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Abstract

The High Holy Day mahzor is the fundamental resource for the liturgy of the Yamim Noraim. However, a complete description of the liturgy should include the music associated with the text as well as additional notes necessary for delivering the service. The liturgy should, therefore be managed in the framework of a database. The mahzor useful for hazzanim is then an outgrowth of that database, an electronic document which links text, text description, music attributes, and musical notation.
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Introduction

By the time a person is twenty years old, he or she might have heard and incorporated the High Holy Day liturgy fifteen times, being able to recognize and repeat the major musical motifs for each service. He might have heard the hazzan do it, in his own inimitable way each time and he might have incorporated his mannerisms. Perhaps he travels and hears other hazzanim, and attempts to chant the service by including his own ideas based on his own vocal abilities. He collects as many written manuscripts for the liturgy as possible, and, some months before the Yamim Noraim, he studies the music and utilizes some of the motifs therein.

In contrast to this, the aspiring hazzan might have attended a cantorial school. Taught by many hazzanim, he would be instructed in nusah theory, motifs, recitatives, congregational melodies and liturgical history. He would collect the many volumes of “out of print classics”, anthologies and musical mahzorim. Before the High Holy Days, he would sit down and open up his notes and a myriad of books, and attempt to create a union between musical information, and the mahzor.

Today, the latter case is the more common. Few shalchei tzibbur have the nusah of the High Holy Days magically ingrained through the mere experience of the service. Knowing the services and leading the services requires work amalgamating, if not seeking out, music and liturgy. There is no document or system which enables one to fuse all of the possibilities which we call the nusah with the liturgy.

This thesis is the beginning of that system. 

There is too much information to be included in a single book as we know it. The Talmud, and the Mikraot G’dolot, attempt to include a huge volume of disparate information with creative use of the page “real estate.” However, even that is not possible with musical information. Fundamentally, the book – a flat representation of textual knowledge (“codex”) – is incapable of revealing and making accessible the kind of information hazzanim need. Fortunately, the medium is not the message: liturgy is not the book. If we accept that, and we design the underlying structure of liturgical information, then we free ourselves to represent that information in many ways. In addition, we enable ourselves to include information which cannot possibly be represented on a flat piece of paper.

The Liturgy and the Core Nusah

Sources of the High Holy Day liturgy

The liturgy for the High Holy Days is a combination of texts from Torah, Mishnah, Gemara, Midrash, and the sages. This work does not attempt to reconcile or change the traditional text of the mahzor. Rather, the text as presented in Birnbaum’s
 mahzor is assumed to be the most complete text in use today. However, in recognition of the fact that most Conservative synagogues do not use the Birnbaum mahzor, it is important to reference specific prayers to locations in other mahzorim. The most popular mahzorim in use in the Conservative movement are the Silverman
 mahzor, the Harlow
 mahzor and Mahzor Chadash
.

The differences in the mahzorim are significant, particularly for the hazzan charged with leading a congregation during the most awesome of days. The most striking differences are inclusion or elimination of piyyutim (poems), the English translations, and the commentary. The Hebrew text of most of the liturgical components is consistent within those mahzorim used in the Conservative movement. However, it is possible to find shortened passages. The piyyutim, or liturgical poems, are those components which vary the most from mahzor to mahzor. Most piyyutim are later additions to the mahzor (i.e. after 1000 C.E.) and have ambiguous halachic status. Inasmuch as they add to the already long services, many have chosen to eliminate some piyyutim from the service. While this may make sense with respect to reducing the burden on the congregation, we should be aware of what is being eliminated: along with the text goes musical content.  Since some may want to include either the musical content or the text, the generally more complete mahzor is used here. 

The English translations are vital for congregation and hazzan alike. Most translations are not verbatim and include interpretation based on knowledge of literary and historical allusion. Thus, for most hazzanim in North America, the ability to comprehend the Hebrew of the mahzor is enhanced by the translation. As part of a liturgical knowledge base, translations are commentary and should be included in any database of liturgy. Unfortunately, once the Hebrew is understood, English translation within the mahzor can be a distraction and a poor use of the page “real estate” when the text must be used. The translation of the text is, therefore, not included in this work.

The sources for the musical component of the liturgy are more disparate. It is not possible to identify a single work, composer, or region for the music which represents the norm of performance. We can, however, arbitrarily constrain the music to represent a common tradition in North America, the Ashkenazi Polish-Lithuanian tradition. This narrows the scope, but still encompasses great variation in musical form. In addition, it is often useful to include the music of other traditions (e.g. Western European Ashkenazi) to provide some interesting variation in the service.

