Inventory

The Purposes of Inventory Management

Maintaining a record of all the equipment that passes through the workshop is an essential part of a technical service centre’s activities. An inventory management system allows managers to keep an eye on stock levels, track installations, analyze failure rates and measure the productivity of the operation. A good inventory management system also allows outside interests such as investors or donor partners to audit the workshop’s activities and the volumes of computers being rolled out. 

An inventory management system also gives employees a chance to track their assignments and get a sense of their priorities. It’s an essential tool for communication, measurement and direction. Without an inventory management system, it’s impossible to tell what equipment is going where, what’s been done, what’s been left to do, and what, if anything, has gone missing in the sometimes chaotic atmosphere of a workshop where every last grey box begins to look the same. 

If the management system is structured in the right way, maintained diligently by employees and used correctly by managers, the inventory management system should enable a person to trace the whereabouts of a single piece of equipment from the moment it enters the workshop (or, in advanced cases, before) until it goes out to a client, returns to the workshop at the end of its life and is decommissioned for recycling.

An inventory management system should also enable a centre’s purchaser to be able to know how much equipment remains in stock, and how much will be needed at a given point in the future. 

Finally, it should be an integral tool in failure analysis. An inventory management system should be able to confirm a manager’s suspicion that a batch of hard drives obtained from one supplier is substandard, or help to show the need for more training of employees at a certain stage of the production process. By keeping track of equipment, logging who worked on what, where things went, and when they entered and left the workshop, the management system keeps an eye on things that even the most vigilant staff and management team cannot.

What to Track in an Inventory 

Inventory management systems (IMS) don’t have to be high tech. They don’t even have to be computerized, but it certainly does help. What’s most important is that the inventory tracking system is designed to monitor certain kinds of data, and is integrated into the production system in such a way that promotes its use.

The monitoring goals of a technical service center – what it wants to be able to record and analyze – determine what kind of inventory system should be implemented. 

At minimum, an inventory system should be able to show

Input 

-what equipment has been received

Output

-what equipment has been delivered to clients

-what equipment has been decommissioned or recycled

It should also track what equipment is where while it’s still in the workshop.  

The best way to track all this material is by issuing a tracking number. A tracking number is a unique identifier assigned to one machine for the length of its life within the center: it is assigned when it arrives, and is used not only while the computer is being tested, but also while the computer is in use. You can use the serial number of a part as a tracking number, but sometimes the serial number is overly complex. Also, the format of serial numbers tends to vary – some include numbers only, some letters and numbers, some are as few as five or as many as 12 characters. This impedes tracking and also makes it difficult to know if the tracking number has the correct form, let alone the right content. 

A good tracking number is simple, and at the very least a little informative – just knowing the number should tell you something about the product. Consider using a tracking number that uses the product’s arrival date as part of its format, such as 2004-xxxx, where x is a series of numbers that varies, and 2004 denotes the year the product arrived came into the centre’s possession. 

Not every item needs a tracking number. In fact only one item really needs a tracking number – the computer itself. That’s because it’s the core unit, or item, that the center deals with. All other items, from keyboards to monitors, are all devices that are valuable or meaningful in relation to the computer they’ve been connected to. 

Depending on your workflow and inventory design, it may be a good idea to give tracking numbers to hard drives and monitors as well. These tracking numbers should have a different syntax, or form, than the computer tracking number, so that it’s possible to identify the product type just by knowing its product number. Consider HD-xxxx for hard drives, and M-xxxx for monitors, where xxxx is a series of numbers that varies, e.g, HD-0001, HD-0002, etc. 

Inventory Management Options: Product Tracking

The most elementary form of an inventory system is a paper trail – a set of invoices and documents that show what went where at what times. You can use invoices received from suppliers and given to clients show input and output. Inside the workshop, a route sheet or product will track what equipment is at what stage of the refurbishment or assembly process.

Product Sheet Tracking

A product sheet is a simple form that accompanies stock while it’s in the workshop. When a computer comes into the workshop, an employee should immediately record the serial numbers of the processor, the unit itself, the hard drive, the ram, and the monitor. As each piece goes through testing, employees should make note of each piece’s specifications – the speed of the processor, the size and speed of the RAM, the size of the hard drive, the size of the monitor. Then, as each piece is prepared to be configured for rollout, the equipment should be assigned to a client or customer number. Finally, before the equipment is shipped out, an employee should take a final record of what pieces are going to whom.

In short an inventory management system tracks:

A unit, identified by its tracking number

A part – a CPU, a stick of RAM, a monitor, a keyboard.

