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Peer Review Process Overview

Purpose

Peer review activities are designed to detect and remove errors as early as possible in the life cycle.  Peer reviews are planned and scheduled, which provides an orderly and repeatable process.
Introduction

The standard software process identifies the review steps that a software product will undergo during its life cycle. Many of these reviews include members of organizations outside of the Project staff. The Peer Review Process, on the other hand, includes only members of the peer group within the organization preparing work products for the following phases:

· Requirements Analysis

· Technical Design

· Development

· Testing

At minimum, the Peer Review Process must be performed for the work products associated with the above phases. 

The following are basic principles that apply to a peer review process:

· Reviews are scheduled to allow sufficient time for required steps.

· Participants have specific roles and responsibilities.

· Participants have received training for their roles.

· Work products are examined using defect classification guidelines.

· Identified defects are recorded and corrected.

· Metrics are recorded for process analysis and improvement.
Procedures

The Peer Review Process described in this document includes two procedures:

· Formal Inspection Procedure - an inspection of a work product, involving various members of the peer group in distinct roles, assuming defined responsibilities, using standard forms and procedures

· Informal Inspection Procedure - an inspection of a work product, involving fewer peer members (perhaps one) in distinct roles than a formal inspection, assuming defined responsibilities, using standard forms and procedures, but in a less structured process.

Standard procedures for requesting a waiver for this process or escalating problems encountered to a high level of management are not included in this document.

Roles

The following are roles required for this process:

1 Moderator: manages the peer review process for a work product; plans, staffs and leads the inspection meeting; and ensures that the requirements and intent of the Peer Review Policy are met.

2 Inspector: reviews the work product to find defects.

3 Author: prepares the work product to be examined. Is a resource to the process and corrects identified defects.

4 Scribe: records the defects identified during a peer review meeting.

Individuals (other than the Author) participating in this process may assume more than one role.

Process Change

Suggestions and recommended enhancements related to this document should be submitted to the Chief, DCII Integration Engineering Division for review.  Questions on the implementation of these guidelines should be directed to the DCII Integration Team.  

This document will be reviewed on an annual cycle or more offend if directed by the Chief, DCII Integration Engineering Division.  
Quality Assurance

The Project Software Quality Assurance (SQA) staff will attend or perform audits of the peer review activities as documented in their Project SQA Plan.
Process Tailoring

The Peer Review Process may be tailored by an organization, as long as the policy outlined in the Peer Review Policy is followed. Tailoring could include revisions of procedures and forms presented, the addition of new procedures and forms suitable to the organization, or the deletion of forms presented.

Note: The following conventions are used in this document: 

· forms and other attachments are capitalized

· formal roles are capitalized

· all general references are lower case (such as work product).
 Formal Inspection Procedure
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Responsibilities

The participants in a formal inspection procedure and a general description of their responsibilities are as follows:

1 Moderator: plans the peer review; distributes inspection package to participants;  leads the inspection meeting and manages the entire peer review process; and ensures that the required information is recorded and that the proper reports are prepared.

2 Scribe:  records the defects and other actions identified during an inspection meeting.

3 Author: prepares the material being inspected, helps Moderator select Inspectors, answers questions during the examination and inspection meeting, and corrects identified defects during rework.

4 Inspector:  examines the work product to find defects and categorizes the defects according to the Defect Classification Guidelines.

Entry Criteria
1 The Author has asked a Moderator to facilitate the peer review.

2 The work product is complete and ready for examination.

3 Moderators and Inspectors must have received specific training for their roles and responsibilities.

Formal Inspection Steps

1.
Preparation Step

The Author submits to the Moderator the work product to be reviewed and any additional reference material that the Author deems necessary for the inspection.

The Moderator reviews the material submitted and determines whether it is ready for a review using the following criteria:

· it contains the correct level of detail for the work product

· there is an appropriate amount of material to examine

The Moderator determines whether a formal or informal inspection is required.  
The Author assists the Moderator in selecting the Inspectors.

