we implement)



Return true or false depending on success.




Return the record or null depending on success.

2) table TT is a [linked list of] struct that represents [one ordered set of] TT 
objects
3) key_string is a list of TA field names separated by white space

that constitute the composite key
 
Testing Results(own paragraph): 


addKeys: Where they exist and when they don’t.  Verify the proper results



retrieveKeys:
Where they exist and when they don’t.  Verify the proper results
Conclusion (1 paragraph)

        Lessons learned


Difficult project

Group should have pinned down requirements earlier on.

        Short comings of the project

The time required to complete this is much to long.


Go back to getting better requirements and documentation.

        Strengths of the project

As a group we got a much better understanding of the inner workings of chgen 


We also gained better insight as to table names and class discussions

        Complete the story with good conclusion. 

Final Report on 06f522 Assignment 3: Candidate Key Extensions to the Metaschema


Assignment three was difficult; we needed to create functionality that could be integrated into an automatic code generator in the future.
 This code will enhance an effort underway to make the code generator more useable and robust.  We broke the project up into three coded functions, that will need to be integrated into the code generator in the future, and completed it over four phases.  The first phase involved coding the infrastructure needed by a function to be coded later, key exists.  This function would check for the existence of keys that have already been defined.  Key exists is the corner stone for completing phase two and the entire project so the infrastructure was extremely important.  Phase two saw the creation of key exists and two other functions to be passed in; functions to add and retrieve records.  The add and retrieve record functions depend on a specific behavior that key exists must produce.  Phase three of the project involved testing and debugging the new code.  The final phase, phase four, was project was the write up.

This project, as already stated, was broken up in to four different segments lead by different members of the class.  Nitin lead the implementation of the drive,r or infrastructure code, so a key exists function could be implemented.  Phase two was lead by Chris and Alison.  Chris implemented the key exists function and Alison implemented the add and retrieve record functions; she also worked diligently on testing and debugging the project which was phase three.  Anthony completed phase four, documentation; with Keith’s help.  Keith visualized all of the existing code with a static model (see figure 1) and did selected complexity analysis.  Everyone in the class contributed to email threads with regard to the design and implementation of the functions being created.  We worked as a team to complete this project.

The key exists function was the corner stone of the project and the rest of the project was dependent upon it.  The function is required to have a certain behavior and the infrastructure is extremely important.  It is Boolean depending on the existence of the key in question and the application that key exists will being integrated into can only have one instance of a given key.  This makes key exists a needed upgrade, in terms of robustness, to the application that it will be integrated into.


Add keys and retrieve keys were the next functions to be implemented; the second portion of phase two.  Key exists must be able to stably return whether add or retrieve record may continue.  Assuming the key does not exist add record will add it; otherwise it will fail.  Retrieve record depends on the exact opposite behavior for success as the record must exist.  If the key exists it can retrieve it and pass it on to the asking function.  If the key doesn’t exist it will obviously fail as there will be no key to return.  This was the basis for our test plan.

Phase three was the most difficult and time consuming phase of the project.  It required testing and debugging.  All of the students in class participated in discussing the test plan that Anthony came up with:

	Key Exist Return
	TRUE
	FALSE

	Add Record
	FAIL
	PASS

	Retrieve Record
	PASS
	FAIL


This is excerpt from our output file, passfail.out:

	Add New Record
	EnrollmentByStudentTerm&CourseS 
	RT010001  
	CS010001 
	PASS

	Add New Record 
	CourseTermSection 
	TM010001 
	CO010001
	FAIL

	retrieveQuery 
	EnrollmentByStudentTerm&CourseS 
	RT010001  
	CS010001 
	PASS

	retrieveQuery
	CourseTermSection 
	TM010001 
	CO010001
	FAIL


A complete test plan for add and retrieve keys would require each to pass and fail.  This testing reaches that goal by only looking at add & retrieve records, however in the process it strenuously tests the key exists function.  This was really where the difficulty began.  There were many bugs introduced in the implementation phases and Alison spent a great deal of time removing them in this phase. 
 