Its components specifications – speed, capacity, brand, etc.

Its status – untested, tested, configured, deployed

Its location – in the storeroom, in the testing area, in the build area, 

Who is working on it – which team it’s been assigned to

Who will receive it / who has received it – the client, address, the date of shipment.

Sample Paper Inventory: CPU / Motherboard Unit

	PRODUCT INVENTORY TRACKING SHEET: CPU + COMPONENTS

	
	TRACKING NUMBER
	#
	2004-00001

	Technician 
	
	Technician
	

	Intake Date
	
	Stage
	Testing  Storage Config  Shipped Decommissioned

	Serial no
	
	Motherboard Type
	AT ATX Other

	Make
	
	Case Type
	Tower Desktop MiniTower

	Model
	
	Colour
	

	
	INTERNAL SPECIFICATIONS
	
	

	CPU Speed
	MHz
	CPU Class
	PI        PII        PIII       PIV        Cel        Other:

	RAM
	MB SIMM / DIMM 
	RAM serial
	

	CD Drive
	X Speed IDE / SCSI
	CD Drive Serial
	

	Network Card
	On-Board / PCI / ISA
	NIC Serial
	

	Modem
	K Int / Ext / On-Board / PCI / ISA
	Modem Serial
	

	Sound Card
	On-Board / PCI / ISA
	SC Serial
	

	VGA Card
	Mb On-Board / ISA / PCI / AGP
	VGA Serial
	

	If RAM added
	MB SIMM / DIMM
	Serial
	

	If HDD added
	GB IDE / SCSI
	Serial
	

	CD ROM repl.
	X Speed IDE / SCSI
	Serial
	

	Modem repl.
	
	Serial
	

	Floppy repl.
	
	Serial
	

	Other replaced
	
	Serial
	

	Other replaced
	
	Serial
	

	Other replaced
	
	Serial
	

	Add Keyb Ser # 
	
	Add Mouse Ser # 
	

	
	LOCATION TRACKING
	
	

	Testing Time In
	
	Out
	

	Storage Time In
	
	Out
	

	Configuration In
	
	Out
	

	Burn-In Passed
	Yes No
	If fail, return to testing
	Quality Passed
	
	Tested By

	Packing Date
	
	Packed By
	

	Client Name
	
	Phone
	

	Address 1
	
	Address 2
	

	Address 1
	
	Address 2
	

	
	DECOMMISSIONING 
	
	

	Part
	
	Signed
	

	Part
	
	Signed
	

	Part
	
	Signed
	

	Part
	
	Signed
	

	Part
	
	Signed
	

	
	
	
	


But all these product sheets can quickly get lost, or misfiled, or disorganized, and if that happens, all the data about a centre’s inventory will be lost. 

So it’s a good idea to create a spreadsheet with each of these fields as well. Each field on the product sheet should correspond to a field on the spreadsheet. (It will be much wider than the width of a single page, and so the example just contains the first set of fields.)

Example Inventory Spreadsheet

	Tracking Number
	Intake Date
	Serial Number
	Make
	Model
	CPU Speed
	CPU Class

	2004-0001
	2004/01/31
	44XDE0032
	IBM
	300GL
	800
	PIII

	2004-0002
	2004/02/28
	790-49-FHGKS
	IBM
	300PL
	500
	PIII

	2004-0003
	2004/02/29
	549-DGHE-22
	DELL
	OPTIPLEX
	500
	PIII

	2004-0004
	2004/03/31
	4928-48938-JJ-00
	HP
	OMNI
	300
	PII


Remember, though, that this inventory is meant to track more than just the computer, but the parts inside it. Through testing, some parts will fail and need to be replaced. 

The product sheet accommodates these changes to the computer through the provision of extra fields for replacement or added parts on the product sheet. (These should be on both the spreadsheet and the product sheet). These extra fields allow for the components inside a unit to be replaced without creating the need for a new sheet, and preserving the product tracking number. This allows a center to track the entire history of the machine – from intake through to production, showing if components had to be repaired, and what replacements were made along the way. If a component fails its diagnostic test, technicians can record the failure by crossing out the corresponding field, noting the decommission at the bottom and filling in a new line in the replacements field. 

A sheet similar to the product sheet should be made for hard drives and for monitors. (The middle section, ‘Internal Specifications’ can be omitted). However, the locations recorded should be slightly different. Instead of ‘Configuration’, hard drives and monitor sheets should contain a location like ‘In Computer’; another field should make room for the technicians be able to record the tracking number of the computer into which hard drive installed or with which the monitor was paired. The hard drive sheets or monitor sheet can then be either filed away after recording or attached to the CPU’s product sheet. 

