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Fact Pattern

Summary: You are a founder in a new network switch company.  You have pitched, won over, and shaken hands with a venture capitalist on your first round of VC financing, and have received a draft term sheet from them outlining the basic investment deal.  You will be 1) meeting with your lawyer to go over the term sheet and consider legal and negotiating strategy and then 2) negotiating with your VC over a few provisions you identify as crucial.

Firm Profile:  Prepare a half-page summary of  your team members’ backgrounds.  (For example:  “Sally Brewster, Stealth CFO, background in finance at Digital.  CPA.”; “Dougal McPherson, Stealth CTO, background in network switching technology, background as engineer at Digital.  Holds 4 patents.”) The background should be real; the jobs at Digital are fictitious.  

Assign the items marked with an asterisk (*) in this fact pattern among the team members as you see fit and add them in the profiles.  Provide your profile (along with the filled-in term sheet and agenda) to Adrian Perica at least 24 hours prior to your lawyer meeting. 

Profiles will be provided to both the lawyers and the VCs for their reference. 

Your Roles: You are all founders in a new company named, for purposes of this memo, Stealth Networks, Inc.  Your job titles are not assigned in this exercise.  You should assume a title* that matches (or is close to) your actual skill set.  In other words, what job would a start-up hire you to do?  It doesn’t matter if your team has 4 engineers; that looks like many real-life start-ups. 

There are 6 founders of Stealth.  In addition to your actual team of 4 students, you have been allotted 2  “ringers”* to even out your firm’s profile and present a more realistic or typical mix of backgrounds.  Use these fictitious extra founders to reasonably plug gaping holes in your team’s composition. For example, if you are all marketing people, add on a couple of patent-holding engineers. They should be solid, not stellar members; they must play purely supporting roles.  Adding on Cisco’s CEO is not a reasonable plug. 

As a practical matter, you should name someone from your team the CEO*; the lawyers and VCs will look for the decisionmaker.  (The CEO’s assumed background, however, should still be his or her actual background.)   Assign other executive titles as your team sees fit. 

Stealth Internet Co.:  Stealth is a hardware company.  It proposes to produce a revolutionary kind of network switch.  A broad introduction to this sector, along with a short glossary of basic jargon, is attached to this document.  This information is provided as supplemental background material for more realistic discussions with your lawyer and VC, not to transform you into a switch sector expert.  Remember, you’ve already sold the VC on your technology and your firm; the question in this exercise is, “for what kind of preferred?”. 

You and your co-founders worked together in various departments at Digital for a few years.  As your engineer co-founders gradually developed the concept of the new switch, you all watched as others around you left and started their own new ventures.  Your team made the break last summer and founded Stealth in July 2000.  

You rented really awful space in Natick in August. (You’re not only above the proverbial garage, you’re across the street and downwind from a mincemeat factory.) You finished the Stealth business plan in October. Work on the product concept has continued, and you have brought on 5 more engineers since founding. You work really long hours, but are truly committed to your product and to Stealth.  You are all members of the board of directors.*  Your “salary” is just about half the minimum wage, on an hourly basis.

Today, you are still at work on design and development; you estimate you will have a prototype within 9-12 months and that you can commence beta testing in 12-18 months.  You project you will begin shipping product in 24 months. 

You have operated up until now on pooled savings, family gifts and credit cards.  

· A couple* of you sold your longterm holdings in JDS Uniphase and EMC in September and loaned the company around $150,000 each. You haven’t executed a formal promissory note, but everyone understands that the money was intended to be a loan.  

· Another 2* of you (still paying off loans, not making them) skipped paychecks altogether from Labor Day to New Year’s as a way of contributing to the financial survival of Stealth.  You all agree in principle that these forgone salaries should be paid back to the employees, when funding comes in.  

· The CEO* owns 250,000 shares of Stealth common stock; the other 5 of you each own 150,000 shares.  No one has actually paid any money for their stock.  

· No one else owns any stock.  Everyone’s stock was issued without any vesting or other restrictions.  You haven’t gotten around to granting any options or establishing an option pool.     