Nusah
Meaning

Jewish musicologists have devoted great effort to defining nusah as it relates to the musical delivery of the liturgy. Mark Slobin, in Chosen Voices
, presents an interesting assortment of views on the meaning of nusah: “The nusach is the cement that holds the service together.” “These melodies and musical modes which have become our nusach, the ‘traditional’ music of the synagogue, were scrupulously adhered to (quoting Wohlberg).” In short, nusah hatefillah is the way the prayer service is chanted: the collection of appropriate modes, motifs and melodies which accompany the liturgical text.

Rather than attempt an exhaustive and rigorous definition of the term “mode”, we will use the simple description  of a mode as the combination of  a set of notes (such as a scale) and a set of musical motifs (or small melodies). The set of notes may be complex, such that the sequence of notes in successive octaves are unique, or that the set of notes in an ascending use differ from the notes in a descending use (e.g. a melodic minor scale). The musical motifs may be as simple as a three-note pattern, or as complex as twenty or more notes, with or without rhythmic indications.  However, it is important to remember that modes are generally more complicated than scales. A scale can be used as a surrogate for a mode only when  the motifs are just not that well-defined.

The music of the High Holy Days utilizes five modes which are unique, at least in name, to Jewish prayer, and two scales which are surrogates for the modes. The set of tones which constitute each mode are clear, but the motifs which accompany the tones are more complex. The reader is referred to the following resources for a description of the motifs for each mode: 

Cohon, B. 1950. The Structure of the Synagogue Prayer-Chant. Journal of the American Musicological Society 3/1:13-32.

Avenary, H. 1971. The Concept of Mode in European Synagogue Chant. Yuval 2:11-21.

Davidson, C. 1996. Immunim Be-Nusah Ha-Tefillah. Ashbourne Music Pub. Elkins Park, PA.

Levine, J. 1989. Synagogue Song in America. White Cliffs Media Co. Crown Point. 

Idelsohn, A. 1929. Jewish Music in Its Historical Development. Holt and Co. New York.

The following descriptions of the scale tones are presented here only to avoid confusion between the modes. However, these are not complete descriptions of the modes, since such a description requires the presentation of accompanying motifs.

Adonai Malakh:

The tones constituting the Adonai Malakh mode are similar to the major scale, but with a lowered 7th degree and, in extension, a lowered 10th. Used in the Malkhuyot and Shofarot sections in the liturgy. 

Magen Avot:

The scale tones of Magen Avot match those of a natural minor scale (the “aeolian” mode, or the scale on the 6th degree).  Use in the shaharit service.

Ahavah Rabba:

The tones of the Ahavah Rabba mode are similar to those of a harmonic minor beginning on its 5th scale degree. However, below the tonic, the 6th is raised, and above the octave the 10th is lowered. Found in numerous places in the liturgy. 

Selihah:

The scale tones of  the selihah mode are identical with those of the minor scale (harmonic). Variations within the mode also include raised 4th and 6th scale degrees (known as the Ukrainian-Dorian hexachord). Used in many places in the High Holy Day litrugy, including the Amidah, Avinu Malkeinu, and  (as expected) Selihot.

Weekday Amidah (pentatonic):

The tones of the weekday Amidah are (approximately) the scale composed of successive major seconds and minor thirds. (e.g. C-D-F-G-A-C). This is used for the Rosh HaShanah minha Amidah when it occurs on a weekday.

Major:

The major scale in Western music is composed of the pattern of the following intervals: 1-1-1/2-1-1-1-1/2.  While all of the modes include some modulation to the major scale, it is sometimes used as a surrogate for Adonai Malakh.

Minor:

The minor scale has a number of variations in Western music, but always begins with the pattern of intervals: 

1-1/2-1-1. The “natural” minor continues with the pattern 1/2-1, while the “dorian” minor continues with 1-1/2. The harmonic minor has a raised 7th degree.

An appropriate description for chanting a particular prayer would include the mode. Within a given mode there are an infinite number of melodic, harmonic, and rhythmic possibilities. However, in many cases the proper chanting of a prayer – the proper nusah – is more specific. There may be a specific melody for the text, or there may be a set of motifs that function as a paradigm for numerous texts. In the High Holy Day liturgy, for example, the musical motifs used for the chanting of the rishut “misod hakhamim…” are used for other texts with little variation. Thus, we see that motivic material can be used as indicators for a mode (possibilities) or as constraints on the melodic line.