This was a difficult assignment that we were able to complete as a team.  There are many reasons why we were successful, but at the end of the day we came together and good code was our result.  The functions introduced should be ready to integrate into either of the code generation projects related to chgen that chosen.  Moving into the future it would be nice to see this assignment actually integrated, debugged, and tested.  The functionality of this project could improve the stability of chgen and/or gencpp if properly integrated.
Figure 1 is an overall data model, automatically generated by reverse engineering the code. 

[image: image1.png]=
= ABBR_TBL_TVPE G dummy s int
= VER_TBL_TYPE

[wenum» | [ estuee |
= Ece
Ea|caname : char
58/ CKname : char
g values : char
. — |sLAG e e |
e
S 8 FYnm: that
g Cname : char | CoRALAG 1t
SRt
Tattem
Team

Hoe Her
G deptio : it G Cmax : int
£ DEhead : chiar g CIrmin :
| igg CTaur
| 26 RFLAG : nt 5 CTstatu : char
56 sectioni

S ARaDa € courselio : it
£ stu 55 COtitle : char

g ARsnm |cgRRAG it ||
| c8 RALAG

[T et
& ts_list_elt_type g >_node_s
£ maiow : int
g reount
ﬁ ‘Assgnment 3 Modfications and Contributions,
s st tvpe gw g Guffey, Gabriekon, Mies, Sonawane, Bagley
6 THname : char g vname « char g b * char
RFLAG : it g mode « char ofmame  char
(= (£ num _tables : int: e desar : char
| 6 RFLAG : it | EgRFLAG : it £ (anony ssignment3/chris
£ eFeldType : COLUMN_TYPE (€ TableCurrAbbr : TABLE_ABBR
e strFildName. icg DFildList : FiedValue
# heg_parse ()
3 Inttalze TableAbbr ()
3 DetermineColType ()
3 MatchFeldInDECur ()
 Bxtractvalues ()
3 InitaleeValuel st ()
: 3 FreeValueList ()
it
keyValueListBxists ()
ELCH
e swname : char
(e sformat : char
(e sversion : char
g fastMod : int
osmath  dar | 3 TABLE_ABBR
Etrritud = efioNE
£ RFLAG - it o

Sean
=
Erat
=ec0
=eAD
= eRT
=ecT
=epQ
Secs
=eEN





Figure 1:   Data structure model  (automatically generated by reverse engineering the code)

Bibliography (TBD): 
 
�  [RJL061221: Due to my mis-direction, this assignment assumed that chgen itself was the application. That should be corrected in the next version, with tables CK, CA and CQ  declared in the schema,  and code auto-generated to compute key_exists in auto-generated code for the application. This app is defined by the schema schooldb.sch  in this test case, but asgnt3 is generally applicable to any app.]





� [RJL061221: For testing, table CQ was added (by Nitin) but not included in schooldb.sch.


A CQ-instance represents a list of candidate key component values whose text field lists space-separated ASCII_coded values of the field names specified by CK's key_string field. All key-component fields are assumed to be columns of the same table. Allowing them to be selectively inherited is a future enhancement.


� [RJL061221: This [VISIO?] diagram shows one problem with reverse engineering without design constraints or semantic guidance from the programmer. It is unreadable unless magnified 4X (expanded to 4 pages). That is difficult within the tool or in MSWord. If expanded it is still unreadable because of these tool limitations: 


Entities are not topologically sorted by 1:M and super-sub-classing,


Links are not re-routed 


The data model is not partitioned into separate but inter-connected sub-diagrams:


One such is the meta-schema with tables SV, T, TA, VV, TS and new tables CK and CA.  


Another is the student application test DB and new table CQ. 


A third view would include anything the tool picked up that is not in schema.sch or metaschema.sch. I would argue that this third sub-view should be encapsulated and not visible to application programmers on this model. Achieving this hiding as reverse engineered may be a good strategy for improving the API of auto-generated code from chgen.





� [RJL061221: This TBD bibliography includes assignment3 handouts and references. These constrain the environment to which this assignment must apply. In brief, chgen supports surrogate primary keys (pkeys)  and foreign key (fkey) references to them. These support persistence for 1 to many relation links and indirectly support N-ary associations (via associative entities containing a pkey and N fkeys).  The schoolDB application was chosen as a particular proof-of-concept test case. Candidate keys are user-defined and 06f522/asgnt3 adds code to guarantee their uniqueness.





