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[bookmark: _Hlk495676955]Abstract—Perishable products are a kind of agricultural product that has a very short shelf-life, such as fruits and vegetables. To maintain the quality, as expected by consumers, it needs a system that could be utilized to manage production planning of those perishable products. By utilizing this system should also minimize human error hence reducing the loss. To increase the availability of fruits and vegetables for people who live in cities is by shortening the distance between supplier (farmer) and consumer (citizen). Urban Farming is one way to increase the availability of fruits and vegetables for people who live in city. To create an efective Urban Farming infrastructure, it need a system by utilizing information technology to manage its supply chain. All members of the supply chain network including producers (farmers), distribution center, administrator, retailers, and consumer can access this system. Members of the supply chains can manage every information related to him/her, and able to see the information of the other members when needed. With the integrated information, the planting schedule planning process, the selection of products that will be planted, harvest schedules, and reports related to the fulfillment of the request can be done easily and faster
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1. Introduction
Most of products produced by agricultural industry, especially fruits and vegetables, are perishable product. They have very short shelf-life. The quality of these kind of product will immediately decline since harvested, and will reach the condition that the product is not consumable after a certain period of time. The rapid decline in quality of these perishable products makes planting planning and distribution processes become very complicated. Lose demand if the planting time is late, while reduced profits if the planting time is too early. If the planting time is too early, the crop should be harvested before the demand exist. The harvested product should be taken care while waiting for demand, thus increasing the cost and reducing the profit.
To maximize the profit of agricultural business, especially for perishable products, an accurate information in a supply chain needed for better decision-making process on planting management (when to start planting and what type of crop should be planted). Supply chain for perishable product should considers the strict production deadlines and rapid decline of the product’s quality. In addition, agricultural production process that is strongly influenced by the environmental condition is often a challenge in itself
With the well managed information in supply chain, the agricultural product could be arrived at consumers location with high degree of freshness. Fresher the product will increase consumers’ desire to buy it. Consumers of these kind of products usually pay special attention to the freshness of the product. They are willing to spend more money for products with a higher degree of freshness (Tsiros & Heilman, 2005)
Producers (farmers) of urban farming used to have a limited land area. This condition increases difficulty for producer to be able to perform production prosesses at an economical cost. To ease this difficulty, it needs a system that has ability to produce planting and harvesting schedule by considering the consumers’ demand. The created schedule should also be able to coordinate all producers’ schedule. Main goal of this system is to optimize the production processes of urban farming and minimize harvested products that is not absorbed by the market
The goal of this research is to build an integrated system for agricultural product’s supply chain. It should be able to integrates every information related to all supply chain’s members. Every member of this system, including farmers, distribution centers, retailers, and consumers could access those informations and use it to improve their role in the supply chain network. The system should also be able to generate planting and harvesting schedule along with type of crops to be planted automatically. Unfulfilled demand reports generated by this system could ease the decision-making process associated with land capacity addition and product prioritization.



2.  Previous Work
An urban farming is an activity to produce agricultural products carried out in urban areas. The main challenge of urban farming is limited land. Thus, several tasks to improve planting schedule, align production with market demand, and create an efficient distribution processes needs to be done to obtain the maximum profit.
Urban farming has several advantages compared to conventional agriculture which is done in rural area. Since most of consumers stay in city, urban farming has the advantage of being closer to consumers. Closeness to consumers will reduce the costs required to perform the distribution process. The close proximity between producers and consumers will also increase the freshness level of the product when it reaches the consumer, thus increasing customers’ satisfaction and make them willing to buy the product again
Prajogo & Olhager (2012) explained that integrated goods and information flow is very important for a supply chain management and it could increase its performance. One of the main objectives of information integration is to make real-time decision-making process related to product delivery become possible. Prajogo & Olhager (2012) have shown that information sharing can lower the costs through inventory reductions.
Ahumada and Vilalobos (2011) said that production planning should consider several factors including price estimation, availability of both land labor resources, transportation and inventory cost, and decomposition process of the product. They have developed a model to solve several problems of production and distribution planning of perishable products. Main objective of this model is to maximize profit of agricultural product’s producers. This model could be used at the beginning of the growing season to produce planting schedule, crop’s type to be seed, and target market. Data from agricultural area in northwestern Mexico have been used to validate this model
Seyedhosseini and Ghoreyshi (2014) have been developed a model to manage production and distribution planning of perishable products. The main focus of this research is to reduce the total cost by manage production quantities, inventory strategy, and distribution route.