Sources

The sources for the nusah are as varied as the hazzanim who brought the music from Europe. The following are common resources for identifying the nusah for the High Holy Days:

1. Composition anthologies

Anthologies of notated music have been created which seek to bring together the most common traditions for chanting the services. The best examples of these anthologies are 

Baal Tefilah, Abraham Baer, compiled in 1877, with both eastern and western European nusah. 

Cantorial Anthology, Gershon Ephros, 1923, combines compositions found in Baer with more recent recitatives and choral arrangements

Jewish Songbook, Abraham Idelsohn, 1938, but printed in 1951. A collection of pieces which include both recitatives and choral arrangements. 

Shir leShelomoh, Aron Friedmann, 
published in the 1920s, presents nusah for the complete year for Eastern European Askenazim.

2. Guides to the Nusah haTefillah

Madrich le-Nusach ha-Tefillah, compiled by Max Wohlberg and edited and published by Charles Davidson, is a collection of motifs for chanting specific prayers or sections of the liturgy. 

3. Recordings

A very popular method of learning to lead the High Holy Day services for lay leaders is the use of recordings. An example is the series “Nusah haTefillah,” by Saul Wachs. This set of tapes is an extensive prayer by prayer presentation of the services.

4. Musical Mahzorim

The concept of a mahzor which provides the music that accompanies the prayers was developed in a comprehensive and careful way by Pinchas Spiro. The “Complete Services for the High Holy Days” provides a notated syllable by syllable guide to chanting the services. The notated version can be seen to form the core nusah, with a few deviations common in cantorial recitatives.

5. Complete Services

The “actual” chanting of the High Holy Day services has been notated for significant parts of the services by many hazzanim. The most comprehensive volumes include those of Israel Alter and Adolphe Katchko. Although these works include creative and interesting ways of chanting the services, when compared with other settings they can be seen to remain faithful to traditional Ashkenazi nusah. Other “complete” services include those of Zilberts, Lind, and Weisser.

6. Assorted Recitatives

Recitatives have been published for much of the High Holy Day service. Unfortunately, they are usually published by composer rather than by text or prayer. Wohlberg and Davidson, Robert Kieval, and Noah Schall, among others, have collected recitatives which are organized in order of the service. Many of these recitatives have never been published and exist only as handwritten manuscrpts.

7. Congregational Melody Compilations

Compilations of melodies can be used to enhance and, occasionally, to determine the nusah for specific prayers. A popular compilation is Zamru Lo, compiled by Moshe Nathanson and published by the Cantors Assembly.

8. Ad Hoc Descriptions by Hazzanim and Musicologists

The description of the nusah is often most easily done through informal or ad hoc demonstrations of motifs. For example, hazzanim at the Jewish Theological Seminary often describe nusah via nonpublished manuscripts, or in published academic articles. There have been a few books which describe the nusah of the High Holy Days without comprehensively describing the presentation of each prayer. Examples include books by Levine (Synagogue Song in America) and Kalib (The Musical Tradition  of the Eastern European Synagogue).

Criteria for the Inclusion of Musical Sources

Compiling a mahzor which attempts to unite traditional liturgy with nusah requires the identification of criteria which indicate the textual and musical content. This is straightforward for the text, since a particular widely-used mahzor can  define the liturgy. This is not possible for the nusah since there is no single source for the performance of every prayer in the liturgy, and no single source for the range of recitatives used around the world. A review of the published sources for chanting the High Holy Day liturgy quickly reveals great variation in the musical settings. Often, the variation is related to the time and place of the community, as well as the background and preferences of the hazzanim. Any database containing musical information should include the full range of compositions, with the appropriate description (the “metadata”).  Then, anyone who wishes to use the information in the database is able to choose more or less traditional settings. For our purposes, primarily the novice hazzan, variations should be included within the context of “traditional” Ashkenazi nusah. What would we call traditional? Nusah (modes, paradigms, melodies) that is rooted in Eastern Europe prior to the Holocaust. This definition enables us to include music that might have been recorded or transcribed after World War II but originates with hazzanim trained prior to the war. The use of the Holocaust as the dividing point is driven by the fact that nusah specific to communities in Europe can no longer be traced to those locations. Rather, it can be traced only to those hazzanim and ballei tefillah who were trained in those communities before their destruction. After that point, hazzanim trained in North America, for example, begin to include musical elements which have limited historical and geographic usage.

For this work, a few published sources have been used extensively, supported by manuscripts and personal communications. In particular, the following form the core of the musical description of the liturgy:

Baal Tefilah, A. Baer

Wohlberg Madrich

Goldfarb Synagogue Melodies

Cantorial Anthology, Ephros

The High Holy Day Service, Israel Alter

The Complete High Holy Day Liturgy, Zilberts

Thesaurus of Cantorial Liturgy, Katchko

Key recitative compilations include those of  Max Wohlberg, Charles Davidson, Robert Kieval and Gershon Ephros.

