
CS222P Winter 2020 Quiz 1 
Student Name: …………………….………….  UCI Net ID: ………………………………  

1. Consider a table with the following schema. 

Employee (id INT, name VARCHAR(30), email VARCHAR(30), age INT, salary FLOAT)  

We store the table as a heap file of variable-length records. Each record is stored as a sequence of 
bytes with a directory of pointers. Assume that:  
 
(1) The directory uses a 2-byte offset to store an ending position for each field 

(2) The offset starts from 0, which is the beginning of the directory.  

(3) The schema is known in all record operations so there is no need to store the number of fields 
in each record; 

(4) Integers and floating-point numbers are 4 bytes.  
 
(5) Each NULL value is represented using a special value -1 in the corresponding pointer in the 
directory.  

Consider this record:  (1234, “Peter”, NULL, 30, 1005020)  
 
a) Fill in the following byte array that explains how this record is stored using the format stated 
above. Clearly indicate the number of bytes in each segment and all their values.  

b) Fill in the following byte array using the API data format from the course projects, i.e., the 
format for “*data” in functions “insertRecord()” for RBFM. For the null indicator, show the 
values of the 0/1 bits. Clearly indicate the number of bytes in each segment and all their values.  
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c) Suppose we store records with each page size of 4,096 bytes as shown in the following dia-
grams. Assume each offset takes 2 bytes, and each array length also uses 2 bytes. Slots are in-
serted from right to left in ascending RID numbers. Suppose initially the page is empty. Fill the 
missing values in the following diagrams after those operations are done, including the record 
offsets and lengths, number of bytes in free space, and number of slots. 
Insert 3 records, R1, R2, and R3, with byte array sizes of 30, 25, and 35, respectively. 

Solution: 

a) 

b) 

c) Freespace = 4096 – (30 +25 + 35) – (4 + 4 + 3*4) = 3986