Quest for Cash: You started trying for venture capital last fall, but candidly, none of you had any experience raising money.  After the standard dose of rejection and indifference, you ramped up the learning curve, plugged into the MIT alumni network, and rapidly improved your game.  You believe that you will need about $5 million in initial financing to keep to your timetable.  You think Stealth is worth approximately $5 million now.

You made the connection with your VC, a well-regarded associate at a leading Boston firm, in December at the MIT Sloan Venture Capital Conference.  The VC was familiar with your sector, and immediately recognized the potential of your concept.  You may assume that the VC has sold the concept to the firm’s partners, and that they have completed their technical and other due diligence to their satisfaction, that they believe the technology is highly patentable, and that they are reasonably convinced your technology and product works and that you can execute to plan.  

The VC firm has made an offer and has now presented a term sheet offering $4 million on a $8 million post-money valuation for 50% of the company.  You have looked it over, but think it is worthwhile to meet with your lawyer to understand it better.  You make an appointment with your lawyer, an experienced Boston-based practitioner in the high-tech space.  While you haven’t needed much legal advice since you were incorporated, you may assume that you have established a comfortable client relationship with your lawyer.   You consider your deal points with your team, and then go to discuss the term sheet at your lawyer’s office.

Armed with the keen and trenchant insight from your lawyer, you now meet with your VC at their offices.  (You meet the VC without your lawyer.)  Assume for this exercise that you are working with one VC.   This will be the second meeting on the term sheet.  You believe you have established a positive, non-adversarial working relationship and a good rapport.  While the VC values your first-mover advantage and the growth potential of the market, he (and you) does stay awake at night worrying about the competition.  Your team, while promising, is unseasoned.  You are not a slam-dunk.  The VC firm is a respected, experienced group, although not particularly active in this sector.  

As detailed in the VC “ground rules” document, you are comfortable that the valuation negotiations are on track, and so have tabled discussions of pure valuation at this meeting and will take up only (so-called) non-financial provisions in the term sheet.

The tone of the meeting is not initially tense or confrontational; you shouldn’t enter with a sense that you are negotiating “deal-breaker” provisions.  Rather, these are priority provisions that your team has agreed are important to Stealth and to your vision of what you want the firm to become.   
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Business Plan: Executive Summary

Stealth Networks, Inc. is an emerging supplier of high performance, low cost, highly integrated Local Area Network (LAN) and Wide Area Network (WAN) data communications products.   The company was founded in July 2000 by an innovative team of network engineering and management professionals.  It is well positioned to take advantage of the rapidly growing opportunity to provide ubiquitous access to the Internet and corporate intranets.

Stealth’s mission is to “Make Networking Simple” by bringing full-featured, flexible, robust, highly intelligent data switches to the marketplace that are self-configuring and easy to install and manage by non-technical professionals.

Stealth is developing a family of very low cost integrated LAN/WAN switches which provide both frame and cell switching capability.  Until now, customers often had separate boxes to address local and wide area requirements.  Stealth will integrate these formerly separate markets and products into one platform.  There will be complete datalink independence, allowing users to “mix and match” 10/100 Mbps Ethernet, Gigabit Ethernet, ATM, Frame Relay and PPP over T1/T3, POTS and ISDN, xDSL and cable modem.  This product breadth and flexibility is important because it allows the company to address both the LAN and WAN markets with a single architecture.

In designing enterprise networks, customers now must decide whether their long-term solution will be cell-based (ATM) or frame-based (Ethernet, Frame-Relay).  The Stealth architecture supports both frames and cells and efficiently handles a mixed network.  Customers who design their networks with Stealth switches will be able to use frame-based datalinks, cell-based datalinks, or any combination of the two.  This is a significant advantage because it protects customers’ investment in their network infrastructure.

Stealth will establish a leadership position in next generation network switching marketplace by providing application sensitive switching.  This technology will result in a revolutionary approach to routing, filtering and controlling traffic flows based on information at Layer 7 of the OSI seven-layer protocol model.