The Liturgical Data Model

Liturgy as data

The fundamental concept for this thesis is that liturgy, the textual components of the synagogue service, is data. That is, it is structured information amenable to known techniques for sorting, searching, storage, and retrieval. The radical departure from the historical concept of liturgy is that the text is independent of the mode of presentation, i.e. the siddur or mahzor. How we see the text is important, but it is not part of the liturgy. Idelsohn
 begins his study of Jewish liturgy by discussing siddurim and mahzorim, and the focus is on the text. However, Elbogen clearly indicates that the study of liturgy also includes “external requisites, presupposing organization, places of assembly, functionaries, and particular ways of performing the service.”
 Neither includes music as part of the liturgy itself, but Elbogen clearly moves away from the idea that the mahzor is the sum total of the liturgy. It is still, however, the container of the liturgy.

The norm of performance of the text is part of the liturgy. This idea differs from general liturgical thought. Since the norm of performance has, historically, been oral, it has been easy to separate it from the concept of liturgy. However, since we can describe it, write it down in great detail, it can become part of the liturgical mosaic. In some ways this is problematic, since there is a danger of losing the distinction between Biblical and Talmudic sources for the liturgy and more modern sources, but that is already a problem with liturgy (see, for example, the ArtScroll siddurim, which includes a great volume of descriptive notes, including midrashim.) In fact, it is possible to include a great variety of data along with the text of the prayers. Translation, commentary, direction, logistics and choreography, and music can be connected to text and maintained. The question becomes are we attaching this information to a piece of text, or is there in fact a larger piece, to which even the text is attached? What are the pieces that should be attached to the text, and how are they connected to each other? These are the questions that we must ask when we seek to form a container, a database, for liturgy. 

What is a data model?

A data model is the representation of the information objects and the relationships between them in a set of information. Depending on the type of model, the specific actions (functions) which can act on each object may also be part of the model. Common models include the object-oriented, hierarchical, or relational. While it is beyond the scope of this work to describe each model in detail, it is sufficient to state that, while most common database systems in use today are relational (describing all relationships as a series of two dimensional tables), the easiest way to describe information is in an object-oriented model. Object-oriented models allow one to describe information as complex collections (of other objects) which have attributes which can be inherited and described. 

Main objects

What are the objects which form the information set we call “liturgy?” At the lowest level we have words, or, if we include the concept of nigunim, sounds or tones. In a textual basis, we have letters; aurally we have phonemes. Building up from there we have sentences, paragraphs, strophs, blocks of text, “prayers,” service segments, services. The most recognizable object might be the “prayer,” but we must be careful to differentiate this object from the more specific “blessing” as well as note that there are other types of liturgical texts (piyyutim, statements, Biblical quotations…).

Ideally we want to be able to develop a model which contains many::many relationships of objects which may have many characteristics, or attributes. Roughly, we expect the main objects to look like this:

Service-( (has)
liturgical units: which can take on values such as {Birkhot HaShahar, Pesukei D’Zimra, Shaharit, 

Amidah…}





And which contain ( 
liturgical_texts: which can be {prayers, blessings, 

piyyutim, quotations…} with attributes

· hebrew text

· translation
· commentary
· music (as notation or sound data)
· choreography
· history 
· passages (sub-units of text, which may be a verse, or even a single word). A passage is a type of liturgical text, since it inherits all of the attributes of any liturgical text. Thus, the model is recursive.
A more complete description of a possible liturgical data model is presented in the appendix. 

Attributes

Each object in the data model has attributes (which in themselves can be complex objects). So, we could say that a “prayer” has the attribute of musical_mode, which may take on the value of Magen Avot, or Ahava Rabbah. It may also have a “commentary” attribute, which may be a list of discussions of the meaning of the prayer. 

Values

Each attribute can take on a range of values, and the values themselves can be fairly complex. For example, the “music” attribute of a prayer may actually be a, object which contains a list of motifs, a list of recitatives, and a list of congregational melodies. Each item, for example, a recitative, may be a block of information such as a scanned piece of sheet music, or a music document, or a digital sound recording. Each instance is a “value” for the attribute. 

Hazzanut and the Digital Age

Hazzanic information

Liturgical information has traditionally been contained in a document, such as a siddur or mahzor. The organization of the document contains the linkages between the components. In some cases, commentary in the siddur itself identifies linkages (e.g. Siddur R. Saadia Gaon identifies whether Vayekhulu is to be recited before or after the M’ein Sheva). 