A set of daily inventory activity sheets should be kept wherever inventory is stored.  There should be one sheet for each component type. Whenever a component leaves the storage area, its serial number and specifications should be recorded, as well as the tracking number of the machine the component is being installed in. This provides a tracking method for keeping abreast of what’s moving into the workshop.

Another set of activity sheets should be kept wherever materials are sorted for recycling; there should likewise be one sheet for each component type. Whenever a component is being decommissioned, its serial number and specifications should be recorded, as well as the tracking number of the machine the component has been extracted from. This provides a tracking method for keeping abreast of what’s leaving of the workshop.

These sheets should be reconciled regularly with product sheets; they should also be used to track part failures. If the workshop and equipment are working well, the rate of demand for new parts should be relatively stable. If there’s a spike in demand for RAM, or a need for a lot of hard drives, that’s a sign that something is either wrong in the production process or that a batch of inventory was substandard. 

See Workflow for a depiction of how inventory is integrated within the production process.

Shortcomings of Spreadsheet-based Inventories

Paper- and spreadsheet-based inventories can give rise to a lot of problems. Serial numbers are long and apparently random, and technicians rushing to begin their work may often transpose numbers or letters, riddling an inventory with errors. Handwriting is likewise hard to read, and what may have been an eight on paper becomes a ‘B’ in the inventory. Eventually, these problems and errors accumulate, and it becomes hard to use an inventory for auditing purposes. 

On the other hand, a labour-intensive inventory system can be an opportunity to train people in administrative tasks. Generally, though, those who are interested in computer hardware don’t tend to show much interest in the kind of vigilance required to maintain an inventory, so specialist inventory trackers and administrative staff will be needed as production escalates to a scale beyond one supply chain manager’s control. 

It may be a good idea to separate responsibility for inventory and technical diagnostic work anyway: those who are entrusted with both inventory access and the right to declare parts fit or unfit may be in a conflict of interest, and be tempted to list decommission working parts and use them for their own ends. 

Spreadsheet-based inventories have another drawback. They are hard to search in different ways, so it makes auditing a little more difficult. For instance, while it’s easy to look up what should be inside a given computer by finding the row of information tied to one tracking number, it’s very hard to organize the data another way and show all the pieces of RAM that were replaced in, say, a seven day period. 

Finally, because spreadsheet-based inventories require so much attention, it may require considerable work to retrain workers as old ones move on, especially if newcomers are apt to type slowly, tentatively, or to make more errors than someone already comfortable with computers. 

Nevertheless, spreadsheet and paper-based inventories can be started cheaply, with software many people are already familiar with, and it can be very quick to adopt a paper- and spreadsheet-based inventory as a refurbishment center is establishing itself. It’s not a long-term solution, but it is a cheaper one to begin with. 

Other Inventory Options

An easy way to dispense with problems associated with typing is to use an inventory management system that incorporates a bar coding system that generates tracking numbers and product identifiers automatically, and helps to automate the tracking process. 

A bar coding system requires both hardware and special software. At minimum you’ll need to purchase a bar code reader, which attaches to the computer, a bar code printer, to produce labels for inventory, labels for the printer, and software that handles both the reading and production of labels. 

The basic concepts are still the same – products are uniquely identified when they come into the center, and from then on, all their movements are tracked.  But because the computer handles the assignment, reading and recording of tracking and serial numbers, there’s less room for error. 

Some of these kinds of systems are known as Point of Sale systems, because they work like a checkout counter in a store. In this case items are checked out of storage, or into testing, or checked out to a client. A common point of sale system that can be adapted to a warehouse and workshop is the Pastel accounting package. 

Pastel can be adapted to a workshop by taking advantage of its invoicing capability. Stock can be tracked when comes into storage and when the equipment is being configured and tested, it can be prepared against an invoice that tracks all the hardware. The invoice can act as a bill of lading when equipment gets shipped to a client.

One refurbisher in South Africa chose to use this product for inventory management for two reasons. Since the software is already popular in the region, it wasn’t too difficult to purchase, implement or find people to operate it. There was another advantage too: since the software is a de facto standard among accountants, it would be very easy to allow an outside auditor to review the centre’s books and inventory. Pastel sells for about R1,000 in South Africa, but the price may vary widely. The hardware runs on Windows. 