The Moderator then:

· prepares the Inspection Meeting Notice (Appendix A), including any additional instructions which may be helpful to the Inspectors

· assembles the inspection package, consisting of work product, related reference material, Code Review Checklist (Appendix H if this is PL/SQL code review), and Defect Classification Guidelines (Appendix D)

· sends the Inspection Meeting Notice (Appendix A) and inspection package to all participants.

The Inspection Meeting Notice and inspection package should be sent to all participants a minimum of three (3) days prior to the inspection meeting.  For example, a notification sent on Tuesday could request a meeting no earlier than Thursday that week.  Ideally, a full three days notice should be given.

2.
Examination
Inspectors examine the work product prior to the inspection meeting. During the individual examination, the Inspector checks the work product for:

· technical accuracy

· fulfillment of requirements

· adherence to standards and conventions

The Inspector follows the Defect Classification Guidelines (Appendix D) when examining the work product in order to identify and classify potential defects for discussion at the peer review meeting.  

The Inspectors should also prepare questions that may add clarity to the work product or aid in the identification of defects during the discussion at the inspection meeting.

3.
Inspection Meeting
The Author presents the work product to the Inspectors.  Inspectors identify all potential defects found during their individual examination. The Moderator pursues questions that are raised only to the point where answers are found to be satisfactory or a defect is identified and recorded.  No attempt will be made during the meeting to fix defects.

During the discussion, Inspectors agree upon which defects to log and their corresponding type and severity.

At the end, the peer review participants will make a decision on the acceptance of the work product, to

· accept as is
· accept with rework
· rework with re-inspection. 
The Moderator will ensure that the Inspection Meeting Summary Report  (Appendix B) is completed. 

4.
Rework
The Author corrects the defects that were identified and logged during the inspection meeting.

5.
Closure
The Moderator verifies that all defects were addressed, and prepares and distributes the Inspection Closure Memorandum  (Appendix C).

Exit Criteria

1 All issues relating to identified defects have been satisfactorily resolved and documented.

2 All required metrics have been recorded and reported.

3 The Closure Memorandum has been completed and distributed.

Informal Inspection Procedure

Variations from formal procedure

1.
Preparation

The Inspector may assume the role of the Moderator.  An Inspection Meeting Notice is optional.  The Author should provide the work products to the Inspector(s) for review.

2.
Examination

Examination may be done as part of the Inspection Meeting.

3.
Inspection Meeting

This does not have to be a formal meeting.

4.
Rework

Same as formal process

5.
Closure

The Moderator notifies all participants that the inspection is closed and that any re-work has been completed.  An Inspection Closure Memorandum is optional.

Appendix A – Inspection Meeting Notice

A notification of a planned inspection meeting sent by the Moderator to attendees. It contains the location of the meeting, date and time, assigned roles, and any required attachments to be reviewed prior to the meeting.
INSPECTION MEETING NOTICE
Date:
<Date>

To:
<Distribution list> (all participants)

From:
<Moderator>

Subject:
Inspection of <work product>


SCR # :________________              Inspection type:          Formal           Informal

Release #:_______________            Work product(s):_____________________________________

You are requested to participate in an <inspection type> for the <full work product name, date/version>. The roles and schedule for this inspection are shown below.  If you are unable to participate in this inspection, please contact me as soon as possible.

Inspection meeting(s) (date, start/end time, place):______________________________________________

You must bring to the inspection meeting:



Inspection Role Assignments                                  

Inspection Role
Name

Moderator


Author


Scribe


Inspector


Inspector


Other invitees:_________________________________________________________________________

_____________________________________________________________________________________

cc: < Project Software Manager>

     <Software Quality Assurance>

Appendix B – Inspection Meeting Summary Report

A form prepared after each inspection or re-inspection meeting. It includes a summary of defects logged during the meeting.
Rev.  05/08/2000 

      INSPECTION MEETING SUMMARY REPORT

REVIEW OF:
 Requirements

 Test Plan
 Other  ____________________



 Design

 Code

Inspection meeting date :  ________________

SCR #  _______   Release #  ______

Start Time:_________     End Time:_________

 First Inspection       Re-inspection ( # ______  )