Musical information associated with liturgy is rarely contained with the liturgical text. There are exceptions: recently, there have been “musical siddurim” which present musical notation along with the text, and there have been Pesach Haggadot which have musical notation in them. This is not only rare, they are incomplete and do not enable a full or extensible description of the musical attributes of the liturgy.

What hazzanic information are we considering? The musical concepts of scale, mode, motif, melody, recitative, arrangement (with harmony/and or accompaniment), dynamics, timbre, tempo, expression, pronunciation. The list is long, but many of the attributes are lumped together in what we call the musical representation, or musical notation. And along with the notation comes textual concepts such as authorship, history, variance, embellishment, and commentary. 

Hazzanic information can be organized in many ways, but, since it is fundamentally associated with text, it makes sense to organize it according to text. Of course, historically, this is not the way musical information was organized. Generally, it was organized first by composer, then by text within a service.  In rare cases, where an “anthology” was created, the organization was, indeed, by text.

There are examples of musical information being organized by mode (Kalib) or by motif (Levine), but these efforts have generally been for academic comparison, not for performance.

Transfer of knowledge

Cantorial knowledge is generally transferred through apprenticeship or formal study. Then, one either hears the musical content of the liturgy, or reads it. The music associated with the liturgy can be approached in many ways. It can be viewed as a series of notes attached to the text, or as broad envelopes of sound which give parameters for a specific realization of the text. Recitatives are an example of the former case; modes are an example of the latter. In between – and forming part of both concepts of “nusah” – is the collection of motifs which differentiate nusah from a simple collection of tones. 

Learning to lead the High Holy Day services requires both a knowledge of specific musical realizations of text and broad parameters to enable freedom in the realization of the text. Thus, any description of the musical setting for a liturgical text would be incomplete without reference to mode, motifs, and existing compositions (whether recitatives or congregational melodies). 

Hazzanim and students today generally can, with some practice, apply motifs and paradigms to varying texts. Since much of the High Holy Day service is based on the application of a relatively small number of motifs, it is not necessary – or even desirable – to have a note-by-note description of the chanting. A knowledge of the mode (Adonai Malakh, Magen Avot, Ahavah Rabbah, Selihah) or just the type of scale (major, minor) coupled with the key motifs will be enough for a musician to chant a prayer. When combined with examples of recitatives which utilize the nusah, most will be able to develop their own rendering of the prayer.

If the text and the musical information are linked and available together, the transfer of knowledge is immediate. 

Storage and Publication

How do hazzanim maintain the musical information associated with the High Holy Day liturgy? In most cases, it is simply a matter of committing to memory which motifs, or musical compositions, are to be used with the text. Notes written into mahzorim can provide some indication of mode or motifs, and, if not committed to memory, musical notation can accompany the text on separate pages. When the service is being constructed by the hazzan, each prayer must be reviewed and motifs matched up with prayers. Traditionally there is no simple way to attach musical description to the text. As a result, maintaining the tradition held in the minds and notes of hazzanim is difficult if not impossible.

Using a digital concept of data management, the storage is simple and the maintenance of the tradition is secure. Musical information as scanned music, sound files, or midi, can be associated with text in a database. As new information is added, or old information is altered, the database is updated. The amount of  information preserved is not limited by the size of the page or the quality of one’s memory.  Recalling the information is no longer a matter of hunting through manuscripts in file cabinets. Rather, it is visible (or audible) with the text. 

Documents vs. Data

The fundamental concept of this work is that the physical document called the mahzor is not the liturgy. Rather, the information contained in the mahzor, coupled with the nusah which is contained in musical notation or sound, is the liturgy. The information regarding how one expresses a prayer is as important and is as meaningful as the textual content of the prayer. The information is the complete liturgical data, and it is the information that must be communicated.

Communicating the liturgical information requires some physical representation: paper (a mahzor), sound (via magnetic media), or sight (via the computer screen). Each representation has its advantages and each can display the underlying data. However, only the computer representation enables a rapid interplay of both text and music.

Learning to Lead the High Holy Day Services

The Role of the Shalliah Tzibbur

The shalliah tzibbur is charged with leading the congregation in prayer at the most precarious time of the year. During the Yamim Noraim, our prayer doesn’t simply fulfill a mitzvah, it mediates our existence. There are then the dual requirements to enunciate and deliver the prayers correctly, and to connect the prayers with the tradition of the congregants. Delivering the prayers entails all aspects of vocal performance: knowledge of the service, pronunciation of the text, understanding of the text, employment of vocal technique, knowledge of musical tradition, and ability to engage the congregation in the service. 