Another option for inventory tracking is a customized database. Just as with a spreadsheet, the database should contain all the fields present on the product sheet. Much like a spreadsheet, a database is just a set of tables and fields. But databases are organized in such a way that the data can be arranged and sorted in different ways without damaging the associations between the data. They can also create and maintain unique tracking numbers automatically. Data can also be arranged in predefined ways so it’s possible to search and sort in much more complex layers than spreadsheets allow. This makes auditing the inventory much easier. A database can also be set up such that any computer within the centre’s network can access it easily.

Common databases are MySQL and PostGreSQL; each is released under the GPL, which means they are free to download and use. Access is Microsoft’s proprietary database application bundled with some Office suites. 

Databases like MySQL will also need what’s called a front-end, which allows people to use a browser or other application to get access to the data stored in the database without having to learn the sometimes complex syntax (an ordered way of giving commands) required to sort the data directly. It’s most common these days to write a front-end that works within a web browser, because it means that many people can connect to the same database at once without having to install any software. Some popular front ends use a language called PHP.

Many of these database and front-end combinations have already been created, and a good proportion of those tools is available free of charge. A virtual warehouse for all of these open source products, among thousands of other kinds of open source ware, is http://www.sourceforge.net and http://www.freshmeat.net.

Here you can find listings and product descriptions, as well as links to download the programs. Most projects also have their own project websites separate from SourceForge. 

Databases by Any Other Name

Increasingly, inventory management applications are being called customer relationship management (CRM) tools, since they allow inventory, supplier and contact details to be kept all in the same place. Another phrase for this type of application is ERP, or enterprise resource planning, which similarly keep data about many different kinds of operations all within the same database. 

Searching ERP, or CRM, or inventory management on the internet will deliver a wealth of results and lead to some examples of CRM and ERP software.

One of the more popular CRM tools that might meet the needs of a refurbishment center is Compiere, an open source application that’s free to download from the project website, compiere.org. 

It has three features that you should look for when assessing any open source project: 

· the product is said to be stable, or ready for use, (as opposed to alpha or beta developments which are often incomplete), 

· it has good documentation, 

· it has an active and searchable mailing list, where other people have posted their questions about how to use the software or problems they encountered 

[ Each of these features can be viewed and assessed for every SourceForge project via its corresponding Project Summary page.] 

Compiere also offers a set of training materials and workshops (although these are not for free). Compiere also exemplifies the most common downside of an open source application: it’s difficult to install, and may demand the kind of skills base that a maintenance center can’t source. Compiere doesn’t run from a browser either, so it requires more work to install on every employee’s machine.

One project worth looking at is Web-Erp, a web based management tool available at http://web-erp.sourceforge.net/. A demonstration is available at http://web-erp.sourceforge.net/web-erp/index.php. It can be installed on one computer and accessed by many; it is relatively well documented and its mailing list shows enough activity to believe that help questions submitted to it stand a chance of response. Its structure lends itself well to adaptation for the needs of a technical service center.

To help make the decision to use the product, begin by using the demonstration application to get a feel for how it works. Then begin to consider how it would be implemented into the workshop:

Would computers have to be added at certain places in the workshop? 

What training would have to be provided to staff to learn a new system? 

What changes in processes would the software bring about? (Are these desirable?)

Would existing data, if any, be able to be moved into the new system, or would it have to be retired?

Would it require massive stocktaking? (Is this desirable? Is this planned anyway?)

Would it require massive amounts of data entry to begin? Can staff be involved in the data entry? 

How long would the migration take?

Who would oversee the change?

Why is this change desirable?

No matter what managerial considerations would be required, it’s still evident that a move to Web Erp or any other kind of database-driven inventory system would require the skills of someone familiar with MySQL to install the application, help transfer any existing data onto the new system, and ensure things are running as they should be. It may also be necessary for this person to be on hand for technical support at various intervals. It’s the kind of discrete and defined project a local university computer science student could tackle over a holiday, as long as she or he were well managed. 

Summary:

An inventory should be able to track volumes of equipment over long periods of time and several locations. By integrating inventory with workflow, it’s possible to keep an eye on how many computers are available for installation, and to match future demand with current supply. But most of all, inventory is a mechanism that keeps control over a process that’s too difficult to track in one’s head. 

There are several different methods for keeping track of inventory – databases, point of sale systems, and spreadsheets. Each has their own advantages and drawbacks. 

This document is based on draft text taken from the bridges.org report
"Set-up and Operation of a Computer Production and Support Centre - A
How-To Guide", to be published July 2004.