Inspection Type:
   Formal       Informal

WORK PRODUCTS REVIEWED:
Name



   Name



    Name


___________________________
   __________________________
   ___________________________

___________________________
   __________________________
   ___________________________

Inspection Role
Name
Signature

Moderator



Author



Scribe



Inspector



Inspector



DECISION ON ACCEPTANCE:

 Accept as is
 Accept with rework
 Rework with re-inspection

INSPECTION DEFECT LOG

Work Product Name / Location of Defect
Defect Type

(CIRCLE ONE)
Defect Severity

(CIRCLE ONE)
Description of Defect
Inspector


R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major




R

D
C
Trivial
Minor
Mod
Major



TOTALS










Defect Types:    R = Requirements     D = Design     C = Code     M = Document

Comments:     __________________________________________________________________________
______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

Appendix C – Inspection Closure Memorandum

The formal notification by the inspection Moderator, signaling the completion of the inspection.

INSPECTION CLOSURE MEMORANDUM

Date:
<Date>

To:
<Distribution list> (all participants)

From:
<Moderator>

Subject:
Completion of <work product> inspection


SCR # :________________              Inspection type:          Formal           Informal

Release #:_______________            Work product Titles(s):_____________________________________

The <inspection type> for the <work product> is now complete.  (An informal review of the reworked material was completed on <date>).  Inspection meeting summary report(s) is attached.

cc: <Software Project Manager>

     <Software Quality Assurance>

Attachment:

<Inspection meeting summary report(s)>

Appendix D – Defect Classification Guidelines

The Defect Classification Guidelines provide a basis for a uniform methodology for identifying and classifying defects by type and severity. The guidelines are used in the peer review examination and inspection meetings.
DEFECT CLASSIFICATION GUIDELINES

This document is used during examination and inspection meeting(s) to provide a basis for a uniform methodology for identifying and classifying defects by type and severity.  

Defect Types

Type
Code
Explanation

Requirements
R
The defect is due to the requirements.  The requirements may have been incomplete, incorrect, inconsistent, etc.

Design
D
The defect is due to the design.  The design may be incomplete, it may not address the requirements, etc.

Code
C
The defect is due to the code.  The code may not conform to the design, it may have syntax errors, it may not meet standards, etc.

Document
M
The defect has to do with general-purpose documentation.  There might be an undefined term, a grammar problem, ambiguity, etc.

Defect Severities
- Major defect  Deviation between the intended and observed state or behavior of a system (will cause a malfunction)
- Performance defect   The system will function but not well.  Performance may be poor.  

‑ Minor defect  Violation of standards, conventions, or rules that would not result in a deviation from requirements if not corrected, but could result in difficulties in terms of maintenance or clarity of purpose (workmanship)

‑ Trivial defect  Formatting, typographical, or spelling defect whose correct interpretation is obvious to a knowledgeable reader

Appendix E – Labor Reporting Guidelines

Peer review time must be recorded for project tracking and estimating purposes.  This appendix provides a quick reference for reporting hours spent on peer reviews.
All peer review time should be reported in LRS under the Peer Review category.  This includes time spent preparing for a peer review, participating in a peer review inspection meeting, and peer review follow up activities such as sending a closure memorandum.

Appendix F  Peer Review Process Checklist

The Moderator and participants can use this checklist as a quick guide to the peer review process.

Peer Review Process Checklist

Inspection requested by: _________________
Date requested: ________________

REVIEW OF:
 Requirements

 Test Plan
 Other  ____________________



 Design

 Code


Inspection meeting date :  ________________

SCR #  _______   Release #  ______

Start Time:_________     End Time:_________

 First Inspection       Re-inspection ( # ______  )








Inspection Type:
   Formal       Informal

Step
Role
Activity
(

Preparation

1.
Author
Selects Moderator and submits work products to Moderator.


2.
Moderator
Determines if material is ready for a review.  Determines if formal or informal inspection is required.  Works with Author to select Inspectors.