Specific knowledge and background

The information contained in the liturgical database, and the mahzor developed as an outgrowth of the database, is only of value to those who have basic knowledge of the services (text) and the Jewish music in general. Since the mahzor does not have specific musical notation for each syllable of  text, the user of the mahzor must know how to utilize knowledge of the mode to improvise chanting a text. In addition, the interpretation of the recitatives generally requires some experience with hazzanut and an understanding of the notation used for hazzanut. 

The uniqueness of the HHD Services

The High Holy Day services are uniquely suited for a more comprehensive concept of liturgy which utilizes technology for the following reasons:

· Extensive text unique to the Yamim Noraim

· Text and music unfamiliar to many congregants

· Lay or inexperienced leaders 

· Significant use of motifs 

· Motifs linked to specific text

· Large volume of existing recitatives

· Large volume of text requiring chanting

In short, there is a great deal of text, and a great deal of musical information which is not easily mastered by simple attendance at services throughout the year.

The process of learning the services

The process of learning the services, whether a lay leader or a novice hazzan, requires consulting a large number of sources of information. Often, it also requires reconciling conflicting nusahim. Ultimately, one must read the Hebrew text and recall the appropriate motifs or melodies. One can accomplish this by memorizing a great deal of published music or by the practice of applying musical paradigms to varying texts. 

The Electronic Mahzor

The electronic mahzor as one view into the liturgical database

The liturgical database is the information bank which connects all of the pieces of the services. It is not possible to actually view all of the pieces of the liturgy simultaneously. Therefore, we choose a specific view into the information. The simplest view, and one with which most people are familiar, is the Hebrew text. Yet even this “view” has options: the order of the service, the choice of piyyutim, and, in some cases, the use of gender-neutral language. On a more physical level, our “view” of the text also includes its layout on the page, the font, and even the paper used (if we are viewing it from a book). However, hazzanim clearly require a different view into liturgy, a view which includes the musical content of the performance. Using an electronic mahzor, one can achieve a view into the database which incorporates text and music. Although it is possible to place both Hebrew text and musical notation on a computer screen, it is perhaps more useful to provide a link to rapidly move between text and music. The electronic mahzor is therefore organized to enable a) an immediate description of the mode, b) an easy view of exactly what text must be chanted and how, and c) a fast view of the music associated with the text, whether that be motifs, recitatives, or congregational melodies. 

Specific technological platforms

One could store liturgical information in many ways. We are familiar with storing text in printed books, and music in manuscript. With the ability to store information electronically in a digital format, there are many more options. In the digital world, we could store text in many file formats. As well, we can store musical information in many formats. We have chosen Microsoft Word as the platform from which to view our data. All text and all images have been brought into MS-Word files. Musical information is stored as scanned images of manuscript, some previously published, some not. Although possible to maintain specific text and images as separate files, we have brought everything into MS Word to maintain a consistent user interface. 

MS-Word enables the user to access linked files via a click of a mouse, and return to a file with a single keystroke. A user can print entire groups of music or a single piece. Outline views within Word allows a condensed picture of each service. MS-Word enables one to search for specific words. One can alter the visual presentation by zooming in or out. Finally, and perhaps of most interest, one can annotate the mahzor with whatever notes one has and print out the mahzor in an appropriate manner.

The version of Word used is Word97, on a Microsoft Windows XP operating system.

The process of learning using a computer

Learning the services with an electronic mahzor is facilitated by the ability to a) have numerous documents open and visible simultaneously and b) switch rapidly between documents. In addition, one can see Hebrew text as well as hear musical motifs. 

Since the text and the musical notation is stored digitally, it can be output in various ways. For example, specific prayers can be printed in various ways, leaving space for annotations or with enlarged text. Each musical motif and recitative can be printed at any size.

Navigating the Mahzor

The best way to start the Mahzor is to open the Mahzor Control. From that document one can quickly go to any service and any prayer:
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Figure 1. The Mahzor Control Page

The mahzor has a consistent page setup which has the Hebrew text on the right hand side, and hazzanic notes on the left. Below is a typical page (from the Rosh Hashanah Musaf service):
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Figure 2. A Page of the Mahzor l'Hazzanim

Links to scanned music can be found on the left hand side (in blue) along with any other relevant information. The Hebrew text, on the right hand side, is unaltered except for the use of various colors identifying whether the hazzan chants or the congregation chants, and whether the text is a hatima. In some cases, colors are used to highlight breaks in the text, or places where the congregation inserts an “amen.”