3. Desain System
This research develops an urban agricultural supply chain management system that should be able to generate recommendations on planting schedules, crop’s type selection, harvesting schedules, and reports related to demand fulfillment.
The system consists of 5 roles: farmers as land’s owner, a distribution center (DC) or head quarter (HQ), retailers, and consumers. Farmers can perform production activities start from planting to harvesting, without abilities to determine the crop’s type to be planted and the time of planting and harvesting. All decisions related to planting time and harvesting time are done by the distribution center. Products that have been harvested by farmers should be deliver directly to distribution center and then distribute to retailers. Consumers only able to buy the product through retailers
Distribution center would use related information from retailers and farmers to plan the production process. The production planning that consist of planting schedule, crop’s type to be planted, and harvesting schedule will be informed to farmers. Farmers should use this informations to do their production process (planting and harvesting).
Interface of this system divided into two main components. The first interface component used for interaction with individual consumers while the second interface component is a portal that could be accessed by all member of the supply chain. In addition to receiving orders, the first interface componen could also be utilized to estimate the product’s demand and interest. Both of these main interface components utilize the same centralized database, hence will improve the system performance since there are no transportation and conversion of information
Based on description of the system above, model’s construction is done using tool from Unified Modeling Language (UML), which is use-case diagram. Use-case diagram used to describe all functions that exist in the urban agricultural supply chain management system. The use-case diagram of the system can be seen in the picture below.



[bookmark: _Toc393986321]Fig. 1 Use case diagram for the urban agricultural supply chain management system

From fig. 1 above it can be seen that there are 5 types of actors (roles) of this system, consists of Customer, Store Admin, Retailer, Farmer, and the DC (Distribution Center) Admin/Manager. Each type of actor may consist of several members, where each member will get different information according to their characteristics. As an example, a farmer A will receive different information compared to information that received by farmer B related to planting schedules.
Consumers have ability to view the list of products offered, check the product’s availability, purchase product(s), and monitor the purchase(s) that has been made. Retailers can monitor product stock and expiration date, change the product’s availability (add or subtract), set the product price, and check and follow up customer’s order(s). Retailers could also make order from distribution center and monitor those orders. Farmer can view the planting’s schedule that should be done in their farm(s) and manage their owned farm(s).
DC Manager has ability to monitor stocks at distribution center, view the flow of products in and out, view planting status on farmers, and handling the requests from consumers. DC Manager could also generate schedules and reports based on customers and retailers’ demands. The latter process will generate planting schedules for each farm owned by joined farmers, unfulfilled customers’ order(s), and ulfulfilled order(s) from retailers. The algorithm of this scheduling proses could be seen in the following picture.



Fig. 2 Algorithm for scheduling the planting period

Fig. 2 above is the algorithm used to generate schedules for the planting period. The first task is calculating the time required for each ordered product to grow. The second task is to read each demand’s information ordered from the fastest time, and then distributed it into unoccupied farm. The next task is to calculate the ordered products that could not be planted due to insufficient time or farm area. And the last task calculating the expected profid based on planting schedule.
4. Testing And Discussion
There are two types of consumers for this system: individual consumer and large consumers. Individual consumers (called as customer) buy the product through online stores, while large consumers (called as retailers) place the orders in advance. The retailer could also place a repeated order, an order that should be fulfilled during a certain time span for every determined time interval. The main difference between demands from the two types of consumers is the uncertainty element. Demand from the retailer is sure and sustainable, while demand from the customer is uncertain.
Based on demands from customer and retailer, a planting schedule (including the crop’s type to be planted) is generated for all products automatically, and will then be distributed to joined farmers. An example of planting schedule for Farmer C, one of the farmers who are members of the system, could be seen in the following picture.

[image: ]
Fig. 3 Planting schedule

Fig. 4 above is the planting schedule for the farm owned owned by farmers C. It could be seen crop’s type that should be plant for every farm’s slot (this farm has 10 slots).
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