Stealth’s architecture provides exceptional Quality of Service (QoS), security firewalls, very low cost, high performance (as measured by both latency and aggregate throughput), multi-protocol support, highly integrated and easy to use network management, and the ability to scale to at least 256 Fast Ethernet (100 Mbps) ports with aggregate bandwidth in excess of 10 Gbps.

Stealth’s core engineering competency is a well-developed understanding of various network architectures and the proven ability to convert that knowledge into shipped product.  Stealth will produce high quality solutions at a cost which is significantly lower than today’s best products.

Stealth intends to fund growth and products development from a variety of sources.  Management intends to self-finance the initial team and infrastructure while seeking the right financial partners from the venture capital community.  Corporate partnerships will also be pursued with companies looking for networking products and expertise.  Stealth is seeking $5 million in this initial round of investment to finance the development of a prototype and commence beta testing. 

The Stealth product family is targeted at the exploding market for Internet and intranet connectivity using LAN and/or WAN switches.  Stealth’s target market is the customer premises where there is a need to access the corporate backbone and the Internet by remote offices and many local workgroups.  

Overview of Network Systems:   A Non-Technical Introduction 

Consult the Glossary for explanations of the terms and abbreviations used in this overview

The Open Systems Interconnection Model (OSI)

The way that data moves through different kinds of computer and telecommunication systems is usually described by reference to the OSI protocol stack.  There are seven layers to the stack, each of which is concerned with and performs different tasks.  Communication always occurs “through” the stack, meaning that data passes in sequence through each layer to get from sender to recipient.

	Sender
	Recipient

	7) Application    
	                      7) Application

	6) Presentation   
	           6) Presentation

	5) Session          
	                      5) Session

	4) Transport       
	           4) Transport

	3) Network        
	          3) Network

	2) Data Link      
	           2) Data Link

	1) Physical  
	           1) Physical



Network Analogy to Postal System
Networks allow data (including voice, images, and spreadsheets) to move from one computer to another much like the postal system delivers packages from one place to another.  

To better visualize the layers in the OSI model, consider the following analogy:  Suppose Anne wants to send a 700-page document from Natick, MA to Caroline in London, England. She can only fit 200 pages in each package, so she ends up sending four separate packages.  Each package contains Caroline’s delivery address as well as Anne’s return address.  Anne takes the packages to the Natick Post Office and the delivery journey begins.  The packages are taken by truck to Logan Airport; flown to Heathrow Airport; taken by train to the London Central Post Office; and delivered by mail carrier to Caroline’s exact address.   

Simultaneously, Anne wants to send an email to Caroline in London to tell her about the document she’s mailing.  Anne types the message on her host (computer) at Stealth in Natick, MA.  In order to travel through the network, the message is automatically divided into packets or frames much like the document was divided into separate packages.  The message can also be divided into even smaller units called cells. The message travels through a LAN (Local Area Network) to Stealth’s data switch.  This data switch is Stealth’s link to the outside world. A data switch (switching point) is similar to a transfer point (point where a package changes carriers, e.g., the airport or train station) in the post office example. Stealth’s data switch sends the message via WAN (Wide Area Network) to another switching point. A data link is the path between two data switches or between a computer and a data switch. The email starts at a host;  travels through many data switches; and ends up at another host. 

Another way to think of the analogy is to imagine Anne (the application) putting her documents (the presentation) into the envelopes (the session).  The mail carrier (the transport) picks it up and takes it to the Post Office (the network).  The sorters at the Post Office look at the address (the data link) and forward it on (the physical).  Once the packages land in England, the whole process is completed in reverse: the mail is unloaded, sorted, the proper local mail carrier identified, the packages are delivered and Caroline receives and opens them.