If one clicks on a link, the appropriate document will appear on the screen. For example, clicking on Wohlberg28 will bring up:
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Figure 3. Image of the Scanned Music file

Wohlberg #28 is on the upper left hand side.  Within MS-Word,  one can always enlarge the image and print it. In order to get back to the original document – the service- just press alt-<left arrow> and the user is returned to the place of origin.

Another interesting way to view the mahzor is to use the outline form to navigate. By choosing the outline view in MS-Word, one can see a structured view of the service. One can also see this view by choosing to view the “document map”: 
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Figure 4. Screen snapshot of the document map view

Structure of the electronic mahzor

Files and linkages

The electronic mahzor is structured as a series of linked MS-Word files. Within each file sections are bookmarked to allow random access.

The physical structure is as follows:

My Machzor Control


( Thesis Outline and Overview


( My Machzor Maariv 2006


( My Machzor PDZ 2006


( My Machzor Kriat Shema 2006

( My Machzor Shacharit day1 2006


( My Machzor Kriat HaTorah 2006


( My Machzor Tekiat Shofar 2006


( My Machzor Musaf 2006


( My Machzor Mincha 2006

Every file is in MS-Word format (.doc). Each link in the mahzor files identifies both a file and a bookmark (location) within the file. The linked files (e.g. “allscans.doc”) have every entry marked to correspond to a linking location.  Within the music notation files, which are also in Word format, images of the manuscripts were scanned and imported. Each image was in JPEG format at 200 dpi. Sound files were also embedded in Word files.

The advantage of using a consistent “wrapper” for the data was that procedures for linking to the files were consistent. Most important, the software required by the user is minimized: MS-Word in the Windows environment is the only requirement. From within Word, the files can be inspected, searched, output, stored, and edited. Finally, one can view each service in outline form and expand selected sections.

Mahzor l’Hazzanim Contents

The “Mahzor l’Hazzanim” contains the following services:

· Erev Rosh HaShanah

· Rosh Hashanah Birkhot Hashahar and Pesukei deZimrah

· Rosh Hashanah Shaharit

· Rosh HaShanah Musaf

· Rosh HaShanah Minha

The mahzor will, eventually, include the complete services for the High Holy Days, including:

· Erev Yom Kippur

· Yom Kippur Shaharit

· Yom Kippur Musaf

· Yom Kippur Minha

· Yom Kippur Ne’ilah

· Selihot

Each service contains, for every prayer or liturgical passage, 

· The prayer text, in Hebrew

· an identification of the page reference to 4 different mahzorim (Birnbaum, Silverman, Harlow, Mahzor Hadash)

· mode

· specific motifs that should be used

· possible tunes

· possible recitatives

· indication of what the Hazzan should chant aloud and what the congregation should recite

· other directions for its presentation (choreography, special conditions for Shabbat, etc.)

Sources and Referenced Composers

Published and Unpublished

The electronic mahzor links the text with motifs and recitatives. The sources for the motifs generally come from three published works cited previously: Madrich le-Nusach ha-Tefillah (Wohlberg and Davidson), Baal Tefilah (Baer), and 

Synagogue Melodies (Goldfarb). There are also a few unpublished and handwritten manuscripts which reveal traditional motifs. These are generally by Hazzan Joel Caplan and Hazzan Charles Davidson from the Jewish Theological Seminary of America. 

Sources for the recitatives are both published and unpublished, occasionally handwritten and occasionally from personal collections (i.e. with notes attached). The many forms of the music were included not only out of convenience but out of a desire to show that information can be included regardless of the publishing standards of the day. The need for a typeset composition would eliminate a large majority of valuable hazzanut.

Composers

The following is a complete list of the composers reference in the mahzor. In some cases, a composer is referenced only once. However, almost all of the composers represent significant sources for the nusah for the High Holy Days.