3.
Moderator
Plans Inspection Meeting.  Prepares and sends Inspection Meeting Notice, inspection package to inspection participants.


Examination

4.
Inspectors
Examine work products.


Inspection Meeting

5.
Moderator
Facilitates inspection meeting.


6.
Author
Presents work products.


7.
Inspectors
Agree upon which defects to log.


8.
All
Make a decision on acceptance of work products (accept, accept with rework, rework with re-inspection)


9.
Scribe
Documents inspection meeting on Inspection Meeting Summary Report.


Rework

10.
Author
Corrects defects identified during the inspection meeting.


Closure

11.
Moderator
Reviews corrected work products to make sure defects were addressed.


12.
Moderator
Prepares and distributes Inspection Closure Memorandum, with Inspection Meeting Summary Report attached.


Appendix G – Inspection Meeting Moderator Checklist

This checklist can be used by the Moderator to facilitate an inspection meeting.  It contains a list of questions that help guide the meeting, and it also contains questions specific to the type of work products being reviewed.

Inspection Meeting Moderator Checklist

· Introduce all participants and their roles.

· Have the scribe record the Inspection Meeting Summary Report header information, the work products being reviewed, and the participant names.

· Make sure all participants have the work products for review.

· Have the author present the work product to the participants.  A few methods may be used:

· Round robin: Go around the room and have each participant identify a defect in each round.  Participants may pass if they have no defect to identify in a particular round.

· Interactive: Have the author talk through the work product, and have inspectors interrupt the author to state defects.

· Answer the appropriate checklist questions below for the work products in question.

· For any defects noted during the meeting, have the group come to a consensus on the defect, type, and severity.  Have the scribe record these on the summary report.

· When the group is satisfied that all defects have been recorded, get a consensus on the “decision of acceptance” (accept as is, accept with rework, rework with re-inspection).  Have the scribe record this decision on the Inspection Meeting Summary Report.

· Have all participants sign the Inspection Meeting Summary Report.

Requirements Inspection Checklist Questions

· Are the requirements feasible and appropriate to implement in software?

· Are the requirements clearly and properly stated?

· Are the requirements consistent with each other?

· Are the requirements testable?

· Are the requirements detailed enough for a design to be created?

· Are any requirements missing?

Design Inspection Checklist Questions

· Does the design meet all requirements?

· Does the design meet DCII standards?

· Is the design at a detailed enough level for coding to be done?

· Does the design identify all external interfaces?

Code Inspection Checklist Questions

· Has the code compiled cleanly?

· Does the code meet DCII standards?

· Is the code sufficiently documented?

· Has the modification log been updated correctly?

· Does the code meet all design specifications, and therefore all requirements?

· Does the code contain any logic not specified in a requirement?
· Are there any efficiency concerns about the code?
Test Plan Inspection Checklist Questions

· Does the test plan cover all requirements?

· Does the test plan define success criteria for each test?

· Are the test cases clear?

Appendix H – Code Review Checklist

A notification of a planned inspection meeting sent by the Moderator to attendees. It contains the location of the meeting, date and time, assigned roles, and any required attachments to be reviewed prior to the meeting.
DFAS PL/SQL Code Review Checklist

File


Module


Description


Reviewer


Review Date


Topic Checklist

Style


Use underscores to separate words within an identifier


Textually differentiate between reserved words (and Pre-defined identifiers) and user-defined identifiers.


Spell out identifiers completely or use a common, unambiguous abbreviation.


Name Boolean variables and functions to indicate a true/false proposition.


Name non-Boolean variables and functions as nouns.


Name procedures using a verb-noun pair.


Use ‘_cur’ as a suffix when naming a cursor variable or cursor object.


Use ‘_type’ as a suffix when declaring a user-

Defined data type.





Declarations


Provide well-delimited sections for the various classes of declarations.


Begin each declaration on a new line.


When appropriate, anchor variables, record components, PL/SQL table components and parameters to appropriate database tables, database columns and cursors.


Declare variables as CONSTANT where appropriate.








Statements


Name all block statements and repeat the name following the END.