Networks can be divided into three main areas:

1. Hosts - computers

2. Data Links - path of wires between two switches or between a switch and a host

3. Data Switches - data transfer point

Hosts 

A host is a computer (PC, workstation, server, etc.).  In the postal system, the return address on the package is the host name.  The destination address is also a host name.
DataLinks

Just as there are multiple ways of moving packages through the postal system, there are multiple ways of moving data through networks.  In the postal system there are long distance carriers like airplanes; medium distance carriers such as trucks; and short distance carriers like handtrucks.  In networks, the long distance carrier is called a WAN (Wide Area Network); the medium distance carrier is a MAN (Metropolitan Area Network); and the short distance carrier is a LAN (Local Area Network).  There may be many LANs in the same office or building.  MANs actually overlap LANs and WANs.

In the postal system, packages can be divided into smaller units and delivered separately.  For example, each page of Anne’s document can be sent in a separate envelope.  Data sent through the network can also be subdivided.  A cell corresponds to an envelope.  The standard size of a cell is 48 bytes plus a 5 byte header.  A packet or frame corresponds to a package.  The maximum size of a frame varies depending on the data link type.  Typically the maximum length of frames varies from between 1,500 to 8,000 bytes.  The speed at which data travels is determined by the data links chosen.  

When information travels from one computer to another, it passes through many data switches.  Each data link between data switches can be different, just as, in the post office example, each mode of transportation between transfer points can be different. Stealth’s switches support almost all the possible link types.  This allows customers to buy only one switch that will serve all of their networking needs.  Currently, many other competitors can only accommodate a small subset (often only one) of these links.

Each host must be attached to the network before any data can be sent.  A host is attached to a link via a card that provides a connection socket usually in the back of a computer.  These cards can be adapters, NICs (Network Interface Card), etc.

A protocol is a set of conventions used to pass cells or frames from one data switch to another or from a data switch to a host.  There are three basic levels of protocols (Layer 1,2;  Layer 3;  and Layer 4,5,6,7).  The highest level is the group of protocols which allows two host applications to communicate with each other.  These are referred to as  the Layer 4,5,6, and 7  Protocols.  Examples of protocols in the Layer 4,5,6, or 7  group include TCP and Netware. The next level protocol allows communication between sets of hosts where each set exists on a different data link in the network.  These are called Layer 3 protocols. This protocol is used as an interface between the previous group of protocols (layer 4,5,6,and7) and the following group of protocols (layer 1,2).  Examples of Layer 3 protocols include IP (Internet Protocol), IPX (Novell’s Internet Packet eXchange), NetBIOS (Network Basic Input Output System), and Appletalk.  The last set of protocols provides communication between each host on the same data link.  These are called Layer 1 and 2 protocols.  Examples of Layer 1 or 2 protocols include Ethernet, T1, and T3.

Data Switches

This is where Stealth’s products fit in the OSI stack.  

Each data link on a network path is connected via a data switch.  A data switch is similar to a transfer point (airport, train station, etc.) in the postal example.  When a package arrives at the post office, it is stamped with a bar code which directs its delivery path.  Similarly, there are routers and bridges along the network trying to determine the most efficient path for packets to travel.  Routers and bridges are types of data switches.  Routers use zip code and country code to direct their overall journey.  Bridges use intermediary codes specifying transition points along the journey.  Routers are sometimes referred to as Layer 3 (higher level) and bridges as Layer 2 (lower level) switches.  Routers use Layer 3 protocols whereas bridges use Layer 2 protocols.

Routing and bridging techniques are very complex.  It is often difficult to determine which technique to use.  An advantage of routers over bridges is that they can attach physically different data links (i.e. Ethernet, T1, etc.) together.  A disadvantage of routers is that they traditionally move cells and frames more slowly than bridges.  Stealth has an architecture that uses both techniques in an efficient, cost-effective fashion.

The best path for data to travel through a network is not always the shortest path.  In the postal example, the truck driver that took Anne’s packages to the airport probably took a highway rather than a more direct back road.  Once on the highway, the truck travels at a much faster speed than on a secondary road.  Similarly, some data links transmit data more quickly than other data links. 

Just as the truck driver can change routes if there is a traffic jam on one road, the network path can change paths if there is excessive “traffic” through one data link.  Routers must be aware of all this information in order to make good routing decisions. Stealth’s switches determine the beset path for data to take at any given time along the network journey.