Name
Dates
Place of Birth/Work

Alman, Samuel
1877-
Podolia, Odessa, London

Alter, Israel
1901-1979
L,vov, Vienna, Johannesburg, NY

Baer, Abraham
1834-1894
Leipzig, Gothenburg

Barash, Morris



Barkan, Emanuel



Birnbaum



Braslavsky



Caplan, Joel



Chotiner



Darmstadter



Davidson, Charles
1929-
Pittsburgh, Elkins, Park

Dunajewski



Dymont, Jayce



Ephros, Gershon
1890-
Poland, US

Fischer



Gerowitsch, Eliezer
1844-1913
Kiev, Odessa, Rostov on Don

Goldfarb, Israel



Goldstein, 



Grauman



Heller, Josef
1864-
Szatma, Hungary

Hohenemser



Hornstein



Idelsohn, Abraham
1882-1938
Johannesburg, Jerusalem

Katchko, Adolph
1886-1958
Vaita, Berlin, NY

Kavetzky



Kornitzer, Leon
1875-1947
Prague, Haifa

Lewandowski, Louis
1821-1894
Berlin

Liebling



Lind, Joshua



Meisels



Minkowski, Pinchas
1859-1924
Odessa, NY

Nathanson, Moshe



Ne’eman



Nezwizshky



Spiro, Pinchas
1922-
Jerusalem, US

Rivlin, Shelomo
1886-1962
Jerusalem

Rosenblatt, Josef
1882-1933
Petersburg, Hamburg, NY

Rosowsky, Solomon
1878-1962
Riga, St. Petersburg

Schestapol, Wolf
1832-1872
Odessa, Vienna

Schorr, Baruch
1823-1904
Lemburg, NY

Shaposnik, Gershon
1902-1972
Odessa, Istanbul

Sulzer, Salomon
1804-1890
Hohenems, Vienna

Weintraub, Hirsch
1811-1882
Dubno, Konigsburg

Weisgal



Weisser, Joshua
1888-1952
Vinnitsa, NY

Wohlberg, Max



Zilberts, Zavel
1881-1949
Lodz, Moscow, NY

Extending the Mahzor

The mahzor is a representation of a liturgical database. As such, extending the mahzor is nothing more than adding records to the database. There are two ways one could do this. First, the documents created (in the format of the word processor) can be added to by inserting additional links to scanned manuscripts or by adding descriptive text. Second, additional documents can be created for other services. It is expected that each user of the mahzor will want to include their favorite recitatives to remember and study from year to year. This is a very straightforward procedure: scan the manuscript, insert it into the “recitscans.doc” file, and assign to it a bookmark. Then, in the appropriate service file, insert a “hyperlink” to the bookmark in that file. Done.

Liturgical notes can be added in a similar fashion. Instead of attempting to place the text on the same page as the liturgical text, one need only place a link to a bookmark in another text file. As long as the file is in Word format, the user will be able to recall the text at the appropriate time, for the appropriate location. Note that the commentary need not be in English; one can prepare files with Hebrew commentary as well.

Although not implemented here, the more significant aspect of the work is the format-independent database which holds the information and its relationships to be output later. The database engine (e.g. MS-Access or Sybase or dBase) is the best way to store disparate information and present it in whatever way suits the user best. This type of database is designed for the continual addition of new information.

Future Management of Liturgical Music

Vision for the future

The essence of liturgical music is the linkage to religious text. Without that linkage, the music loses its meaning and its ability to be employed in the service. Hazzanim must have access to as wide a range of music as possible to both maintain the tradition as well as build on it. This is only possible if the music itself, and not just references to the music, become part of the digital world. 

There is a path to the future which can be realized with limited cost but with significant effort. That is the implementation of a liturgical database, and the population of that database with music digitized and catalogued. This thesis presents one way of organizing that data, through the structure of a service. The process of digitizing the music has begun and there are many resources available for digitized works (for example, Internet sites such as Shulmusic.org). Simply digitizing the music is not enough; it must be linked to the text. Once this is done, we can begin to study more closely the structure of the music, and make choices for leading services which link to our tradition as well as engage our congregants.

Appendix: The Liturgical Data Model

Object:

Service

Attributes:
name
values: {Rosh HaShanah Ma’ariv, Weekday Minha,…}

Contains:
Liturgical Unit (n)

Object:

Liturgical Unit

Attributes:
name
values:{Birkhot HaShahar, Pesukei DeZimra, TorahReading, Amidah….}

Contains:
Liturgical Text (n)

Object:

Liturgical Text

Attributes:
type
values:{prayer, brakha, piyyut, biblical_quotation,…}



name
values:{Sh’ma, Hashkiveinu, Akdamut, …}



commentary_list



minyan
values:{yes,no}



required
values:{yes,no}

Contains:
Hebrew_text



Musical_descriptor



Passage (n)

Object:

Hebrew_text

Attributes:
actual_text



translation (n)



author



history

Object:

Musical_descriptor

Attributes:
mode
values:{ahava-rabba, magen avot, adonai malakh, major, minor, seliha}



motifs



recitatives



tunes



directions

Object:

Passage

Type:

Liturgical Text (inherits all of the properties of that kind of object)
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The grayed boxes represent those aspects of the model that are implemented in the MS-Word document.

All link to:


Commentary – Davidson


Allscans


Baerscans


Goldfarbscans


Recitscans
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