Name all loops (unless they are very small) and repeat the name following the END LOOP.


Avoid nesting of control statements to more than two levels  Use local subprograms instead.


Avoid the GOTO statement 


Conditions (Boolean expressions) of an IF statement with ELSIF options should be mutually exclusive. 


Never exit from a numeric or cursor FOR loop or from a WHILE loop with an EXIT or RETURN.








Exception Handling


Avoid hard-coded error numbers.  If needed, use EXCEPTION_INIT to associate a name to a user-defined exception


Do not use exceptions merely to perform branching logic


Handle exceptions by name.  Avoid using the ‘WHEN OTHERS’ exception handler.


Unless your approach requires all exceptions to be treated exactly the same, ensure that no PL/SQL that is called by other PL/SQL contains the exception handler “WHEN OTHERS”.  Ensure that all top-level PL/SQL contains a “WHEN OTHERS”.


Avoid excessive code in the exception handler.








Modularity


Use packages rather than stand-alone procedures and functions.


Unless the logic is very simple, limit the executable portion (statements) of a subprogram to the number of lines that can fit on a single screen.


Avoid inline passing of large data structures (records and tables) as parameters.  Use NOCOPY when passing large data structures.


Use named (vice positional) parameter passing.


Use only ‘IN’ parameters for functions.


Follow the END of the module with the module name.


Unless the function is very simple, avoid using multiple RETURN statements.


Avoid RETURN statements in procedures.


Do not nest subprograms to a level more than two-deep.


Do not expose data structures in the package specification.  Instead, place data structures inside the package body.








SQL


Specify a full column list (as opposed to using ‘*’) in each DML statement and cursor .


Do not repeat DML.  Instead, encapsulate DML inside subprograms (usually in packages).








General


Header


Indicate any potential logic problems


Indicate any potential efficiency problems


Indicate any suggestions for structure and/or decomposition.


Other Comments





Performance


STATIC vs. DYNAMIC.  Static SQL is always the first choice.  Use DBMS_SQL and 
EXECUTE IMMEDIATE as a last resort.


SELECT..INTO vs. OPEN/CLOSE/FETCH.  For single row retrieval SELECT..INTO is more efficient than OPEN/CLOSE/FETCH.  


SELECT... FROM DUAL.  In prior versions, SELECT..FROM DUAL was often necessary but this is no longer true.  For NEXTVAL use the INSERT INTO <table> VALUES ( ....) RETURNING <column> into <variable>.  For sysdate, put the sysdate in the UPDATE or INSERT statement.  There are many cases now where the SELECT..FROM DUAL can be avoided.


RECORDS OF TABLES vs. TABLES OF RECORDS.  Oracle has done benchmarks and has found for large memory structures of 1000 or more rows that a RECORD of TABLES will outperform a TABLE OF RECORD.


BULK COLLECT/FORALL.  Use 
 8i features for moving data between memory structures (i.e. PL/SQL tables) and physical tables.


BIND variables are used as opposed to hardcoded values.  Bind variables allow sharing of code in the shared pool and improves overall scalability.


FULL TABLE SCANS.  Are expensive if on large tables or on small tables done several times (i.e. in loop).  Must be justified.


FUNCTIONS DISABLING INDEXES. Functions such as NVL, SUBSTR, TO_DATE, TO_CHAR, etc. on a column name disable potential index usage.  Effort should be put forth to rewrite query so function call is not needed on column.


RANGE SCANS.  Range scans on UNIQUE INDEXES are suspicious.  What element of the UNIQUE index is missing?  Can it be supplied?  RANGE SCANS on NON-UNIQUE are normal.


PARSE calls should occur significantly less than EXECUTES.  Idea is to parse once and execute many.


Good DRIVER.  Is data filtered quickly?  If ROW COUNTS are large and are not reduced immediately by an index or another means then the DRIVER is incorrect.


HIGH Query Count -  Look at the query count number in relation to number of rows returned.  Ratio should be reasonable.  One example, 13000 query count to return 5 rows would be considered extremely expensive.
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