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1)  

(a) 

 

Differentiate between syntactic transparency and semantic transparency. 

(6 marks) 

 
  

  ANSWER IN THIS BOX  

 

   

   

   

   

   

   

   

   

   

   

   

   

 

 

 

       (b) List and briefly explain the following four (04) non-functional requirements of distributed systems.  

(8 marks) 

 

  ANSWER IN THIS BOX 

  1. Scalability –  

 

   
 
 
 
 
 

  2. Openness –  
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  3. Heterogeneity –  

 

   

 

 

 

 

 

 

  4. Fault tolerance –  

 

   

 

 

 

 

 

 

   

  

  

       (c) List and explain three (03) types of failure models? 

 (6 marks) 

 

  ANSWER IN THIS BOX  

 

  1. Halting failure –  

 

   

 

 

 

 

 

  2. Send-omission failure –  

 

   
 
 
 
 
 

   

  3. Byzantine failure – 
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       (d) Why are distributed systems considered less reliable than centralized systems? Discuss at least four 

(04) points. 

 (5 marks) 

 

  

  ANSWER IN THIS BOX  

 

 

   

   

   

   

 

   

   

   

   

   

   

   

 

2)   

       (a) Explain the concept of integration infrastructure. 

 (5 marks) 

  ANSWER IN THIS BOX  
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       (b) Explain the use of protocols in middleware. 

 (5 marks) 

 

  ANSWER IN THIS BOX  

 

 

   

   

   

   

   

   

   

   

   

   

  

       (c) Explain the meaning of marshalling. Describe the importance of this operation. 

 (6 marks) 

 

  ANSWER IN THIS BOX  
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(d) List four (04) actions performed by a message broker. 

 (4 marks) 

 

  ANSWER IN THIS BOX 

   

   

   

   

   

   

   

   

   

  

  

       (e) Explain the publish - subscribe model.  

(5 marks) 
  ANSWER IN THIS BOX  
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3.  

       (a) List the steps of invoking remote operations on object references used in OOM? 

 (6 marks) 

 

  ANSWER IN THIS BOX  

 

   

 

   

   

   

   

   

   

   

   

   

   

   

  

       (b) Discuss the role of IDL (Interface Definition Language) in OOM? 

 (6 marks) 

 

  ANSWER IN THIS BOX  
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(c) Discuss two (02) reasons why CORBA did not gain widespread adoption? 

(4 marks) 

 

  ANSWER IN THIS BOX  

 

   

   

   

   

   

  . 

   

 

 

  

(d) What is meant by a container in transactional middleware. 

 (4 marks) 

 

  ANSWER IN THIS BOX  

 

   

   

   

   

   

   

   

   

   

   

  

       (e) Describe how RMI makes remote calls. 

(5 marks)  

  ANSWER IN THIS BOX  
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4.  

       (a) Explain the steps involved in creating an RMI application?  

(5 marks) 

  ANSWER IN THIS BOX  

 

   

   

   

   

   

   

   

   

   

   

  

       (b) Identify the most suitable HTTP verb to be used in each of the following RESTful URIs.  

(5 marks) 

 

  ANSWER IN THIS BOX  

 

  

URI HTTP Method 

/teaOrder/{id}  

/teaOrder/add  



Index No …………………………. 

10 

 

/teaOrder/delete/{id}  

/teaOrder/getAll  

/teaOrder/update/{id}  

   

  

       (c) The following piece of code was taken from a Controller class in a RESTful backend application 

designed for a Courier Management System. 

 

Explain The functionality of the code given below. 

 (10 marks) 
 

package com.example.courierapp.controller; 

 

import com.example.courierapp.model.Parcel; 

import com.example.courierapp.service.ParcelService; 

import org.springframework.beans.factory.annotation.Autowired; 

import org.springframework.http.ResponseEntity; 

import org.springframework.web.bind.annotation.*; 

 

import java.util.List; 

 

@RestController 

@RequestMapping("/api/parcels") 

public class ParcelController { 

 

    @Autowired 

    private ParcelService parcelService; 

 

    @PostMapping 

    public ResponseEntity<Parcel> createParcel(@RequestBody Parcel parcel) { 

        Parcel createdParcel = parcelService.createParcel(parcel); 

        return ResponseEntity.ok(createdParcel); 

    } 

 

    @GetMapping 

    public ResponseEntity<List<Parcel>> getAllParcels() { 

        return ResponseEntity.ok(parcelService.getAllParcels()); 

    } 

 

    @GetMapping("/{id}") 

    public ResponseEntity<Parcel> getParcelById(@PathVariable Long id) { 

        Parcel parcel = parcelService.getParcelById(id); 

        return parcel != null ? ResponseEntity.ok(parcel) : 

ResponseEntity.notFound().build(); 

    } 

 

    @PutMapping("/{id}") 

    public ResponseEntity<Parcel> updateParcel(@PathVariable Long id, 

                                               @RequestBody Parcel 

updatedParcel) { 

        Parcel parcel = parcelService.updateParcel(id, updatedParcel); 
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        return parcel != null ? ResponseEntity.ok(parcel) : 

ResponseEntity.notFound().build(); 

    } 

 

    @DeleteMapping("/{id}") 

    public ResponseEntity<Void> deleteParcel(@PathVariable Long id) { 

        boolean deleted = parcelService.deleteParcel(id); 

        return deleted ? ResponseEntity.noContent().build() 

                       : ResponseEntity.notFound().build(); 

    } 

} 

 

  ANSWER IN THIS BOX  
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       (d) The following service call was found in a piece of code in a Controller class of a Restful backend 

application.  

 
Order order = orderService.findOrderById(orderId); 

 

Briefly explain the expected functionality of the above service call. 

 

 (5 marks) 

 

  ANSWER IN THIS BOX  

 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

  

  

 

 

***** 
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