Appendix - Glossary of Terms

	
	

	Ethernet
	A data link layer network technology. An Ethernet network has an aggregate capacity of 10 Mbps, 100 Mbps and 1 Gbps. This technology dominates the market place for LAN applications. Ethernet can be carried over many physical layers, including coaxial cable (older implementations) and twisted pairs (newer implementations). 

	Firewall
	A security feature.  A system has a firewall around it if it only lets certain kinds of messages pass into and out of it from the outside.

	Frame Relay
	A data link layer technology provided by telephone companies. A frame relay network is a network that resides within the telephone network.

	Intelligent Switching
	An intelligent switch is aware of the intentions and needs of the end user.  It adds values and services to meet those needs. This level of  intelligence exceeds that expected of a router.

	Intranet
	A private network usually contained within a corporation. 

	ISDN
	Integrated Services Digital Network.  A digital network service that is, or will be, available from the telephone companies. A customer can use ISDN to integrate telephone (voice) services and data services into one line.

	LAN
	Local Area Network.  A computer network that covers a small geographic area, such as a company’s office building.

	Latency
	Refers to the delay experienced by a packet while it is stored inside a data switch, waiting for some process to forward it. Low latency (small delay) is desirable for interactive network applications; predictable latency is desirable for real-time applications such as video.  

	Layer (level) 2 Switching
	Refers to switching (forwarding) of packets by using the layer-2 information stored in a packet. The semantics of this information is dependent upon the datalink type; e.g. an Ethernet (layer-2) switch is incompatible with a Token Ring or FDDI (layer2) switch. A layer-2 switch is also known as a bridge.  For an Ethernet bridge, layer-2 switching uses the Ethernet address.

	Network Layer
	Synonymous with Layer-3 (level-3) in the ISO reference model. This layer is concerned with understanding the whole network topology and participates in providing an end-point to end-point (host-to-host) delivery service.

	Physical Layer
	Synonymous with layer-1 (level-1) in the ISO reference model. This layer is concerned with physical and electrical details used to describe a network link. This includes physical characteristics (e.g. glass fiber, coaxial cable, cable length), and electrical characteristics (e.g. voltage and current levels,  switching rates).

	POTS
	Plain Old Telephone System.  Refers to the ubiquitous analog telephone system.

	PPP
	Point-to-Point Protocol.  A data link protocol optimized for point-to-point links, typically over a large distance. This may be the data link protocol chosen to send packets over a telephone circuit via a modem.

	Router
	A network switch operating at the network layer (layer-3). A router connects disparate networks together, affording conversion between different data link types. (Routers are different from bridges in that bridges only connect similar networks together). A router is usually aware of global network topology and participates in calculating optimal routes, propagating topology information, and providing user-added features such as security, filtering and firewalling.

	Server
	A computer that provides a service to other computers on a network.  Examples include a file server (providing common access to a large database) and a compute server (providing common access to a powerful computing resource).

	T1, T3
	Designation for links used by the telephone companies to carry multiple simultaneous telephone conversations (i.e. trunk lines). A T1 line carries 24 telephone channels; a T3 line carries 28 T1 lines. These trunk lines carry the telephone conversations in digital form.  The equivalent bandwidths are 1.544 Mbps for T1 and 45 Mbps for T3.

	Transport Layer
	Synonymous with Layer-4 (level-4) in the ISO reference model. This layer is concerned with providing an interface to the network layer so network specifics are invisible to higher layers. End-to-end data integrity is generally provided at this layer.

	WAN
	Wide Area Network. A computer network covering a large geographical area or providing connectivity across great distances (e.g. city to city).

	xDSL
	Refers to any of a number of Digital Subscriber Loop technologies (e.g. ADSL, HDSL, SDSL). Emerging technologies aimed at increasing the bandwidth of local telephone connections (LEC to customer connections).


Sources: Top Layer Networks, Inc.; Deutsche Bank

